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ABSTRACT 

Gently folded, Un matamorphosed Upper Proterozoic (Had ryni a n 
or Neohelikian) sedimentary rocks, with a total exuosed thickness 
of about 6,000 feet, underlie most of the map-area~ gabbro sills 
and dikes locally intrude the strata. Paleozbic mafine sediment
ary rocks, rang;ing fror.i Cambrian to Middle Devonian , unconforrn
ably overlie the Proterozoic rocks. Exposed thickness of Paleo
zoic stra t a is about l,'f'OO feet. A re 5iona l hiatus separates the 
Pa le ozoic rocks and a sequence , about 700 feet thick, of Lower 
Cretaceous quartz sBndstones, silt st ones , shale, and coal. Thick, 
topoEraph i cally pro~inent Pleistocene glacial deposits obscure 
bedrock throu[ hout wide areas . . 

Northwe sterly trend ing Coppermine Arch dominates the re g ion
al geologic structure . Proterozoi c and Phanerozoic epeirogenes is 
is indicated b y unconformities along and adjacent to the arch. 
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BROCK RIVER MAP-AREA. 

DISTRICT OF MACKENZIE (97D) 

INTRODUCTION 

Geolo gical field studies of Brock River map-area were 

conducted in 1968 as part of Operation ~orman, a regional 

mapping program of the lower Ma c kenzie River and Anderson 

River areas (Aitken and . others, 1969 and 1970; Yorath and 

othe rs, 1969)0 

H. R. Balkwill mapped the distribution of Proterozoic 

and Paleozoic rocks, and c. J. Yorath studied the distribution 

and lithostratigraphy of Cretaceous strata. R. w. Macqueen 

€ K/>,C'SJ/~~ 
investigated-.se~~~~~:r-:of raleozoic rocks along Hornaday River, 

and R. w. Klassen carried out studies of Quaternary deposits 

and physio8raphy 0 L. A. Love, A. J.M. Elliot, and D. Turner 

were abilie and resourceful assistants, and T. Samuel was a 

superb cook. 

Obs ervations on the geology of the coasts of Darnley Bay 

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

Expedition (O'~eill, 192~). ~ac~ay (1958) studied the physio-

1· 
l .. 



graphy of the region; his ~emoir is also an outst andin3 source 

Ii{ 
of information on~ human eeography and vhi story of explor-

ation. Brock River ~ap-area was included in reconnaissance 

studies by Fraser and others (1960) oi t~e north-central part 

of the District of Mack enzie. Unpublished reports by oil 

co ~pan~es and consultants on parts of the area are on file with 

the Dep~rtment of In~ian Affairs an~ Nor~hern Development. 

A Department of Transport ra~ar station is maintained 

at Tysoe Point; the Eskimo co mmunit y of Paulatuk is a few 

miles west of the map-area on the south shore of Darbley Bay . 

PHYSIOGRAPHY 

Brock River map -area is bounded on the north by Amundsen 

Gulf (Arctic Ocean), and is thu~ at the northern limit of the 

Interior Plains physiographic province (Bo stock , 1970)0 Klassen 

(i~ Yorath and others, 1969) modified and extended physiographic 

divisions in the region after Mackay (1958) and Bostock (1964) 0 

Klassen (op. cit.) recognize ~ three physiographic divisions 

(Fig. l); these are: (1) Brock Upland , which includes almost 

all of the region east of Hornaday River , an~ which is a 

I 

moderately well dissected highlana-;1 1.mderlain by ge;itly dipping 
v 
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Proterozoic rocks ; it is the physiographic manifestation 

oft :e Coppe r mine Arch structural province (Fig. 2); the Me l-

ville Hills Morainic Be lt, a d istinctive re gion of moraine 

~ges and kames, extends across Brock Upland as a convex-

northward arc and separates the Upland into the Darnley Bay 

Coastlands, adjoining Amundsen Gulf, and Hornaday Plataau, in 

the south-centra l part of the area; (2) Horton Plateau, a 

barren up+nnd south of Hornaday River and Rum~y Creek, which 

is sc~tured fro m gently tilted Paleozoic and Cretaceous rocks ; 

and (3) Ande rson Pla i n, which in the map-area is dominated by 

the westward extension of the Melville Hi l ls Morainic Belt. 

Continental glaciation by the Amundsen Gulf and Great Bear 

Lake ice lobe s (Fig. 1) profoundly affected geomorphic pro-

cesses and physiographic develop me nt in parts of the area. The 

Melville Hills Morainic Be lt is a conttructfuonal feature where 

topography is quite irreg u lar (ka mes and ridges range in ele-

vation from 5 00 to 2,000 feet: Fig. 3) and irnall lake s are 

abundant 0 Gla c ia l drift is relatively thin over the Darnley 

Bay Coastland s, but the reg ion is strongly fluted an4 crag 

and tail l andforms are conspicuouso 

Post-glacia l ~arine processes have apparently had little 

effect on mo1ifying the physiography of the coasto There nre 
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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: 

o•o none of the re~arknble fli5hts of raised beaches 
rising to 500 or 680 feet above sea level that are such 
conspicuous features throu~hout much of the Arctic. 

Larse lobate deltas are presently being constructed at the 

mouths of Brock and Hornaday Rivers. 

i r ~ I 
' f!Y 

Bedrock is well exposed in most parts of Brock Upland and 

Horton Plateau, but outcrops are quite rare in the Melville 

Hills Morainic Belt . There are nearly cont inuous exposures 

along Hornaday, Brock, and Roscoe Rivers , and along the shore-

line from Brock Lagoon to Buchanan River. Parts of the lower 

courses of Hornaday and Roscoe Rivers, and especially Brock 

River, are characterized by narrow, spectacular canyons (Figo 4). 

Mackay's (1958, Po 58) description of Brock Canyon is apt: 

In places, the buff to rdsty-brown canyon walls rise 350 
feet above the swift-flowing river . Spired 100-foot high 
pinnacles with precariously balanced rocks rise like min 
arets along the ba~ks. Talus deposits apron tte bases of 
the pinnacles anj often extend down to river levelo The 
colourful Brock River gorg e has the scenic atbraction of 
so ~e canyons in the southwestern United States 0 

If the canyons are post-glacial , as field evidence favours, 
!/~ ~ 
z 

they are strikin5 exa mples of the inordinate amount of erosion 

that has boen accomplished by streams in some periglacial 

ree;ions. 
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Erock S~nyon , vic~ed easterly ; ~era the c a nyon 
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chiefly by rockfall along systs~atic jo ints . 



STRATIGRAPHY 

Gently tilted, unme ta~orphosed, Upper Protero 2 o!c 

(Hadryn ian or Neohelikian) se d i mentary rock s , loca lly intruded 

by gabbro sills and dikes , underlie most of Brock Upland. The 

I I 

sequence , which has a to ta l exposed thicknes s of at least 6,000 

feet, is tentatively correlated with the Shaler Group of n earby 

Victori a I sland .( Table 1). 

Ca mbrian quartz sandstones unconfor1.1ab ly ove r l i e the Pro-

terozoic strata and are succeeded by about l,1foo feet of 

Low.er and ?l,.idd le Paleozoi c elasti c and c arbonate rocks. A re-

giona l hia tu s separates the Paleozo ic rocks froo Lowe r Cretac
. ' .riJ , 

sous qu a rtz sandstones , s i ltstones , sha le, and coal; approxi-

mate thickness of the Cretaceous rocks is about 700 feet • 

. 
Unconsolidated Quaternary glacia l deposits and Recent 

alluvium form a widespread m~ntl e on the older rockso 

Protero zoic 

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

wat ers of Roscoe and Buchanan Rive r s , is und e rlain by a se-



Table of ~ap-units 

! 
' 

System or Map-unit and esti-
Series mated maximum Lithology 

thickness (fe e t) 

Recent alluvial Unconsolid a t:. ed gravel, sand, silt, and 
and deltaic clay. 
deposits 

Quaternary ( Qad) 
? 

-"U n c o n f 0 r ID i t y 

Moraines, glac io- Unconsolid a ted gravel, sand , silt, and 
fluvial, and clay; locally bedded; till. 
glacio-la custrine 
depo s its 

( Qm) 
500 . -

U n c o n f o r m i t y 
' ~---·----~---------''------.-----------------------

Lower 
Cretaceous 

(?)Lower and 
Mid d le 
Devonian 

"Bentoni tic zone" 
(Kb) 
300 

"Silty zone" 
( K s) 
400 

Black, soft, plastic sha le with fo ssil
iferous orange , concretionary lime
stone. 

Light t ~ dark g r ey sha le and mudstone ; 
light grey, friable s a nd stone; local 
coal; loca l li mestone concretions. 

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

Bear Rock 
Forma tion 

( Db/) 
260 

----------·-- - - ----------- ---- - -
I 
Dolo w.i te: light brovm grey . ahd _liEht 
green grey ; fine crystall ine; calcar
eous; interbe ~ s of pale green, pink, 
and maroon shale n ear base ; lo ca l 
dolomiVe -pebble conflomerate at b ase. 

·--'-------------'------'-'-----~~------ ·~---

Upper 
Cambrian 
and 
Lower 
Ordovician 

Carr,brian 

U n c o n f o r ID i t y 

Unit 2b 
..:- (COr2b ) 
C\ ~400 

:i 

~ 
·~ 

Unit 2a 
( COr 2a ) 

~ ~soo 
' ~ 

I"\ 
Unit 1 ' ' ( COrl) 

~ · ,~ ~~ 
I 

Sal ine River 
For rr.a t ion 

(Cs) 

120 

~~ 
~~:;-~.:arr=-

Dolomite: pale yellow b rovm to pa le 
grey; mainly rned i um crjrntalline; 
abundant white and yellowish-grey, 
stroma tol itic and loca lly oolitic 
chert; abunda nt drusy quartz . 

Dolo mite: pa l e brownish fine -
j grey ; ., I 

to coarse -c rysta lline; int e!'be -:l ded 
with grey i sh - oranf e 
l a minated . 

dolo:ni te ; partly 

Dolomite and rare li ;nest one ; c yclic 
r epe tit ions of l am i nated b eds , oo litic 
bed s, cong lo mera tic beds , s t r o r.:a to 1 i t i c 
beds , and thin b eds of d olo mi tic sha.le . 

Red and g re e n shales; g ypsu m; ha li~e; 
siltstone ; f la e:g y dolomit e with 
salt-crystal east so 

./ 
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Table of map-units, continued 

System or Map-unit and 
Series estima ted maxi.:.. Lithology 

mum thickness 
(feet) 

-
Mount Cap Green, grey, and minor red shales; 

Ca mbrian Formati on 
(Ccp) 

glauconitic sands tone amd silt stone. 

~Zoo 

Old Fort Island Sandstone: white, grey, locally red 
Formation and green; quartzose; flne to very 

(Co) coarse gra ined and conglomeratic; 
cross-bedded ; locally friableo 

200 

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

Unit P6 l Gabbro sills and dikes 
- . 

' I n t r u s i v e c 0 n t a c t 
---

Un~ Maroon and green dolom!te, silt s tone, 
500 and orthoqu a rtzite; local gypsum. 

--- . - -----·- ~ / -c;T--- ·---- -
P o s s i b 1 e u n c o n f o r m i t y 

\ Unit P4 Pink and buff d o lo mite; g re en shale ; 
500 dark grey li rr,estone ; l arp:e domal 

Neohelikia n , 
stro :r.3. t oli t e s. ~ 

' - . . 
or ~ Unit P3 -

Pin'.z, grey , buff, and maro on ortho-
1,500 

quartz ite; mino r shale n ea r top. Hadrynian 
...... -

~ Unit P2 Buff, pink, and g rey dolomite; fine-
~ 800 to coarse -cry stallina; partly cherty. 

'( ' 

~ 

VD 
u n c 0 n f 0 r m i t v 

Unit P1 Dark g rey-green shale, argillite, 
3,000 and s iltstone o 

(bas e not 
exposed ) 

- ·· · ._ ....... .._ .. - -·-



quence of unmetamorphosed , lar5e ly or entirely ~a rine elastic 

and carbonate strata, which are intruded by diabas ic sills 

and dikes. The sedimentary a n d intrusive rocks are tr~ncated 

by a reei onal unconfor mity b.eneath Ca mb rian strata (Cook and 

Aitken, 1969); furthermore, the intrusive rocks have yielded 

radiometric aees of 705 and 770 m.y., based on whole-rock, 

K-Ar determinat j ons (Wanless and others, 1965, p. 48), although 

it was lat e r suge:ested (Wanle ss and others , 1968, p. 66) that 

the intru s~ons may be old er than this and that the 'young' 

ages may hav e r esu lte d from loss of ars on dur ing a Late Pro-

tero zoic tectonic event . In any c ase, the strati fied rocks 

and their atten::1 en t i ntrusions are Preca mb rian, a nd li «ely 

Hadrynian or Naohelikian (Upper Prote ~ozoic) . 

In the past the Proterozoic roc k s we re co rrelated with 

the Coppermine River Series (O' Ne ill, 1924; Fraser and others, 

1960; Yorath and others , 1969), howe v e r they are in mapp~ble 

continuity with rocks that Cook and Ait ken (1969) referrvcl to et!? 

the Shaler Group, inas~uch as: 

~1l/ I 
••• the y lie on tr end with that Gr o up (Sha l er Group) at \ _ __,.
its type lo cality 6n Victoria Island , a nd are simila r in 
litholo gy and stratigr aphic position. 

Barage r and Donaldson (1970, p. 122) mapped an unnamed successio n 

of post-Coppermine Ri v er Group Prote ro zai c r ocks west of Cor-

ona t ~on Gulf , which may co r r e spend to roc ks herein r eferred t o tZ s 



,~ 

the Shaler Group. 

Five informal lithostratigraphic units in the Shaler 

Group were mapped in the Brock River map-area, as were the 

sills and dikes that locally intrude the~. Stra Ligraphic 

sections were not measured in the Proterozaic rocks, nor were 

the rocks examined in detail;· estimates of unit thicknesses 

are based on regional structure 0 

( a;'/-va;-/ Rt) 
The oldest Proterozoic stra ta consist of dark grey-g reen, 

slightly calcareous sha le, argillite, and siltstone. These 

rocks form low sea cliffs along the east e rn shore of Darnley 

Bay, and locally crop out along Brock River at the approxi-

mate axis of the Coppe rmine Arch. The base of the unit is 

not exposed; the uppernost bed s are abruptly and unconfor~-

ably overlain by dolomite assi gned to unit P 2 o ¥ap-unit P1 

is estimated to be at least 3,000 feet thick, based on ex-

posures ne a r Cape Lyono 

Lowermost rock s assigned t o unit P2 are co mposed of thin-

l /l rn -/> ;-Y,,.-z 1 ~ 

bedded, maroon and buff, fine-c ryst a llinevdolo ~ite. These stra t a 
I 

are overlain by thick- to very thick~be d ded, resistant dolo-

mite that for ms headlan~s at Pe a rce Point but which is best ex-

posed in the narrow gorg e of Brock River (Fig. 4). Dolomite 

1 In this r ep8 rt buff iG used for colors in the ra~ce -
yellowi s h g r ey to v e r y p a le or anE e (5Y7/2 to 1 0YR8J 2 in the 
Roc k Color Char t ( G o1ja r ~ and o ~he r s· , 1963)0 Ta n i s us 9d for 
color s in t he r a nEB - l ~Eht b r own t o ~oje ra t a brown (5YR6/ 4 to 
5YR4/ 11 ) , 



in the upper part of the unit is light buff, light pink, 

and li g ht grey ; it is v ery fine-~ to medi0m-crysta lline, and 

there are abundant reticulate ma sses of tan-weathering chert , 

as wel l as laminations of chert. The upper part of the sequence 

ha s local poor poro~ity in the form of disconnected small vugs. 

Map-unit P 2 is estimated to be about 800 feet thick at Brock 

River, and may be thicker than this at Pearce Point. ~he unit 

is conformably ov e rlain by orthoquartz ite assigned to unit P30 

Light rink, maroon, light grey , and light buff orthoquartg -

ites (P 3 ) are wi~ely exposed on Hornaday Plateau and in the 

Darnley Bay Coastlands near Keats Point. These r ocks are fine 

to coar se grained, very we ll ce mented , thick bedded , and re-

sista ~t. There are a few thin zones of r ecessive , ma roon 

an j dark green shale in the upp e r part of the se quence . 

Map-unit P 3 is estimated to be about 1,500 .. feet thick; it is 

conforchb ly ov er l ain by strata assigned to unit P4. 

The lowermost beds assigned to unit P4 consist of light 

pinkish buff, buff- to orange - weathering , fine-crystalline 

dolomite with s ma ll reticulate ma sses of chert. 
/lt -~ // .... '"7I J~ 

These th in- to 

medium-bedded rocks are exposed a long the Arctic Coast at Ke a ts 

Point, at Hornaday River , and southwest of Roscoe River/where 

they are overlain by about 100 feet of medium t o dark green 

and maroon shaie anj thin - bedd ed , med ium green siltstoneY. The 



I 
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remainde r of unit P4 is compo sed of buff and pinkish-buff, IL/11/111,,·:. 

fine-cryst a l l ine do lo mite, wit h b eds of large, doma l strom-

atolit e s and one zone (ab out 100 feet t h ick) of dark grey, 

microcryst a lline, thin-bedded limestone near Deas Tho mpson 

Point. Compl ete sections of uni t P4 are not exposed but the 

unit is estimated t o be about 500 f e et thick. 

The upp e r oost Prote rozoic sediment a ry rocks in the area, 

consi sting of maro on a n d li8ht green dolomite , siltstone , ortho-

quartzite and thin beds of gypsum, (un i t P5), are poorly expos ed 

ea s twarcl fro rr. Clinton Point and along the unnamed riv e r imme di-

ately west of Bu chanan River. Dolo mi te in thi s equ en ce is v e ry 

finel y crystal l ine and thin bedded . OrthOquart z i t e s are thin 

bedd ed and cro ss la~ ina t e d. the lower and upp e r conta cts 

of unit P~ were not observed • . cook and Aitken (1969) re-_,, 

ported a possible unconfor mi ty at th e base of the unit in 

the Erly Lake Qap- arEa (97A), and also ~V.a~ tha t the unit is 

there unconformab ly overlain by Cambrian sandstone . Owing 

to pre-Pale o zoic e r osion the s equ ence is absent in the weste rn 

part of the Copperrnine Arch , however it is at leas t 500 fe e t 

thick n ea r Bu chanan Rive r. 



,~ 

The Proteroz)ic sedimentary roc k s are intruded by sills 

and dikes of dark gree n to dark grey, diaba~i c gabbro 0 the 

dikes ~ge in width from a. fe w tens of fe et to about 400 

feet; the l&ngest, near Deas Thompson Point, is exposed for 

about 5 mileso All observed dikes are nearly vertical and 

trend northw E ste~ly, parallel to the re g iona l trend of the 

Coppe rmine Arch 0 

Sills are most c onspicuously developed in map-units P1 , 

P 2 , and P4 ; except for a thin sill nea r the siuthern borde r 

of the map-area , the very ~hick sequence of orthoquartzites 

designated as unit P 3 appear to bo freo of sills. Sooe sills 

are nearly 100 feet thick and are cont inuously exposed over 

wide areas, particularly betwee n Hornad ay and Roscoe Rivers 0 

Argillaceous rocks adjacen t t o the dikes, and above and 

below sills, ar e altered to pelitic hornfels, whereas carbon-

ate rocks are bleached and recrystallized; orthoquartzits 

beds appea r to be unaffectedo The zones of alteration are , at 

most, a few ten s of feet wide 0 

.As previou sly not e d, radiometric ~ge determinations (7 05 

and 770 m.y.) of the intrusions may be misleading, however 

similar intrus ions in the Shaler Group on Banks a nd Victoria 

Islands have yielded r adiometric ages of 635m.yo and 640 rn .yo 

(Chri stie , 1 96Lf ) 0 



jl 

Paleozoic 

Pale ozoic matine se d imentar y rocks, rang ing from Cam-

brian to Middle Devonian, flank the east Ern and wf stern 

limbs of t he Coppermine Arch and unconformably ov e rlie Pro-

terozoic sedimentary and intrusive rocks. Cumulati ve thick-

ness of Pa le ozoic stra ta is estimated to be about 1,400 feet 0 

The Pale ozo ic succession is ho motaxia l with the sequence 

of unit s elsewhe re in the eastern part of the northe rn Interior 

Plains (se a Aitken and . othe rs, 1969 , 1970). Identifi able 

fossils are unco mmo n in the Paleozoic rocks; assignments of 

gecilogi c a g e are pri ncipa lly based on occurrence s elsewhe r e in 

the lowe r Ma ck e nzie and Ande rson River areas, a nd are conse-

quently te nta tive. Stra tigraphi c nomencla ture and assign-

ments of g e J lo g ic age (Table 1) are pa rtly arr.end ed fro m an 

earl ie r publication ( YJ rath and others , 1969) for re asons 

that follo w. 

Old Fort I sland Forma tion : Co ( Norris 1965) - ------ ----- ---------. --- - ·- - ·- ... - -- -' - - - -

A seq ue nc e of li ght g rey, bu ff, and pink, medium- to 

coars e - g r ained qua rtz sandstones , about 200 fe e t t ~ ick, un-

conformably ov e rl i es P~terozoic dolomit e (unit P4 ) in 



Horna~ay Canyon. These friable, porous rocks are conspicuous,,---
/"'/J[ ·~ , 
\..!.:..--~ 

ly cross stra t ified. The re are a few thin beds of light green 

and maroon siltstone< near the bas e of the succes s i on. 

Yorath and othe rs ( 1969) informa lly refe!'red to these 

rocks as 'ba sa l Paleozoic sandstone '. The rocks are in mappable 

continuity with quartz sandstones in the Erly Lake map-area 

(97A) that Coo k and A:i.tken (1969) tentatively correlate d with 

the Mount Clark Fo rma tion of the Franklin Mountains, about 300 

'1_L{ ·1 ' 
miles to the south (Fig . 2)o It seems inadvisable to perpet-

uate the a ppelation of Mo unt Clark Formation to t hese rocks, 

as there is much uncertainty re garding the a~e and strat igraphi c 

reiationships of tha t formation~ as originally described (see 

Hu me, 1954, pp. 9-13). 

Norris ( 1965 ) mapped the distribution of basal Paleozoic 

quartz sandstones along the ma r gin of the Precambrian Shield 

0 

from Great Slave Lake n orthward to Latitude 64 h e proposed 

that these rocks be called the Old Fort Isla .:d For::nat'Lon fron 



exposures in t h e Nort h Arm of Great Slave Lake 0 Field work 

by Ba l kwill in 1969 demonstrated that roc k s corre sponding to 

the Old Fort Island Formation could be ~apped as far north as 

Leith Peninsula ( Great Bear Lake, Latitude 66°). Fraser and 

othe : s (1960 ) mapped basal P a leozoic sandstones near the north 

shore of Great Bear Lake, and these rocks are in mappable 

continu i ty with the strata that Cook and Ait ken (op. cit.) 

referred to the Mount Clark Formation, 

In su mma ry, friab l e, porous , conspicuou s ly cross-bedded, 

quartz sand stones, which overl ie a variety of Precambrian 

crystalline and sed imentary ro cks , can be mapped fro m Great 
,>I L ,, 

Slave Lake to the Arctic Oce a n[ , Old Fort Island Formation ·y_f 
is their mos~ appropriate strat igraphic desi g na t i ono 

Except for trail s an4 burrows , the format~on is unfo ssil -
f 

k t 
iferous/ c however its age in Hornad ay Canyon is ind ic a te d by 

these cond i tio ns : it rests unconfo r mably on r ock s that Wan-

. t 
less et al, (1968 , p. 66) sugges t were rnf''d ly deformed as re--

cently as 605 m.y.; and it is c onformably ov erlain by r o cks 

tentatively assi gned t o the Mount Cap Forma tion, fro m which 

Lower and Middle Ca mbr ian fos sils have been co l lect ed in the 

Mackenzie and Franklin Mountains (Cook anj Ai tken , in press)o 



Accordingly , the Old Fort Isl and Foroation is tentatively c on -

fl 
sidered Lower Ca mbrian in the rr.ap -are a1 ~ Jiowever the unit is a 

disconne cted, ~rans[ressive, ba sa l elastic deposit , and its a [ e 

li kely differs from place to pla ce along the margin of the Can-

adian Shield . 

Mounj:. _Cap Format ion: C cp (Williams , 1923) 

Maroon and green shale, wi t h thick-bedded, glauconitic 

sandstone ( Fig. 5) and thin beds of orang e dolomite, are in 

map~able c 1ntinuity wi th rocks t hat Co ok and A1tken (1969 ) 

tentat i vely correlated with the Mount Cap For ma ti0n. The 

for mation conforrnably overlies t he Old Fort Is la nd Formation 

and is conformably overlain by t he Saline Riber Formation. 

An isolated outcrop of glauconi t ic sandstone on the eastern 

flank of the Coppermine Arch, near th e headwat e rs of Roscoe 

River, is tentatively assi5ned t o the for ma tion. 

z c.' :, 
The Mount Cap Formation i s. about =:t,-_o feet thick at La 

Ronciere Falls ( Macqueen , pers. corr.m., 1969) where the thick 

< sandstone beds form the lip of the falls (Fig. J). Cook 

and Ait ken (1969) report that t he unit is about 230 feet thick 

in the aoutheastern part of Erl y Lake map-areao 

Fossils were not collected fro m the ~cunt Cap For~ation 

in Brock rtiver map -are a. Middle Ca mb rian taxa were reported 

( Hurr.e , 1954, pp. 10-11) at the type local ity ( Mo unt Cap in 

the Fra nklin ~ountains ) and r ecent collect\ ons from Mount 
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the falls is about 70 feat. Resistant beds in 
the Mount Cap ForTation (Ccp) form tha lip of 

/l \ 
l/ 

the falls an~ lawer walls of the canyon; Saline 
RivEJr I<"'or:nat,ion (CB) e.n::'! the ' cycl:J,c unit' (COr,) 
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Clark, also in the Franklin r.1ountains , are l ate Ea rly Cambrian 

(W. H. Fritz, G. s. ·c. Paleontology Secti on Report C-19-1969- WHF ). 

Sa line River Formation : Cs (Wi l liams , 1923) ----- -·------- - --------- -- -- . ---- - .-

The Sal i ne Ri ver Formation conformab ly overlies the Mount 

Cap For mation in exposu r es a long the upstream pa rt of Horna -

day Canyon . At La Ronciere Fa l ls, where it i s a recessive unit 

about 120 f eet th i ck ( Macqueen, pers. co mm., 1969), the for m-

ation cons ists of maroon , g r een , and buff shale , and gypsif-

e 
,trous, v ery thin-bedded dolomi te . Dessication po lygo ns, salt 

ca~ts, and ripple marks ate co mmon on many b edding surfaces. 

Fo s s ils c ol l ec t ed n ea r t he type loca l i ty in the Franklin 

Mountains were referred to the Midd le Ca mbr i an (Hurne , 1951~ , 

p. 11). Collecti ons fro m Saline Ri v e r strata in the Ma ckenzie 

{ Ttj- -z-) 
Mountain s ~ were t entatively ass i~ned to the G los~~leu~a_Zone 

of the Mid d le Ca mb rian (W. H. F ritz, G. s. c. Paleontology . 

Section Report C-19-1969 - WHF ). 

'p /f{;) . ,, 
/ I 

! , .... ~, 

'Ronn in5 Group ' / ( Hu me and Link, 1945; Be ll, 1 959 ; 
Macqueen, 1970) 

Macqueen (1970 ) used th e te r m ' Ronninf Group' in a re-

connaissance sen~e t o include fou r distinct, widespread, 



Lower Paleozoic, s h/J-~r carb onate units in the plains east of 

the ~ower Mackenzie River. From the base these are the in
,;{,. 

' [7 
formalli 'cyclic', ~'rhythmic', and 'cherty' units, and/the 

overlying Mount Kindle Formation. The 'cyclic', 'rhythmic', 

and 'cherty' units are present in the map-area, although the 

'cycliduni t,4/ is very thin; the Mount Kindle Formation is 

absent, pre s u mably b e cause of e rosion associated with a sub-

Devonian unconformity. 

Sparse paleontologic evidenc e from 'Ronning ' strata in 

~ 
the area of Operati on Norman (Mac queen, 1970) ind ica t 5

1
that the 

lower part of the 'rhythmic u nit' is Upper Cambrian (possibly 

at least part of the 'che rty unit' is Lowe r Ordovician. With 

. this control the following possibilities exist: the Middle 

Cambrian - Uppe r Cambrian bounda ry is n ear the top of the 

Saline River For mation or in the lower part of the cyclic unit'; 

and the Ca mbria n - Ordovician bounda ry is near the top of the 

'rhythmic unit' or ne a r the base of the 'cherty unit'. 

The 'cyclic unit' {Cor1 ) 6f the ~Ronnip~ Group' is in 

gradational conta ct with the unde rlying Saline River Form~ 

/~ 

ation along Hornaday Canyon. The b ase of the 'cyclic' 

unit' is marked by t h e appenrance of distinctive, pale yellowish-



ora n3 e weathe rin~ d o l omite, with a lte rna ti on s of finely l aD-

inated beds, oolitic beds, fl at-p ebble cong lomerate (intra-

clast) beds, stromatolitic bed s , and thin beds of dolomitic 

shaleo Accodding to Macque e n (perso comm., 1969) this succession 

is 63 feet thick_ at La Ronciere Falls.( hi, ~· 
1-~-· . lc 

A sequence of pale browni s h grey, fine- to medium-crysta-

lline dolo mite, interb edded with p a le greyish-orange, fine-

cr~stalline dolomite, gradationa lly overlies the 'cyclic unit' 

and is assi g ned to Ma cqueen's in for mal 'rhythmic unit' (COr2a) 

of the 'Ronning Group 1
0 A subtle banded appearance is locally 

imparted by the alt e rnating colo rs · of the bedso Unit COr2a . 

has poor to fair pin-point vuggy and int e rcrysta lline porosity. 

The base of the 'rhythmic unit' is marked by the absence of 

shale be d s and parting s that a re characteristic of the under-

SCJ" 
lying sequence 0 At Hornaday Canyon the unit is about·,; .::; feet 

thicko 

4oa 
About ~ feet of l ight- to me d i u m-grey, 

and buff, t h ick-b edded, fine- to pred o mina ntly medium- and 

coarse-crys ta lline dolo mite (COr 2b) confor ffiacly overlies the 

'rhythmic unit'. Th i s success ion is distinEuished by drusy 

quartz that lines vu g s, by bed s of light grey and white che rt, 

and by abunda nt stro mat olites r ep l a c ed by grey and white chert, 

pro mpting Ma cqu e en's (1970) informa l d e sig nati on as the 1 cherty 

~;7/. 
unit 1

• The re a r e zo nes~ poor to fa:ir vu g Gy p o ro s ity and 

so me beds h o v e poor to fair in t c rc r ys t <l l l i ne po r osi tyo Un i t 

GOr 2 b u nde r U e!': : ~.uch o f !-h r ~on f lat 98. U a n ~ is l oc a lly expo se d 



in the extensively drift- covered region in tn e southeastern 

/,£_ 

I p 

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 (H ume and Link, 1945; 
Bassett, _ _.1961_;_ Tassonyi, 1969) 

Thick-be dded 'Ronning ' dolo mites are disconformably over-

lain near the mouth of Hornaday Canyon by a variety of carbon-

ate and ela sti c strata that are assigned to the Bear Rock 

Formation. Local relief on the disconfor~ity i s as great as 

150 fe e t (F ig . 6), where thin-bedded dolomite, limest one, and 

light green and maroon shale, with some grey chert pebbles at 

the b ase , occupy depressions in the disconform1ty and are draped 

over knobs of nearly horizontal 'Renning strata . The effect of 

this draping is to develop random folds in the Bear Rock Form-

ation that are not expressed i n th e underlying rocks. Relief 

on the disconformity appare ntly decreases westwardf: alo ~ ~ 

Horton River, in aqja c ent Si ~pson Lake map-area (Balkwil l and 

Yorath, 1970)· local relief is generally l ess t han 50 feet. 

Most of the Bear Ro ck sequence in Hornaday ~anyon is 

buff and grey, ca lcareous and gyps ifefous, fine-crystalline 
/ 

~1 0 . 

doiomite ,t hat is not brecciated in contrast to nei~hbouring 

regions (Balk~ill anj Yorath , op . cit.; Cook and Aitken , 1969), 
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owins to the insifnificance o f readi ly soluble evaporites 

in the sequ ence 0 The rocks have poor to fair 1nte rcry sta l l ine 

pososityo 

Fraser (1 960 ) colle cted Middle Devonian fossils from 

the Be~r Rock Forma tion in Hornaday Canyon. This is consist-

ent with age determinations o f the uppe r part of the for~ation 

elsewhere in the lower Mackenzi e River r eg ion (Cook and Ait-

ken, in press; Norris, 1968 , p. 22). The a ge o~ the basal 

beds is un certain; in the Mackenz ie Valley the Bea r Rock 

-t 
Fonrnation is par;_,_ljy Lowe r Devon ian and may loVdlly be as old 

as Upper Si~urian (Tassonyi, 1969 0~ 

Cretaceou s 

-----Pr in c i p £ l exposures of Cretaceous r o cks in Brock River 
~-/ -?-

map-area are scattered along t he downstream parts of Hornaday 

and Brock Rivers, along the western part of tho Darnley Bay 

Coastlands , a n d along the unnamed stream i mmediate ly west of 

Bucha nan River. Cretaceous st rata are believed to extend 

westwa r d toward Anderson Plain bu t exposures are few an d poor, 
/'' { --. ( ; o 

~wing to t he extensive cover of g l acial d rift 0 

L_f 

Four i nformal Cretaceous lithostrati[raphi c units have 

been mapp ed in the northernmost pa rts of the n orthern Interior 

f! /i. ,{ cl/Ins 
Plains ( Y)rath~., 1969); of t~ese, t he lowe r two units 



>/c. 

f/ 
('Silty zone' and 1Bentonitic zone') were mapped in the Brock 

'----~- · 

River areao 

1Si.lty zone' 

Proterozoic and Paleozoic rocks are overlain wit h pronounced 

unconformi ty by poorly to moderately wel l indurated elastic rocks 

assigned to the Lower Cretaceous 'Sil ty zone'o Along Hornaday and 

~-'°._,zd 
Brock Rivers the 'Silty zone' is d ivi sable into two 1nforrnal units: 

a lower, non-marine sandstone and coal d ivisi on , and an upper silt-

stone and mudstone division; the comb ined thickness is about 400 

feet. The lower division is b es t exposed in Rum..rny Creek and George 

Creek valleys where it c onsists of light grey and buff, fine- to 

very coarse-t;:ra i ned , porous and friabl e qua rtz. sa'.ld stones with 

prominent planar cross beds, thin coal seams in it s lower part, and 

large (one- to three-feet in diamete r) orange weathering, cal-

careou s conc reti ons. Alons Hornaday Ri ve r, about four miles fro m 

the junction with George Creek, the low- g rade lignites and sand-

stones form rece ssive slopes above r esistant Paleozoic carbonates 

(Fi g . 6). Here the lignites have burned and are red o 
fl f 

Along the dO\ff1stre>am parts of Hornaday and Bro ck Rivers the 

lowe r sandstone and coal di v ision grades upward to the uppe r silt-

stone and mudstone d ivision. The latter is composed of dark grey, 

concret ionary muds tones and interbedded gre y brown siltstonesc 

Coquinas containing very poorly preserved pelecypods and gastropods 

occur in the lo~er 80 feet of the unit o n Brock River 0 

Two isolated occurcnces of t ho lowe r sandstone and coa l 



divis ion are preserved in small grabens along Hornaday River near 

the southern boundary of the map-area. Exposures north of Brock 

River are poor, howev e r all of the Cre taceous r J c k s in this area 

appear to belong to t h e lower sanj stone and coal d ivision 0 

• 

Rocks with litholog ies typic3 l of the lower d ivision of the 

'Silty zone' occur in the vicinity o f Buchanan River, on the ea st 

side of Bro ck Peninsula. The seqe nce at Buchanan River is about 

200 f Ee t thick and unconformably overlies Prot Eroz J ic dolomites 

(unit P5). 

'Bentonitic zone' 

A thin venee r of strata assi gned to the 'Benton i tic zono 1 

conformably ov er l ies . the 'Silty zone ' along Hornada y River and its 

tributarie s Fir s t and Seco nd Creeks. In adjacent map-areas (97B 

and 97c; see Yo rath and othe rs, 1969 ) the ' nentonitic zone' con-

c 
sists of a basal } one-in-cone bed ove rlain by uniform black, 

plssti c and concretiona ry shales . In the Brock Rive r area only 

t he lowermost f ew feet are e xpo sed and the se includ e the well 

defined cone-in-cone layer. A max imum thickne s s o f about 300 feet 

is est £mated for this unit in the map-are a. 

Aee a s sign ments of Cretaceous strata are ~entative, pending 

co mpletion of mi cropaleont o l ogi c a l stud ies. Th e units are tent-

a~ively correlated with forma tions of similar litho log y and strati-

graphic pos it ion on Banks Island ( Yorath an~ othe r s , 1969 ). The 

l ower sandstone 3nd coal division of the ' Si lt y zone ' oppears to 



to be the lithologic equiv9- lent of the Isachsen For;nation (Lower 

Cretaceous: pre-Albian) as described by Thorsteinsson and Tozer 

(1962). The upper siltstone and mudetone division is probably -

correlative with the loHer memb e r of the Christopher Formation, 

which has yielded diagnostic Early to Middle Albian faunas. The 

upp e r member of the Christopher Formation has b~en dated ·as Middle 

to Late Albian ( Thorsteinsson and Toze r-, 19620> .. and is ihithologi-

cally similar to the_ 'Bentonitic zone 1
• Cha mne y (pe rsonal co~rnuni-

cation, 1969) hRs identified Mid j l e Albian g lo ~ospirellid 

foraminifera from the upper beds of the 1Bentonitic zone 1 in the 

Anderson River areao A few i !Ilma ture and fragmental ammonites were 

collected from the 'Bentonitic zone' on Horton River, west of the 

map-areao Jelet zk y (GSC Paleontology Report Noo Km-3-1969) tentatively 

r 
sugges~that they represent the l ate Lower or early Middle Albian 

Arcth?J2Jj.t~ or Beudanticeras affine zone, but was unable to 

provide positive identifications due to the paucity, i~rnaturity 

and fragmental nature of the specimins collected 0 fl..~ 



guaternary 

Thick, topo e; raphically prom inent mo raines anc1 related 

glacial deposits (Qrn) are main l y within the Me lville Hills 

Morainic Bel~ (Fig. 1). The de posits are mostly coarse- to 
/ '1 , .i. L , ?/ 

very coarse-grained, light grey to buff quartz s a nd, which 

appears to have b een large ly d erived from the poorly indurated 

qu~rtz sandstones of the lower sa ndstone and coal division of . 

, 1-- l/ 

i (i?'. 
•, __ / 

the Cretaceous 'Silty zo ne '. Thi ckness of the mor~ines 

~variable; in so me place s the deposits are at least 

several hund re d feet thick. 

(~A!) 
Recent alluviurnY consist ing of unconsolida ted gravel, 

s a nd, and silt, loc a lly mantles the narrow floo dp lains of 
~ 

(_~ (,, ' 

major st:-eams . Laree , loba te fa n de 1 ta~_91)-S--i-st-tn-5 of silt 
---

and ~ine~grai ned s a nd/ are presently bein5 constructed at 

the mouths of Brock and Hornaday Rivers. 



STRUCTURAL GEOLOGY 

Coppermine Arch, which do minates the stru cture of the 

map-area (Fig . 2), is a northwes terly trend ing cratonic sal-

. - {!,? 
ient of Prote rozo i c sedimenta.ry rocks;/wi tn mi nor intrus i on/'~ 

unconfor mably flanked on the eas t a!ld west by easterly and 

westerly dipping ho moclines of Lowe r and Mi ddle Paleozoi~/ ~nd 

Cretac eous strata. The arch i s asymmetri cal, with a steeper 

southwest limb; the app roximate axis is :narked by outcrops of 

unit P1 of the Shaler Group ne a r the upstream portal of Brokk 

Canyon. So uthwestward asy mme try of structures within the 

arch (i ncluding folds and reverse f au lts) were noted in ad-

jacent Erly Lake map - area (Cook and Aitken, 1969 ). 

Several epeirogen ic events in the Coppermine Arch and en-

virons are recor~d by: (1) intra-Prote rozo ic unconformities 

betwe e n units P1 and P2, and betwee n units P4 and P5 ; ( 2) wide -
- ....... r , 

,; r:~ 

spread Late Prot erozo i c (about 700 rn .y. or slifhtly old er ) 

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

fih.( l c,r-//.; J £ 

angular un conformi ty ( Wanless~·/ 1968 , p . 66 , sug3est 

'(jJ . 
mild defor rr.a tion about 605 ~ .y11 ); (4-) pre-Devonian channellin g 

of 1 Ronnins Gro~p ' carbo~qte r ocks ; (5) a r egional ur.confor~jty 

b "'n ~ <>th r O'""r "'r"'t"'C "' " '" r ock " · a.,.,d ( 6) "'-· ~' ..... ·lted Lu· · .... 'r:ir ~ ,,.,_ '"'~·"' .. n.0." ' :c_ c.; 7 ~- .._, '• - , '-' c.; C• v ) -..< ~ J .! ' - - . - - C.: - - - ..; -

---. 
l 
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rocks and a hi a tus between these strata and Ple is tocene 

gla cial depositso 

Where the stratigraphic reco rd permits observation, 

these (and additional) ind icators of epeirogenesis are wije-
1 ~~ t'/...f. 
L3' 

spread in the lowerf1a_ckenzie Riv~r r~giono Thus the importance 

of the Coppermine Arch as a singular tectonic feature is not 
- - ~'71 - -

readily apparent; however, two lo ca l considerations suggest 

that there were phases when the ~rch was a discretsly positive 

structure: (1) local erosiohal re lief in sub-Bear Rock carbon- · 

ates (' Ronning Group ' ) is much more pronounced on the flanks 

of the arch than elsenhere in thG region, suggesting~ Early 

J;>~' ~ 
Pa le ozoi c ( Caledonian) e'r nt ; in this way the arch ma y have 

served as the northeastern biliundary of the shallow Devonian 

basin that gave rise to the extensive Bear Rock evaporites; 

and (2) coarse q ua rtz sandstones and conglomerates, probably 

fluvial in orig in, in Simpson Lake map - area (Balkwill and 
--:-'\ 

( 2:/ 
Yorath, 1970, p . 5) appsar to have bes n generated in t~e region 

of the Coppc rmine Arch during the Early Cretaceous (probably pre-

Albian). 

The relat ionships between the Coppa r mi ne Arch a '.'ld structures 

involving ~1mi lar Proterozoic rock s on Banks and Victoria 

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

ent; 90-mile wide Amun~sen Gulf separa t es the r egi ons. 



Dikes and siEnificant fau lts co~sistently strike north-

westerly, para ~ lel to the appro x i ~a te axis of the arch; this 

is p a rallel to the dbminant trend of these features in other 

p ar ts of th e structure (Cook and Aitken, 1969). Most of the 

faults appear to be high-angle normal faults that were generated 

in response to broad crustal arching, althouEh interpretation 

is sometimes difficult because of extensive drift cover, wide-

spread felsenrneer, and low local relief. 

The gentle, westwa~d-dippi n3 ho mocline on the western 

fla nk of the Coppermine Arch has been called the Horton Plain 

tth tl l//..trt. 
structural province (Y orath ~' 1969). Lower Paleozoic 

elastic and carbonate rocks, a nd poorly indurated Cretaceous 

strata are little deformed; r and om small folds in Bear Rock 

For rr:ation, with a:nplitudes of a few tens of feet, are supra-

tenuous on irregularities in t he underlying 1 Ronning 1 paleo-

surfaceo 

The westernmost par t of the Woll=i.ston Structural Ba sin 

is contiguous with th e eastern flan~ of the Copperrnine Arch; 

--...2..f 
at the bo~ndaryJthe Paleozoic rock s dip eastward as a rather 

\__ ___ - . , 

uniform ho mocline. 

Nearly vertical systematic joirnts are very well developed 

in brittle rocks throue hout the Copp e rrnine Arch, Horton Plain, 

and westernmost Wolla 5ton Basin. Predominant joints strike 

northwe s t erly and north-



• 

east er ly. The abrupt angularity of the cour ses of ma ny 

streams and parts of the coastline (as at Halcro Point) is 

largely t he result of erosion a long rn~s ter joints; rockfall, 

facil/itated by joints, has deve~~·~ped~ spectacular go r ges (Fig . 4). 

A probabl e Proterozoic subsurface structure of great 
---" 
' 'L. (? 

significance, but as yet unde t e rmined relationships, is indi-

cated by a spectacular gravity high, rising about 130 rngal 

above the regional field near the mout h of Hornaday River 

( F'igo 2). According to Hornal et a l. ( 1970, p. 10): 

A good fit to the ano ma ly wa s obvained from a mode l shaped 
lik e an inverted cone of gabbro ic co mpositi on (1../'l~_..._ 3o0 
g/c m3) which int ruded Precambrian r ock s of density 2o7 
g/c m3 and which approached wi thin 3 miles of the surface. 

The fe a ture ma y be compa rable i n genesis and age to layered 

ultrabasic intru si ons, including the Muskox Complex (S mith, 

1962l which are known in Prot e r ozo i c rocks in othe r parts of 
) 

the nor ~ hwest Di str ict of Macke nzie (Hornal, 1969). 

ECONOMI C GEO LOGY 

No metallic sulphides , ot h e r than pyrite or marcasi te, 

. t 
were found in the rocksj,powev e r the Proterozoic roc~s were 

not investiga ted in deta il and ths possibilities of minera l-

ization, parti cularly along fa u lts and intrusive contac t s , 



should not be discountedo 

Prospects for significant accumulations of hydroca rbons 

in the Phanero 7 oic rocks appear to be poor o Some of the 

rock units have sufficient ~orosity and permeability to serve 

as potential hydrocarbon reservoi rs, however permeability 

µ; 
'-

barViers or structura l ano~alies would be required for favor-

able reservoir conditions: where they arE prese ~ t, Cretaceous 

'Silty zone ' strata are generally at the surfa ce and the unit 

can be disregarded as a possib le reservoir in the map-area; 

Paleozoic rocks (including poro us 4ones in the Bear Rock Form-

ation, 'Ronnine; Group', and Old Fort Island Formation) dip 

westwa rd in a gentle homocline that may have permitted up-

dip migration and esca pe of hydro carbons . Supratenuous folds 

developed in Bear Rock beds ~ay provide local, small structural 

trapso 

The thin coal seams of the lower sandstone and coal div-

ision of the 'Silty zone' have bee n used as a source of fuel 

by trappers and the mission z::J'" a t Paulatuk, but the deposits 

are not extensiveo 
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