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 ABSTRACT

Gently folded, unmetamorphosed Upper Proterozoic (Hadrynian
or Neohelikian) sedimentary rocks, with a total exposed thickness
of about 6,000 feet, underlis most of the map-area; gabbro sills
and dikes locally intrude the strata, Paleozoic marine sediment-
ary rocks, ranging from Cambrian to Middle Devonian, unconform-
ably overlie the Proterozoic rocks, Exposed thickness of Paleo-
zolc strata 1s about 1,700 feet, A regional hiatus separates the
Paleozolc rocks and a sequence, about 700 fcet thick, of Lower
Credaceous guartz sandstones, siltstones, shale, and coal, Thick,
topographically prominent Pleistocene glaclial deposits obscure
bedrock throughout wide areas, _

Northwesterly trending Coppermine Arch dominates the reglon-
al geologic structure, Proterozolc and Phanerozoic epeirogenesis
1s indicated by unconformitles along and adjacent to the arch,
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BROCK RIVER MAP-AREA
DISTRICT OF MACKENZIE (97D)

INTRODUCTION

Geological field studies of Brock River map-area were
conducted in 1968 as part of Operation Norman, a regional
mappling program of the lower Mackenzie River and Anderson
River areas (A1£ken and.othsrs, 1969 and 1970; Yorath and
others, 1969).

H. R. Balkwill mapped the distribution of Proterozoic
and Paleozoic rocks, and C, J., Yorath studied the distribution
and lithostratigraphy of Cretacéous strata, R. W. Macqueen
investigated*gﬁg;g;ggi%f raleozoic rocks aiong Hornaday Rivér,
and R, W, Klassen éarried out studles of Quaternary deposits
and physiograprhy., L. A. Love, A, J. M, Elliot, and D, Turner
were abde and rescurceful assistants, and T, Samuel was a
superb cook,

Observations on the geology §f the coasts of Darnley Bay

and Amundsen Gulf were mede during the 1913-18 Canadian Arctic

Expedition (0'Neill, 1924), Mackay (1958) studied the physio-

o
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graphy of the region; his memoir is also an outstanding source
| e

of information on‘gﬁé human geography andvhistory of explor-

atlon., Brock River map-area was included in reconnaissance

studies by Fraser and others (1960) of the north-central part

of the District of Mackenzie, Unpublished reports by oil

companies and consultants on barts of the area are on file with

the Department of Iniian Affairs and Northern Development,

& Department of Transporti radar station is maintained
at Tysoe Point; the Eskimo community of Paulatuk is a few

miles west of the map-area on the south shore of Darhley Bay,

PHYSTOGRAPHY

Brock River map-area 1s bounded on the north by Amundsen
Gulf (Arctic Ocean), and is thus at the northern limit of the
Interior Plains physiographic province (Bostock, 1970). Klassen
(in Yorath and others, 1969)‘modified and extended physiographic
divisions in the region after Mackay (1958) and Bostock (1964),
Klassen (op. cit,) recognized three physiographic divisions
(Fig. 1); thess are: (1) Brock Upland, wh;ch includes almost
all of the regién east of Hornada& River, and which is a

moderately well dissected highland/{;nderlain by gently dipping

&
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Proterozoic rocks; 1t 1s the physiégraphiq manifestation
of t.e Coppermine Arch spructural province (Fig. 2); the Mel-
ville Hills Morainic Belt, a distinctive region of moraine
ﬂj}ges and kames, extends across Brogk Upland as a convex-
northward arc and separates the Upland into the Darnley Ba}
Coastlands, adjoining Amundsen Gulf, and Hornaday Plataau, in
thé south-central part of the area; (2) Horton Plateau, a
barren upland south of Hornaday River and Rummy Creek, which
is scijitured from gently tilted Paléozoic and Cretaceous rocks;
and (3) Anderson Plain, which in the map-area is dominated by
the westward extension of the Melville Hills Morainic Belt,
Continental glaclation by the Amundsen Gulf and Great Bear
‘Lake 1ice lobes (Fig, 1) profoundly affected geomorphic pro-
cesses and physlographic development in pgrts of the area, The
Melville Hills Morainic Belt is a condtructtonal feature where
topography 1s quite irregular (kames and ridges range in ele-
vation from 500 to 2,000 feet: Fig. 3) and small lakes are
abundant, Glacial drift is relatively thin over the Darnley
Ba& Coastlands, but t@e region 1s strongly fluted and crag
and tail Yandforms are consplcuous,
Post-glacial marine processes have apparently had little

effect on modifying the physiogradhy of the coast, There are
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Figure 3, Westward view of Mount Hooker (elev, 1,500'},
a prominent kame in the Mslville Hills HMHorainic
Belt,



poorly developed marine terraces, about 200 feet above sea
level, near the mouths of Hornaday and Brock Rivers, but as
Mackay (1958, p. 38) notes, there are:
A - ' /LL’I
ess none of the remarkable flights of raised beaches ¥

rising to 500 or 600 feet above sea level that are such
consplcuous features throughout much of the Arctic,

Large lobate deltas are presently being constructed at the
mouths of Brock and Hornaday Rivers,

Bedrock 1s well exposed 1in most parts of Brock Upland and
Horton Plateau, but outcrops are quite rare in the Melville
Hills Morainic Belt. There are nearly continuous exposures
along Hornaday, Brock, and Roscoe Rivers, and along the shore-
line from Brock Lagoon to Buchanaﬂ River, Parts of the lower
'codrses of Hornaday and Roscoe Riwvers, and especlally Brock
’River, are characterized by narrow, spectacular canyons (Fig. 4).
Mackay's (1958, p. 58) description of Brock Canyon is apt:

In places, the buff to rdasty-brown canyon walls rise 350
feot above the swift-flowing river, Spired 100-Toot high
pPinnacles with precariously balanced rocks rise like min-
arets along the banks, Talus deposits apron the bases ol
the pinnacles and often sxtend down to river level, The
colourful Erock River gorge has the scenic attraction of
some canyons in the southwestern United States,

If the canyons are post-glacial, as field evidenceﬂfavours,
- PL
Z
they arse striking examples of the inordinate amount of erosion

that has boen accomplished by streams in some periglaclal

regions,
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Figurs 4,

Brock Canyon, viewed esasterly; hers ins canyon

1s about 320 feet deep. Dslicate pinnacles are
sculptured from Proterozoic dolomite (map-unit Po)
cbiefly by rockfall along systematic Joints,



STRATIGRAPHY

Gently tilted, unmetamorphosed, Upper Proterozolic

(Hadrynian or Neohelikian) sedimentary rocks, locally intruded

by gabbro 81l1ls and dlkes, underlie most of Brock Uplend., The

. ra /
sequence, which has a total exposed thickness of at least 6,000

feet, is tentatively correlated with the Shaler Group of nearby
Victoria Island.(Table 1),

Cambriszn guartz sandstones ungonformably overlie the Pro-
terozoic strata and are succeeded'by about 1,5b0 feet of
Lower* and Middle'Paleozoic clastic and carbonate rocks., A re-

gional hiatus separates the Paleozoic rocks from Lower Cretac-
(R S

eous quartz sandstones, siltstones, shale, and coal; approxi-

mate thickness of the Cretaceous rocks 1s about 700 feet,

Unconsolldated Quaternary giacial deposits and Recent

alluvium form a widespread mantle on the older rocks,

Proterozoic

Shaler Group (Thorsteinsson and Tozer, 1962'
Cook and Aitken, 1969)

All of Brock Upland, except for an area near the head-

waters of Roscoe and Buchanan Rivers, 1s underlain by a se-



Jal e A Table of Map-units
1
System or 1 Map-unit and esti-
Series mated maximum Lithology

thickness (feet)

Reéent alluvial Unconsoiidated gravel, sand, silt, and

and deltaic clay.
deposits
Quaternary (Qad)
-2

*Unconformity

Moraines, glaclio- |Unconsolidated gravel, sand, silt, and
fluvial, and clay; locally bedded; till,
glacio-lacustrine
deposits

(Qm)

500

Unconformit y

b

"Bentonitic zone" |Black, soft, plastic shale with fossil.

(Kb) iferous orange, concretionary lime-
300 . stone,
Lowsr
Cretaceous | "Silty zone" Light to dark grey shale and mudstone;
(Ks) light grey, friable sandstone; local
400 coal; 1local limestone concretions,
Unconformity
(?)Lower and | Bear Rock Dolomite: light brown grey.and light
Middle - | Formation green grey; fine crystalline; calcar-
Devonian (Dby) eous; 1interbeds of pale green, pink,
26 and maroon shale near base; local
dolomite~pebble conglomerate at base,
Unconformity
Unit 2b Dolomite: pale yellow brown to pale
‘ v ] (COroy) grey; mainly medium crgstalline;
Upper Q\ =200 A0 abundant white and yellowish-grey, .
Cambrian S stromatolitic and locally oolitic
and . Q chert; abundant drusy quartz,
Lower .\3
Ordovician Unit 2a Dolomite: pale brownish grey; fine-. °
(COr2a) to coarse-crystalline; interbeided
O =B S5¢¢  with greyish-orange dolomite; partly
'; laminated,
\ Unit 1 . Dolomite and rare limestone; cyclic
< (Corl) | repetitions of laminated bzds, oolitic
Qs 'ﬁ&S’ beds, conglomeratic beds, stromatolitic
N o beds, and thin beds of dolomitic shale.
Saline River Red and green shales; gypsum; halite;
Cambrian Formration siltstone; flaggy dolomite with
(Cs) salt-crystal casts,
120

Yeormnmt—Lop—
~Formethore



Table of map-units, continuved
System or Map-unit and
Series estimated maxi- Lithology
mum thickness
(feet)
_Mount Cap Green, grey, and minor red shales;
Cambrian Formation glauconitic sandstone amd siltstone,
(Cep)
FEG oo
0ld Fort Island Sandstone: white, grey, locally red
Formation and green; quartzose; fine to very
(Co) coarse grained and conglomeratic;
cross-bedded; 1locally friable,
200
Unconformity
Unit Pg Gabbro sills and dikes
'Inmtrusive contact
Unit Pg Maroon and green dolomite, siltstone,
500 and orthoquartzite; local gypsun,
[ : . T |
Possible unconformity
Unit Py Pink and buff dolomite; green sﬁale;
?\ 500 dark grey limestone; large domal
Neohelikian g stromatolites,
AS .
or N Ugi;og3 Pink, grey, buff, anéd maroon ortho-
Hadfynian' - quartzite; minor shale near top.
A Unit Po Buff, pink, and grey dolomite; fine-
AN 800 to coarse-crystalline; partly cherty,
\t . *
¢ ,
;% Unconformity
Unit Py Dark grey-green shale, argillite,
3,000 and siltstone,
(base not
exposed)
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quence of unmétamorphosed, largely or entirely rarine clastic
and carbonate straté, which are intruded by dilabaslc sills
and dikes, The sedimentary and intrusive rocks are truncated
bx a regional unconformity heneath Cambrian strata (Cook and
Aitken, 1969); .fgrthermore, the intrusive rocks have yielded
radiometric ages of 705 and 770 m.y., based on whole-rock,
K-Ar determinations (Wanless and others, 1965, p. 48), althgugp
it was later suggested (Wanless and others, 1968, p. 66) tha£
the intrusions may be oider than this and that the 'young'
ages may have resulted from loss of argon during a Late Pro--
terozoic tectonic event, in any case, the stratified rocks
and their attendent intrusions are Precambrian, and lixely
Hadrynian or Neohelikian (Upper Prgterozoic).

In the past the Proterozoic rocks werg correlated with
fhe Coppermine River Series (0'Neill, 1924; Fraser and others,
1960; Yorath and others, 1969), however they are in mappable
continuity with rocks that Cook and Aitken (1969) referred to <25.

the Shaler Group, ilnasmuch as: —

QLC,)
ese they lie on trend with that Group (Shaler Group) at \' -~
its type locality én Victoria Island, and are similar in

lithology and stratigraphic position,
Barager and Donaldson (1970, p. 122) mapped an unnamed succession
of post-Coppermine River Group Proterozoic rocks west of Cor-

onation Gulf, which may correspond to rocks herein referred to 42



the Shaler Group.

Five informal lithostratigraphic units in the Shaler
Group were mapped in the Brock River map-area, as were the
s8ills and dikes that locally intrude them, E&tratigraphic
sections were not measured in the Proterozaic rocks, nor wefe
the rocks examined in detail;: estimates of unit thicknessgs
are based on regional structure,
(ﬂ:ﬁ/-—dﬂ ;7 El)

The oldest Proterozoic strata consist of dark grey-green,
slightly calcareous shalse, argillipe, and siltstone, These
rocks form low sea cliffs along thé eastern shore of Darnley
Bay, and locally crop out along Brock River at the approxi-
mate axls of the Coppermine Arch, The base of the unit is
not exposed; the uppermost beds are abruptly and unconfornm-
ably overlain by dolomite assigned to unit Pp, Nap-unit Py
is estimated to be at least 3;000 feet thick, based on ex-
posures near Cape Lyon,

Lowermost rocks assigned to unit Pp are composed of thin-

. 1 /lnw',bh’.rz:s
bedded, maroon and buff, fine—crystallingvdolomite. These strata
are overlain by thick- to very thick-bedded, resistant dolo-

mite that forms headlands at Pearce Point:but which is best ex-

posed in the narrow gorge of Brock River (Fig., 4). Dolomite

1 In this report buff 15 used for colors in the range -
yellowish grey to very pale orange (5Y7/2 to 10YR8{2 in the
Rock Color Chart (Goddard and others, 1963), Tan is used for
colors in the range - light brown to moderate brouwn (5YR6/4 to
SYR4/4) ,



in the upper part of the unit 1s light buff, light pink,

and light grey; it is very fine-~to medlum-crystalline, and

there are abundant feticulate masses of tan-weathering chert,
as well as laminations of chert,. The upper part of the sequence
has local poor.poroSity in the form of disconnected small vugs,
Map-unit P, is estimated to be about 800 feet thick at Brock
River, and may be thicker than this at Pearce Point. Yhe unit
1s conformably overlain by orthoquartzite assigned to unit P3,
LightiFink, maroon, light grey, and light buff orthoquartz-
ites (Pj) are widely exposed on Hornaday Plateau and in the
Darnley Bay Coastlands near Keats Point, These rocks are fine
to coarse gralned, very well cemented, thick bedded, and re-

sistant, There are a few thin zones of recessive, maroon

and dark green shale in the upper part of the sequence,
Map-unit P3 is estimated to be about 1,500 .feet thick; it is
conformﬁbly overlain by strata assigned to unit P,.

The lowermost beds assigned to unit P, consist of liéht
pinkish buff, buff- to orange-weathering, fine-crystalline

A o,

dolgmite with small reticulate masses of chert, Thesevthin- to
medium~bedded rocks are exposed along the Arctic Coast at Keats
?oint, at Hornaday River, and southwest of Roscoe River fwhere

they are overlain by about 100 feet of medium to dark gresn

and maroon shale and thin-bedded, medium green siltstone). The
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remainder of unit Py is composed of buff and pipkish-buff,/hw;wan
fine-crystazlline dolomite, with beds of large, domal strome
atolites gnd oné zone (about 1OQ feet thick) of dark grey,
microcrystalline, thin-beddéd limestone near Deas Thompson

Point., Complete sections of unit P, are not exposed but the

unit 1is estimated to be abtout 500 feet thick,

‘The uppernmost Proterozoic sedimentary rocks in the areg,
consisting of maroon and light green dolomite, siltstone, ortho-
quartzite and thin beds of gypsum, (unit P5), are pooriy exposed
eaétward from Clinton Point and along the unnamed river immedi-
ately west of Buchanan River., Dolomite in this equence 1s very

finely crystalline and thin bedded, OrthOquartzites are thin

,beéded and cross laminated., <The Iower and upper contacts

of unit Pg were not cbserved. .Cook and Altken (1969) re-
ported a possible unconformity at the base of the unit in

the Erly Lake map-area (97A), and also kkzxk that the unit is
there unconformably overlain by Cambrian-sandstone. Owing

to pre-Palsozoic erosion the sequence is absent in the western
part of the Coppermine Arch, however it ;s at least 500 feet

thick near Buchanan River,
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Diabase sillg;gng_dikes (Pg)

. ’ 7/ ra
The Proteroziic sedimentary rocks are intrudsed by sills

and dikes of dark green to dark grey, dlabasic gabbro, The
dikes(é@hge iq width from a.few:tens of feet to about 400
feet; the léﬁgest, near Deas Thompson Point, 1s exposed for
ébout-B miles, All observed dikes are nearly jertical and
trend northwesterly, paralle; to the regional trend of‘the
Copperﬁine Arch,

Sills are most coﬁspicuously developed in map_uniﬁs Pl,

P,, and P,; except for a thin sill near the sduthern border

.

of the map-area, the very thick sequence of orthoquartzites
designated as unit PB appear to be free of sills, Somne sills
are nearly 100 feet thick and are ?ontinuously exposed over
.wide areas, particularly between Hornaday and Roscoe Rivers,

Argillaceous rocks adjacent to the dikes, and above and
below sills, are altered to pelitic hornfels, whereas carbon.
ate rocks are bleached and recrystallized; orthoquartzite
beds appear to be unaffec;:ted° ?he zones of alteration are, at
mogt, a few tens of feet wide,

As previously noted, radiometric age determinations (705
and 770 m.y,) of the intrusions may be misleading, howé&er
similar intrus}ons in the Shaler Group on Banks and Victoriea
Islends have yielded radiometric ages of 635m.y., and 640 m,y.

(Christie, 1964),



Paleozoic
Paleozoic makine sedimentary rocks, ranging from Cam-

brian to Middle Devonian, flank the eastern and western
limbs of the Coppermine Aréh and unconformably overlie Pro-
térozoic sedimentary and intrusive rocks, Cumulative thick-
ness of Paleozolc strata 1s estimated to be about 1,400 feet,

.The Paleozoic succession is homotaxial with the sequence
of units elsewhere in the eastern part of the northern Intefior
Plains (see Aitken and others, 1969, 1970), Identifiable
fossils are uncommon in the Paleozolc rocks; assignments of
geologic age are principally based on occurrences elsewhere in
the lower Mackenzlie and Anderson River areas, and are conée-
quently tentative, Stratigraphic nomenclature and assign-
‘ments of geologic age {Table 1) are partly émended from an
earlier publication (Yorath and.others, 1969) for reasons

that follow,

014 Fort Island Formation: Co (Norris, 1965)

A sequence of light grey, buff, and pink, medium- to
coarse-grained quartz sandstones, about 200 feet thick, un-

conformably overlies PB%terozoic dolomite (unit P4) in



Hornaday Canyon., These friable, porous rocks are conspicuous-
w3

ly cross stratified., There are a few thin beds of light green

and maroon siltstone near the base of the succession,

Yorath and others (1969) informally referred to these
rocks as 'basal Paleozoic sandstone'., The rocks are in mappable
continuity with quartz sandstones 1n the Erly Lake map-area
(97A) that Cook and Aitken (1969) tentatively correlated with
the Mount Clark Formation of the Franklin Mountains, about 300

LA |
miles to the south (Fig. 2), It seems inadvisable to perpet-
uate the appelation of Mount Clark Formation to these rocks,
as there 1s much uncertainty regarding the age and stratigraphic

rezationships of that formatio?f/as originally described (sce

Hume, 1954, pp. 9-13).

Norris (1965) mapped the distribution of basal Paleozolc

guartz sandstones along the margin of the Precambrian Shield
-]

from Great Slave Lake northward to Latitude 64 ; he proposed

that these rocks be called the 0ld Fort Isla:d Formation from



d
\
exposures in phe North Arm of Great Slave Lake, Field work

by Balkwill in 1969 demonstrated that rocks corresponding to
the 014 Fort Island Formation could be marped as far north as
Leith Peninsula (Great Bear Lakg, Latitude 66°), Fraser and
others (1960) ﬁapped basal faleozoic'sandstones near the north
shore of Great Bear Lake, and these rocks are in mappable
continuity with the strata that Cook and Aitken (op, cit.)
refqrred to the Mount Clark Formation,

In summary, friab%e, porous, consplcuously cross-bedded,
quartz sandstones, which overlle a variety of Precambrian
crystalline and sedimentary rocks, can be mapped from Great

| Rt
Slave Lake to the Arctig Oceanél 01ld Fort Island Formation)k?

is thelr mosk appropriate stratigraphic designation,

Except for trails and burrows, the formation is unfossil-

o~
’

!
iferouiﬂ,gowever its age in Hornaday Canyon 1s indicated by

these conditions: t rests unconformably on rocks that Wan-
. . g .
less et al, (1968, p. 66) suggest were midly deformed as re-
cently as 605 m.,y.; and it 1s conformably ovérlain by rocks
tentatively assigned to the Mount Cap Formation, from which

Lower and Middle Cambr;an fossils have been collected in the

Mackenzie and Franklin Mountains (Cdok and Aitken, in press),



fLU

Accordingly, the 0ld Fort Island Formation 1s tentatively con-
sidered Lower Cambrian in the map-area;:yowever the vnit 1s a
disconnected, Transgressive, basal clastic deposit, and its age

likely differs from place to place along the margin of the Can-

adlian Shield,

Mount Cap Formation: Cecp (Williams, 1923)

Maroon and green shale, with thick-bedded, glauconitic‘
sandstone (Fig, 5) and'thin beds of orange dolomite, are in
mappable continuity with rocks tgat Cook and Aitken (1969)
tentatively correlated with the Mount Cap Formation, The
formation conformably overlieé the'Old Fort Island Formation
and 1s conformably overlain by the Saline Riber Formation,
An 1solated outcrop of glauconitic sandstone on the eastern
flank of the Coppermine Arch, near the headwaters of Roscose
River, 1s tentatively assligned to the formation,

Zeo

The Mount Cap Formation 1is about ZZ== feet thick at La
Ronciere Falls (Macqueen, pers, ;omm., 1969{ where the thick
sandstone beds form the lip of the falls (Fig../!). Cook
and Altken (1969) report that the unit is about 230 feet thick
in the aoutheastern part of Erly Lake map-area,

Fossils were not éollected from‘the Moupt.Cap Formation
in Brock River map-area, Middle Cambrian taxa were reported

(Hume, 1954, pp. 10-11) at the type locality (Mount Tap in

the Franklin Mountains) and recent collections from Mount
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La Ronciere Falls, Hornadajy
the falls is about 70 feet,

the Mount Cap Formation {(Cec

the falls and lower walls of the canyon; Saline
River Formation {(Cs) and the 'eyclic unit' (COry)
of the 'Ronning Group' are poorly expossd in the
recessive slope; the ‘rhythmic unit' (COrp,) of
the 'Ronning Group' forms the upper cliff,

v River; helght of
Resistant beds in
) form the lip of



Clark, also in the Franklin Mountains, are late Early Cambrian

(W. H. Fritz, G, S. C, Paleontology Section Report C-19-1969-WHF),

Saline River Formation: _gévﬁyiilng§, 1923)
The Saline River Formation conformably overlies the Mount
Cap Formation in e%posures along the upstream part of Horna-
da& Canyon, At La Roﬁciere Falls, where it is a recessive unit
about 120 feet thick (Macqueen, pers, comm,, 1969), the forﬁ-
ation consists of marobn, green, and buff shale, and gypsif;
;arous, very thin-bedded dolomite., Dessication polygons, salt
casts, and ripple marks are common on many bedding surfaces,
Fossils collected near the type locality in the Fraﬂklin
Mountains were referred to the Middle Cambrian (Hume, 1954,
p. 11)., Collections from Saline River strata in the Mackenzie

(Fj )

Mountainsv

were tentatively assigned to the Glossopleura Zone

of the Middle Cambrian (W. H. Fritz, G, S. C, Paleontology ..

Section Report C-19-1969-WHF), /i

b3
~ . Lﬁﬂ
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'Ronning Group'(Hume and Link, 1945; Bell, 1959; S :
Macqueen, 1970)

Macqueen (1970) used the term 'Ronning Group' in a re-

connaissance sencse to include four distinct, widespread,



Lower Paleozoic, sﬂyaf carbonate units in the plains east of

the meyer Mackenzie River. From the base these are the in-
I

@ .
formah 'eyclic', 'rhythmic', and 'cherty' units, and)ﬂ'the

overlying Mount Kindle Formation. The 'cyeclic', 'rhythmic',
and 'cherty' units are presént-in the map-area, although the
'cyclidlunitéfis very thinjg- the Mount Kindle Formation 1is
_absent, presumably because of grosion assoclated with a sub-
Devonilan unconformity,
Sparse paleontolog}c evidence from 'Ronning' strata in

the area of Operation N;rman (Macqueen, 1970) 1ndicat§fthat the
lower part of the 'rhythmic unit' 1s‘Upper Cambrian (possibly
Franconian)4 and xhﬁx%sh@£kyxxmitixksxparkiykawzrx@r&mxixxam
at least part of the 'cherty unit{ is Lower Ordovician., With
. this control the follawing possibilities exist: the Middle
Cambrian - Upper Cambrian boundary is near the top of the

Saline River Formation or in the lower part of the cyclic unit';
and the Cambrian - Ordovician boundary 1s near the top of the
'rhythmic unit' or near the base of the 'cherty unit'.

The 'cyclic unit' {COr;) 6f the 'Ronning Group' is in

grédational contact with the underlying Saline River Form-

7
ation along Hornaday Canyon, The base of ths 'cyclic'

’

unit' is marked by the appearance of distinctive, pale yellowish-
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orange weathefing dolomite, with alternations of finely lam-
inated beds, oolitic beds, flat-pebble conglomerate (intra-
clast) beds, stromatolitic beds, and thin beds of dolomitic
shale, Accodding to Macqueen (pers, comm., 1969) this succession

is 63 feet thick at La Roncilere Falls.(#’/-? . 5) y
. PR S 14

A sequence of pale brownish grey, fine- to medium—crysta-
lline dolomite, interbedded with pale greyish-orange, fine-
crpgstalline dolomite, gradationally overlies the 'cyclic unit'
and is assigned to Macqueen's informal 'rhythmic unit' (COr2a)
of the 'Ronning Group'. A subtle banded appearance 1s locally
imparted by the alternating colors of the beds, Unit. COr2a.
has poor to fair pin-point vuggy and intercrystalline porosity.
The base of the 'rhythmic unit' is marked by the absence of
shale beds and partings that are characteristic of the under-

500
lying sequence, At Hornaday Canyon the unit is about Z=3 feet
thicko

doo

About =2£8 feet of light- to medium-grey,
and buff, thick-bedded, fine- to predominantly medium- and
coarse-crystalline dolomite (COrpy) conformably overlies the
'rhythmic unit', This succession is distinguished by drusy
quartz that lines vugs, by beds of light grey and white chert,
and by abundant stromatolites replaced by grey and white chert,
prompting Macqueen's (1970) informal designation as the 'cherty

PO 4
unit', There are zones/pf'poor to fair vuggy porosity and

soine beds have poor to fair intercrystalline porosity. Unit

COry,y underlies much of Horton Plateau an® is locally exposed
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in the extensifely drift-covered region in the southeastern

. alk.
part of the map-area, The cherty rocks also crop out on Clapp-

erton Island in the western part of Darnley Bay.,

Bear Rock Formation: Db (Hume and Link, 1945;
Bassett, 1961; Tassonyi, 1969)

Thick-bedded 'Ronning' dolomites are disconforﬁably over—
lain near the mouth of Hornaday Canyon by a variety of carboF-
ate and clastic strata that are assigned to the Bear Rock
Formation, Local relief on the disconformity 1is as great as
150 feet (Fig. 6), where thin-beddéd dolomite, limestone, and
light green and maroon shale, with some grey chert pebbles at
the base, occupy depressions in the disconformity and are draped
over knobs of nearly horizontal 'Renning strata, The effect of
thils draping is to develop random folds in.the Bear Rock Form-
ation that are not expressed in the underlying rocks, Rel;ef
on the disconformity apparently decreases westward;{ along
Horton River, in adjacent Simpson Lake map-area (Balkwill and
Yorath, 1970) local relief is generally less than 50 feet,

Most of the Bear Rock sequence in Hornaday TCanyon is
buff and grey, éalcareous and gypsiferous, finé-crystallin%,

=TTy TD '
Aﬁgz?:;;;evthat is not brecciated in contrast to nelghbouring

regions (Balkwill and Yorath, op. cit,; Cook and Aitken, 1969),
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Figure 6, Mouth of Hornaday Canyon, viewed eastward:

y

xnobs of 'Ronning cherty unit' (COrpy) dis-
conformably overlain by Bear Rock Formation

{Db): nots supratenuous folds in latter,
Cretaceous 'Silty zone' sms 'Btoimeen ebiss!
poorly axposed in recessive slope; upland sur-
face overlain by glacial drift (Qm). }

[((5) el Zﬁ’em?ﬁ:,-,///é jg.'r?d‘ //‘/)

f‘:ﬂi“z_a jixl fj[wl&.
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owing to the insignificance of readily soluble evaporites
in the sequence, The rocks have poor to fair intercrystalline

porosity.
Fraser (1960) collected Middle Devonian fossils from

the Bear Rock Formation in Hornaday Canyon, This is consist-
ent with age determinations of the upper part of the_formation
elsewhere in the lower Mackenzie River region (Cook and Ait-
ken, in press; Norris, 1968, p. 22), The age of the basal
beds is uncertain; in the Mackenzie Valley the Bear Rock

.t
Formation is pag}fy Lower Devonian and may lobally be as old

as Upper Sidurian (Tassonyi, 1969),

Cretaceous

4/
Principal exposures of Cretaceous rocks in Brock River

—
=

map-area are scattered aloﬁg the downstream parts of Hornaday
and Brock Rivers, along the western part of the Darnley Bay
Coastlands, and along the unnamed stream immediately west of
Buchanan River, C?etaceous strata are belleved to extend

westward toward Anderson Plain but exposures are few and poor,
2 G- )
" 2]
owing to the extensive cover of glacial drift,
d? . |
Four informal Cretaceous lithostratigraphic units have

been mapped in the northernmost parts of the northern Interior

and s

Plains‘(YarathL/ggrgi., 1969); of these, the lower two units
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('silty zogg' and ‘'Bentonitic zone') were mapped in the Brock

s

~

River area,

'silty zone'

Proterozoic and Paleozolic rocks are overlain with pronounced
unconformity by poorly to moderately well indurated clastic rocks

assigned to the Lower Cretaceous 'Silty zone', Along Hornadaj and

&;;é.-.ezm{

Brock Rivers the 'Silty z§ne' is divisable into two informal units;
a lower, non-marine san@stone and coal dlvision, and an uppsr silt-
s§one and mudstone division; the combined thickness is about 400
feet, The lower division 1s best exposed in Rummy Creek and Georgs
Cresk valleys where it consists of light grey and buff, fine- to
very coarse-grained, porous and friable quartz sandstones with
prominent planar cross beds, thin coal seams in its lower part, and
large (one- to three-feet in diameter) orange weathering, cal-
careous concretions, Along Hornaday River, about four miles from

the Junction with George Creek, the low-grade lignites and sand-

stones form recessive slopes above resistant Paleozoic carbonates

Pl

(Fig. 6). Here the lignites have burned and are red,
” rd /

Along the downstrzam parts of Hornaday and Brock Rivers the
lower sandstone and coal division grades upward to the upper silt-

stone and mudstone division, The latter 1s composed of dark grey,

concretionary mudstones and interbedded grey brown siltstones,
Coqulnas containing very poorly preserved pelecypods and gastropods
occur in the lowar 80 feet of the unit on Brock River,

Two 1solated occurences of the lower sandstone and coal



7

04

division are preserved in small grabens along Hornaday River near
the southern boundary of the map-area, .Exposures north of Brock
River are poor, however all of the Cretaceous rocks in this area
appear to belong to the lower sandstone and coal d%vision.

Rocks with lithologiles typical of the lower division of ths
'Silty zone' occur in the vicinity of Buchanan River,on the east
side of Brock Penlinsula, The segence at Buchanén River is about
200 feet thick and unéonformably overlies Proterozoic dolomites
(unit P5),

att

/Q
Y
'Bentonitic zone'

A thin veneer of strata assigned to t@e 'Bentonitic zone'
conformably overlies the 'Silty zone' along Hornaday River and its
tributaries First and Second Creeks, In adjacent map-areas (97B
and 97C} see Yorath and others, 1969) the 'Bentonitic zone' con-
sists of a basal gone-in-cone bed overlain by uniform black,
plastic and concretlonary shales, In the Brock River area only
the lowermost few feet are exposed and these include the well
defined cone-in-cone layer, A maximum thickness of about 300 fest

is estimated for this unit in the map-arsa,

Age and Correlation of Cretvacous Rocks

Age assignments of Cretaceous strata are ﬁentative, pending
completion of micropaleontological stﬁéies. The units are tent-
atlively correlated with formations of similar lithology and strati-
graphic rosition on Banks Island (Yorath and others, 1969), The

lower sandstone and coal division of the 'Silty zone' appears to
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to be the lithologic equivalent of the Isachsen Formation (Lower
Cretaceous: pre-Albian) as described by'Tﬁorsteinsson and Tozsr
(1962), The upper siltstone and mudetone division is probably’
correlative with the lower member of the Christophsr Formation,
which has ylielded diagnostic Early to Middle Albian faunas, The
upper member of the Christopher Formation has been dated 'as Middle
to Late Albian (Thorsteinsson and'Tozer, 1962).and is hithologi-
gally similar to the_'Bentonitic zoné'. Chamnesy (personal commun;—

cation, 1969) has identified Middle Albian glomospirellid

foraminifera from the upper beds of thg 'Bentonitic zone' in the
Anderson River area, A few immature and fragmental gmmonites were
collected from the 'ﬁentonitic zone' on Horton River, west of the
map-area, Jeletzky (GSC Paleontology Report No, Km-3-1969) tentatively
suggesﬁfgghat they represent the late Lower or early Middle Albilan

Arcthoplites or Beudanticeras affine zone, but was unable to

provide positive identifications due to the paucity, immaturity

and fragmental nature of ths specimins collected, BEF=S-



Quaternary

Thick, topographically prominent moraines and related
giacial deposits (Qm) are mainly within the Melville Hills

Morainic Belt (Fig., 1). The deposits are mostly coarse- to
L 4 s - A ll”

very coarse-grained, light grey to buff quaftz sand, which
appears to have been largely Aerived from the poorly indurated
quartz sandstones of the lower sandstone and coal division of.
the.Cretaceous 'Silty zone'. Thickness of the moraines is KFV
W

/gn&té/variable; in some places the deposits are at least

several hundred feet thick,

(G1)

Recent alluviumy consisting of unconsolidated gravel,
sand, and silt, locally mantles the narrow floodplains of
(e
ma jor streams, Large, lobate fan deltggfigggsia%ing'of silt

and fine-grained sani/ are presently being constructed at

the mouths of Brock and Hornaday Rivers,
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STRUCTURAL GEOLOGY

Coppermine Arch, which dominates the structure of the
map-area (Fig. 2), 1s a northwesterly trending cratonic sal-
. . /7/,
lent of Proterozoic sedimentary rocks/[ﬁith minor intrusionsy,

unconformably flanked on the east and west by easterly and

westerly dipping homoclines cf Lower and Middle Paleozoia/ énd
Cretaceous strata, The arch 1s asymmetrical, with a steeper
southwest 1limb; the approximate axls is marked by outcrops of
unit P; of the Shaler Group near the upstream portal of Brokk
Canyon, Southwestward asimmetry of structures within the'
arch (including folds‘and reverse‘faults) were noted in ad-
jacent Erly Lake map-area (Cook and Aitken, 1969),

Several epeirogenic events in the Coppermine Arch and en-
virons are recored by: (1) intra-Proterozolc unconformities oy

/

between units Py and Pp, and between units Py and Pg; (2) wide-

spread Late Proterozoic (about 700 m,y. or slightly older)
: /

intrusion of diabasic dikes and sills; (3) a sub-Paleozoic

: i /ﬂnf/
angular unconformity (Wanless e 1968, p. 66, suggest
mild deformration about 605 m.zﬂ); (4) pre-Devonian channelling

-t

of 'Ronning Group' carbonate rocks; (5) a regional unconformity

bensath Lower. Cretacedus rocks; and (6) f2ultea Lower Cretaceoucs

—

( 20
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rocks ani a hiatus between these strata and Pleistocene
glaclial deposits, -
Where ths stratigrabhic record permits observation,
these (and additional) indicators of epeirogenesis are wide-
| (£
spread in the lowgﬁﬁ;okenzie River region., Thus the importance
of the Coppermine Arch as a singular tectonic feature is not
o~ Al — e semigoy o
readily apparent; however, two local considerations suggest
that there were phases when the arch was a discretely positive
structure: (1) local erosiohal relief in sub-Bear Rock carbon. -
ates ( 'Ronning Group') is much more pronounced on the flanks
of the arch than elseWhere in the region, suggestin%/gﬁ'Early
d}o//' 7
Paleozoic (Calsdonian) éyeht; in this way the arch may have
served as the northeastern bdundary of:the shallow Devonian
basin that gave rise to the extenslve Besar Rock evaporites;

and (2) coarse quartz sandstones and conglomerates, probably

fluvial in origin, in Simpson Lake map-area (Balkwill and
)

23/
Yorath, 1970, p. 5) appear to have been generated in the region
of the Coppcrmine Arch during the Early Cretaceous (probably pre-
Albian) .
The relationships between the Coppermine Arch and structures
involving Similar Proterozoic rocks on Bamnks and Victoria

Islands (Thorsteinsson and Tozer, 1962) are not readily appar-

ent; O0-mile wide Amundsen Gulf separates the reglons,



Dikes and significant faults consistently strike north-
westerly, para:lel to the approximate axis of the arch; this
is parallel to the dominant trend of these features in other
parts of the structure (Cook and Aitken, 1969), Most of the
- faults appear to be high-angle normal faults that were genarated
in response to broad crustal arching, although Interpretation
1s sometimes difficult because of extensive drift cover, wide-
spread felsenmeer, and low local relief,

The gentle, westward-dipping homgcline on the western
flank of the Coppermine Arch has been called the Horton Plain

anil FHers
structural province (Yorath gﬁ,ggf, 1969)., Lower Paleozolc
clastic and carbonate rocks, and poorly indurated Cretacequs
strata are little deformed; random small folds in Bear Rock
Formation, with amplitudes of a few tens of feet, are supra-

tenuous on irregularities in the underlying 'Ronning' paleo-

surface,

The westernmost part of the Wollaston Structural Basin

1s contiguous with the eastern flank of the Coppermine Arch;

F
at the boundary,the Paleozolc rocks dip eastward as a rathég\

-
g

uniferm homocline,

Nearly vertical systematic Joints are very well developed
in brittle rocks throughout the Coppermine Arch, Horton Plain,

and westernmost Wollaston Basin, Predominant Joints strike

northwesterly and north-



easterly, The abrupt angularity of the courses of many
streams and parts of the cozstline (as at Halero Point) 1is
largely the result of erosion along master joints; rockfall,

- o
faci%}&tated by Joints, has devq;opéﬁlspectacular gorges (Fig., 4),.

A probable Proterozoic subsurface structure of great
j\\

z&
slgnificance, but as yet undetermined relationships, is indi-
cated by a spectacular gravity high, rising about 130 mgal
above the regional fileld near the mouth of Hornaday River

(Fig. 2). According to Hornal et al, (1970, p. 10):

A good fit to the anomaly was obbalned from a model shaped
like_an inverted cone of gabbroic composition (= 3,0
g/cm3) which intruded Precambrian rocks of density 2,7
5/cm3 and which approached within 3 miles of the surfacs,

The feature may be comparable in genesis and age to layered
ultrabasic intrusions, including the Muskox Complex (Smith,
1962% which are known in Proterozoic rocks in other parts of

the northwest District of Mackenzie (Hornal, 1969).

ECONOMIC GEOLOGY
No metallic sulphides, other than pyr;te or marcasite,
were found in the rocks/Cﬂg;ever the Proterozolc rocks were
not investigated in detail and the possibilities of mineral-

lzation, particularly along faults and intrusivse contacus,



>

should not be discounted,

Prospects for significant accumulations of hydrocarbons
in the Phanserozoic rocks appear to be poor, Some of the
rock unifs.have sufficient porosity and permeability to serve
as potentlal hydrocarbon reservoirs, however permeability

-

bariiers or structural anomalies would be required for favor-
able reservoir conditions: where they are present, Cretaceous
'Silty zone' strata are generally at the surface and the unit
can be disregarded as a possible reservoir in the map-areca;

Paleozoic rocks (including porous gzones in the Bear Rock Form-

ation, 'Ronning Group', and 01d Fort Island Formation) dip

westward in a gentle homocline that may have permitted up-
dip migration and escape of hydrocarbons, Supratenuous folds
de&eloped in Bear Rock bsds may provide locél, small structural
traps. ’

The thin coal seams of the lower sandstone and coal div-
ision of the 'Silty zone' have been used gs a source of fuel
by trappers and the mission g7 at Paulatuk, but the deposits

are not extensive,
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