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DESCRIPTIVE NOTES FOR RELIANCE MAP, NORTH1~~ST TERRITORIES 

PHYSICAL FEATURES 

The main body of Great Sla ve Lake crosses the boundary between the 

Canadian Shield and the bordering ar ea of Palaeozoic rocks, and the east 

arm of the lake extends at right angles to the contact for 175 miles into 

the Precambrian formations. The basin of the arm owes its existence to 

deep erosion of a belt of mixed hard and soft rocks that is bordered on 

three sides by uniformly mor e r esistant formations, mainly granitic. 

Within the map-area, which covers the eastern end of the east arm, the 

general level of bordering l ands and of peninsulas in the lake is 000 to 

11 000 f eet above the lake. The granitic uplands bordering tho lake basin 

present a monotonous successi~n of low rocky hills e..nd ridges, vnth local 

r elief r ar ely exceeding 250 feet. The upland south of the lake ris es 

abruptly along an e scarpment 700 to 800 fe et above the lake, whereas 

north ~f the lake rocky slopes rise gradually to plateau level at 1 to 

4 miles inland. Rivers entering the lake basin follow either poorly defined 

valleys or deep gorges, and are unnavigable for 2 to 12 miles inland. ~he 

monotonous aspect of the bordering uplands contrasts sharply with the 

picturesque and rugged top,graphy within the lake ba sin, wher e high cliffs 

of diabas e and limestone ris e nearly vertically from the water's edge and 

steep slopes of shale are protected by cuppings of harder formations. 

Structure of the underlying rocks is especially well r eflected in the form 

of large peninsulas in the lake basin, wher0 gentle south slopes follow 

the dip of formations and steep north slopes form a series of cuestas on 

the outcropping edges of alternate l ayers ~f hard and soft strcta . To the 

south, Nonacho Lake also owe s its existence to erosion of a belt of soft 

rocks bordered by more r esistant formations. 

Glacial boulders are wido1y scatter ed over much of the map-area, but 

thick morainal deposits are rar ely seen except in the eastern third of the 

map-urea whore the bedrock is thickly drift covered. Bouldery hills, 50 

to 100 f0et high and composed of unsorted, angular, granitic and gne is s ~ c 



boulders and coarse gravel, occupy much of the country to the south of 

Artillery Lake; they range from irregular ridges and knobs to olongated 

drumlins whose long axes trend slightly south of west, parallel with the 

direction of glaciation. Eskers composed of coarse sand and coarse gravel 

form ridges up to 40 feet high that can be traced for miles. Along 

Lockhart and Snowdrift Rivers there are almost continuous sand plains 

averaging 1 mile to 2 miles in width. 

The countJ"Y from Artillery Lake south to Snowdrift River is barren of 

tr ee s exoept for a fEJW, small, widely scattered stands of scrub trees 

from 1 foot to 6 feet high. Elsewher e tho country is thinly timbered with 

sprue~, birch, pine , and tamarack. Within the basins of the larger lakes 

and on south facing slopes trees are up to 18 inches in diameter, whereas 

on the more exposed upland areas they se ldom exceed 6 inches. 

The lakes and streams abound in fish, Northern pike, suckers, and, 

in the l ar ger l ake s, trout and whitefish, ar e the most cormnon varieties. 

The fur-bearing animals of the district include the otter, beaver, lynx, 

volverine, mink, fox, and martin~ Black bears and wolve s are plentiful 

With the exception of moose , game is scarce in the summer. Great numbers 

of caribou from the barren lands to tho north and east spend the winter 

within the area., 

GENERAL GEOLOGY 

Tvro major unconformitie s are o~sily r ecognized within the succeosion 

of Precarnbrian rocks in the map-ar ea, and the oe divide the formations 

naturally into three main groups, namely, those of the Yellowknife, Great 

Slave, and Et Then groups. In addition to these , and separated from them 

by granitic intrusions, is tho None.oho group of sedimentary rocks. Sur

ficial rocks of each group arc invaded by igneous intrusions, and those of 

the older two groups vrere steeply folded, were probably mountuin built, and 

wore deeply eroded to a nearly l evel plain befor e formations of th.e youngest 

group were deposited. 
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Yellowknife Group 

Yellowknife group(l,2) of sediment ary and volcanic rocks is the oldest 

r ecogniz ed. Hocks similar t o these we r e originally named the Point Le.ke-

1 Vfilson Islancl group by Stockwell and wer e divided on the basis of a marked 

1 
Stockwell, C.H.: Geel. Surv., Canada1 Map 377A, Eastern Portion of 

Great Slave Lake (west half) and Map 378A, Eastern Portion of Great Slave 

Lake ( east half), 1936 • 

difference in lithological character i nto the Point Lake pha se , l argely 

sedimentary gneiss and schist, and ba sic volcanic rocks, and the Wilson Island 

phase , consisting mainly of quartzite and schist, acidic volcanic rocks, 

conglomer at e , arkose, iron formation, and dolomite . On later maps, the 

Archaean volcanic and sedimentary rock s corresponding to the Point Lake 

pha se have been designated Yellowknife group, and this terminology is used 

on the present map. 'rhe rocks included in the Wilson Island pha.oo are not 

exposed within the Reliance map-area. The intermedi at e to basic volcanic 

rocks of the Yellowknife group(l) ar e green to pale pink, fine-grained dacites 

and qQartz basalts that have been r ecrystallized and a r e now composed of 

plagioclase f eldspar, fr esh gr een hornblende , biotite , and quartz. Volcanic 

structures ar e poorly preserved, but distorted pillows and amygdules are 

re cogni~able. The sedimentary rocks(2) consist of well-banded, feldspathic 

par a.gneiss, garnetiferous quartzite, and some knotted qua.rtz-biotite schist 

and hornfels. Bedding pla nes strike northeasterly and dip steeply, but 

r eliable top determinations could not be obta ined to indicat e the nature 

of the folds. 

'Older' Granitic Intrusions 

Granitic rocks(3) ar e widespread on uplands bordering Great SJave LDke 

and Nonacho Lake . Within the basin of Great Slave Lake they underlie only 

a f ew small ar eas, where they have been exposed along the axes of anticlines 

and near f aults. Tho granitic intrusions i nclude a wide variety of rocks. 

They e.re light grey to pink, of medium to co o.rs e grain, and a.r e composed 

of quartz, plagiocla se feldspar, microcline .• and bioti te, musco-v-i t e , chlor i te, 

or hornblende. Granodiorite, granite, and quartz monzonite are the most 



corrnnon types. So f ar a s kno~n, all the gr anitic rocks of the map-area are 

younger than the Xellowknife group, but may be of more than one age. 

In places, particularly near their contacts with sedimentary gneiss 

and schist, the granitic rocks contain inclusions of partly assimilated 

sedimentary material( 3b). 'rhe inclusions are elungated r emnants of para

gneiss or quartz-biotitc schist injected by stringers of granitic material, 

and cormnonly have the same attitude as beds of nearby arena of sedimentary 

gneiss and schist. 

Small bodies of muscovite gr o.nite and pegmatite(4) cut the 'older' 

granitic intrusions throughout the map-area, but only one of these, in 

the northwest corner, is large enough to map. 

Swarms of meta-gabbro and meta-diorite dykes, not shown on the map, 

but similar to thos e at Ye llowknife and Gordon Lake, cut the granitic 

intrusions and par agneiss north of the McDonald f ault, between Daisy and 

Acres Lakes and for 8 miles south of the south end of Artille ry Lake. 

Great Slave GrouE 

The Great Slave group of sodi1nontary and volcanic rocks wa.s deposited 

on an old erosion surface developed on gr anitic intrusions. For the most 

part it forms an easterly trending asymmetrical synclinorium 150 miles 

long, the eastern end of which lies within the present map-area and occupies 

almost the whole of the lake basin. The beds on the north limb commonly 

dip 5 to 10 degrees south, wher eas the strat a on the south limb are generally 

folded into a series of anticlines and synclines with limbs corrnnonly dipping 

from 30 to 70 degrees. The group is divided into a lower and an upper part. 

The lower part of the Great Slave group comprise s three formations, 

named, in ascending order, the Sosa.n, Ifahochella, and Pethei, a.nd these 

are best seen on the north limb of the synclinorium where the structure is 

simple. There the Soso.h forrne.tion (4) ( 1tl perhaps 3.1 000 feet thick, 

and consists of beds of sandstone and quartzite with partings of shale 

and with from 1 foot to 10 fe et of arkose and conglomerate at the base. 

Where observed, the basal members r est on granite and are composed 

largely of detrital material derived from the granite. The Kahochella 

formation( 5) consists of about 1, 000 f eet of shaly sediments, with le.mine,ted, 
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argillacoous limestone, j asper, and oolitic iron formation, and minor lava 

flows, tuff, volcanic breccia, and agglomerate . The Pethei fonnation(6) 

comprises about 1,500 f eet of limestone and dolomite characterized by 

algal structure s in some bods. On the south limb of the synclinorium, 

the Pethoi is generally missing, and rocks of the upper part of the Great 

Slave group appar ently r est on the Kahochella formation, suggesting that 

the two parts may be separ ated by an erosional unconformity. 

The upper part of tho Great Slave group occupies the central part of 

the synclinorium. In ascending order ar e the Stark formation(lo}. con

sisting of pos sibly l,000 f eet of chiefly interbedded, varicoloured dolomite, 

r ed shale, and limestone , i ncluding some layers that are much brecciated, 

and the Tochatwi formation(l~ comprising a thick assemblage of shol.y sed

iments and sandstone . h third member, the Pearson formation, is not exposed 

in the map-area , but occurs a f ew miles to the we st. 

Most of the elast ic strata of the Great Slavo group are red or brown, 

and many beds show ripple-marks, crossbedding, and mud-cracks. Concretiong 

occur locally in shale and argillite. The Gr eat Slave group resembles 

the limestone and associated strata on Belcher Islands in Hudson Bay, and 

may be of about the same ago as tho Animikie rocks of the Lake Superior 

region. 

Nonacho Group 

The Nonacho group of sedimentary rocks we.s deposited unconfonn.ably on 

the older group of granitic intrusions . It ie composed of conglomerate, 

slate , arlcose, quartzite, o.nd greywu.cke i ono type grades into nnother, ani 

beds an1 lenses of conglomerate e.nd slate occur interbedded with arkose end 

quartzite. In general, the conglonerate(7) is several hundred f eet thick 

nnd in places ha s a thickness of at least 21 000 fe et. It is oomposed almost 

entirely of pebbles of granite and al lied rocks~ and near the base consists 

of closely packed, angular, gr anite fragments from l foot to 2 feet in 

diam~ter in an arkosic matrix composed largely of sm~ll granite fragments. 



- 6 -

The slates and greywackes(8 ) are fine• to medium-grained, dark grey to 

black weathering rooks. The arkoses and quartzites(9) are buff, yellow, 

and light grey weathering r ocks of fine to medium grain. Crossbedding, 

grain gradation, ripple-marks, and mud-cracks are oommon. 

?he conglomerates, arkoses, and quartzites of the Nonacho group lie 

in a series of open, gently plunging folds exoept locally where folding 

may be closer, and beds in places nverturned. The dip of the beds on the 

limbs of the folds varies mainly from 45 to 60 degrees, but dips up to 

80 degrees e.re not uncommon. Folds within the slates and greywaokes, in 

contrast with the open folds within the arkose s and cµartzites, are closely 

compressed. 

The Nonacho sedimentary group may be correl ative with the lower part 

of the Groat Slave group of Great Slave Lake . Lithologically it r esembles 

the Sosan formation of the Great Slave group. 

'Younger' Intrusions 

All members of the Great Slave group are cut by dykes, sills, and 

stocks of dioritic and syenitic rocks(l2), which outcrop here and there 

along the more steeply folded south limb of the synclinorium. Granitic 

intrusions(l2a) cut the Nonacho sedimentar y rocks to the east of Nonaoho 

Lake , and near the contact have alter ed tho arkose and quartzite to a pink, 

gla ssy, quartzos e rock, and the slat es and greywackes to phyllites and 

micaceous schist. The 'younger' granite is so similar lithologicell.ly to 

the tolder 1 , Archaean granite that the two cannot be separat ed except 

where they ar e in actual contact with Proterozoic formations. For this 

r eason some areas of Proterozoic granite probably have been mapped as 

Archa.eo.m -

Et .. then Group 

The Et-then group of coarse , elastic sedimentary strata was deposited 

on an old erosion surface developed on Proterozoic intrusi•ns and older 

rocks. The Murky formation(l3) of conglomerate forms the base of the group 



and carries closely packed, round boulders of a great variety of rocks 

repres enting almost every member of the older groups. The conglomerate 

varies gr eatly in thickness up to, probably, several thousand f eet, and is 

loca lly missing . The overlying Preble formation does not occur in this 

map- ar ea, but is exposed in the adjoining Christie Bay· map-area1 to the 

l 
Brown, I.e.: Geol. Surv., Ca nada , Paper 50-21, 1950. 

west. The Et-then group may be correl ated with the Athabaska series of 

the Lake Athabasca r egion, and is probably of Keweenawan age. The con

glomer at e is nearly flat lying except in the vicinity of faults, where 

dips ar e up to 70 degrees. These f aults are of great magnitude, commonly 

strike northeasterly, and arc mostly confined to the souther~, more complexly 

folded part of the ba sin of Great Slave Lake . One of the~e , the McDonald 

f ault, crosses Reliance map-ar ea and the adjoining Christie Bay map-area . 

The f aults have displaced the Et-then group and all older rocks. 

Diabase 

Diabas e dyke s and sills(l4) cut the Et-then group as well as all older 

rocks and the l arge f aults. The sills are a s much a s 500 fe et or more 

thick and 95 mile s long, and occur in tho gently dipping rocks of the north 

part of the ba sin of Great Slave Lake . In the more complexly· folded rocks 

of the southern part of the be.sin, the di aba se characteristically takes 

the form of moderately dipping dyke s of irregular trend. Within the basin 

other dykes dip vertically, strike slightly we st of north, and out both 

gently dipping and complexly fold ed strat a and diabase sills as well as 

bordering granitic rocks. In the upland ar ea s 1 diabase dykes, commonly 

150 to 200 f eet wide , maintain constant widths and strikes for l•ng distances. 

Most of them trend north-westerly, but a f ew strike northeasterly, and all 

dip steeply to vertioally. Both dykes and sills show excellent columnar 

jointing, and the sills a nd moder at e l y dipping dykes form prominent topographic 

featur es. 
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ECONOMIC GEOLOGY 

Quartz veins are abundant in the sedimentary rocks of the Yellowknife 

group on the north shore of McLeod Bay. Chalcopyrite-calcite lenses have 

been prospected near Bigstone Point, and claims have been staked on Fair

child and Mc.ufelly Points, wher e ther e ar e numerous, smol l, chalcopyrite

carbonate stringers. 

Rocks of the Gr eat Slave group ar e cut by many, large, hematite-rich 

carbonat e veins, and there ar e l arge ar eas of rusty gossan. Similar gossan 

zones we r e noted in the parag;neiss near Daisy Lake , und a l arge , yellowish 

gossan, h~gh in gr aphite, occupies most of the long peninsula in this lake , 

Quartz ve ins ar e numerous in the sediment ar y rocks near Nona.cha Lake, 

particularly around the 'younger' granite body east of the l ake . Few of 

them contain sulphides, but those that do generally occur near contacts 

with this granite. The most common sulphides in the veins a.re pyrite, 

chalcopyrite , .and galena. 

Hydro-electric powe r could be developed in l arge quantities at Lockhart 

River . 






