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PREFACE 

Although much of the reconnaissance mapping in the Northwest Territories 
is now being done by large, helicopter-supported operations, some areas cannot 
reasonably be fitted into such a program. Until all such areas have been explored 
geologically, however, the economic potential of the region cannot properl y be 
assessed. One such area is the subject of this report. 

The reconnaissance has disclosed three distinct stratifo rm units, granitic 
rocks, and various basic intrusions, all involved in structures of considerable 
complex ity. Some iron-formation is present. 

J . M . H ARRI SON, 

Director, Geological Survey of Canada 

OTTAWA, September 6, 1962 
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SNOWBIRD LAKE MAP-AREA, 

DISTRICT OF MACKENZIE 

Abstract 

A reconnaissance geological survey between lat itude 60°00' to 61 °00' and 
longitude 102°00' to 104 °00' in the Churchill Province of the Ca nad ian Shield 
disclosed the ex istence of three lithological ly distinct units of stratiform 
rocks. The oldest of these, composed of intercalated greywacke, quartzite, 
a nd basic volcanic rocks, has been extensively metamorphosed, part icularly 
in the west half of the area, to form paragneiss and gneissic granite . 
Granitic rocks, some of which are magmat ic, va ry greatly in texture and 
compos ition a nd more than one age is probably represented. T he Hurwitz 
Group, confined to th e area about Kasba Lake, co nsists of quartzite, lime
stone, dolomite, argillite, dacite, and a ndes ite, and is probably you nger 
th an the above-mentioned rocks but nowh ere adjoins them. Some massive 
gra nite near K asba Lake m ay be younger than the Hurwitz Group. The 
youngest rock-unit-unmetamorphosed, fl a t-l ying conglomerate and quartzite
in the Snowbird Lake basin probably lies unconformably on all other rock 
types. 

Amphibolite, hornbl end ite, gabbro, pyroxenite, a nd a northosite, of more 
than one age, occur sporadica ll y throughout the map-area but none is known 
to be yo un ger than the Hurwitz Group. Basalt and diabase dykes post-date 
a ll but the younges t sed imen tary rocks. 

The dominant st ructural trend is to th e northeast but loca l deviations 
are common. In the south-central part of the area the oldest layered rocks 
form a large northeast-plunging syncline. T he Hurwitz Group rocks form 
an asym metrical syncline, with a vertical eas t lim b. Southwest of Snowbird 
Lake a southward-plunging anticline and syncline are the chief structural 
elements in gneissic rocks. A m ajor fault extends along the course of Strid ing 
River a nd the east side of Snowbird Lake where extensive myloniti zation 
is prevalent. The southeast side of the fa ult m ay have moved southwest. 
Small fa ults are numerous east of Snowbird Lake. 

Except for a few ba nds of iron-formation, no minera ls of eco nom ic 
importance a re known. 

Ren mu! 

Entre Jes parallel es 60° et 61 ° et Jes meridiens 102° a 104°, dans la 
province de Churchill du Boucli er canadien, une premiere etude geologique 
a reve le !'existence de trois unites lithologiquement distinctes de roches 
stratiformes. La plus anc ienne des tro is, composee de lits alte rna nts de 
grauwacke, de quartzite et de roches volcaniques basiques, a subi un 
metamorphisme etendu, surtout dans Ja moitie ouest de la reg ion etudiee, 
pour aboutir a du paragneiss et du granite gneissique. Les roches granitiques, 
dont certaines sont m agmat iq ues, sont de texture et de composi tion extremement 
variables, et elles representent probablement plusieurs ages . Le groupe 
Hurwi tz, reconnu seulement aux environs du lac Kasba, se compose de 
qu artzite, de calca ire, de dolomie, d 'a rgilite, de dacite et d'andesite. II est 

ix 
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probablement plus recent que les roches granit1ques, mais il n'es t null e pa rt 
en contact avec elles. !l se peut que le granite massif situe pres du lac 
K as ba soit en partie plus recent que le groupe Hurwitz. Dans le bassin du 
lac Snowbird . du con glomera t et de la quartzite non metamorphises et 
horizonta ux constitu ent !'unite la plus recente et reposent probablement en 
discord a nce sur tous Jes autres types de roch es. 

D ans toute Ja regio n, ii y a c;:a et la de J'a mphi bolite, de la ho rnblendite, 
du gabbro , de la pyroxenite et de l'a north os ite , datant de plus d'un age, 
mais on sait qu 'aucun e de ces roches n'est plus rccente que le groupe 
Hurwitz. Des dykes de basa lte et de dia base son t plus jeunes que toutes 
Jes roches, sa uf Jes roches sedime nta ires Jes plus recentes. 

Les structures s'orientent surtout vers le nord-est, ma is devient par 
cndroits de ce tte direction . D a ns le Centre-Sud de la region, Jes plus anciennes 
roches stra tifi ees form ent un grand synclin a l plongea nt vers le nord-es t. 
Les roches Hurwitz forment un synclin al asymetrique a fl anc es t vertica l. 
Au sud-ou es t du lac Snowbird , un anti clina l et un synclinal pl o ngeant ve rs 
le sud sont Jes principau x elements structuraux des roches gneiss iques . Une 
grande fai lle longe Ja riviere Stridin g et borde le co te est du lac Snowbird 
0[1 la plupart des roches sont largement mylonitisees. 11 se peut que Ja levre 
sud -est de Ja fa ille se soit deplacce vers le sucl-o uest. A !'est du lac, il y a 
nombre de petites fa ill es. 

Sauf quelques rubans ferriferes, on ne connalt pas de mineraux aya nt 
une valeur marchande. 

x 



INTRODUCTION 

Location and Accessibi lity 

Snowbird Lake map-a rea ex tends from latitudes 60 °00' to 6 l 0 00' and 
from longitudes 102 °00 ' to J 04 °00' in the District of Mackenzie, encompassing 
almost 4,700 squa re miles. It li es 200 miles east-northeas t of Uranium City, 
Saskatchewan, and 300 miles north west of Churchil l, Manitoba. C harter aircraft , 
provisions, and supplies are avai lable at both centres. A canoe route to Dubawnt 
and Baker Lakes from Stony R apids, Saskatchewan, 60 miles south wcst, passes 
through the north west part of the area via Whold aia Lake. Within the map-area, 
Kasba, Snowbird , and Wholdaia Lakes, provide access to much of the cou ntry. 
A few streams-such as Striding Rive r-and numerous close ly spaced lakes 
allow access to most parts with out undue hardship . 

The area is uninhabited except for a few trappers in wi nter. Break-up com
mences in early June, and float-equipped aircraft may be used locally about mid
Junc. The larges t lakes are com monl y partly ice covered until late July. Snow 
occurs in the late summer and freeze-up starts in ea rly October. 

Physiography 

The map-area is at the headwaters of three drainage areas; the east two
thirds lies in the Kazan River drainage system and most of the remainder is 
in the Dubawnt River sys tem . Both river systems drain into Hudson Bay. A 
small part of the map-area in the southwest is dra ined by Striding Ri ver, which 
forms part of the Mackenzie R iver system. The divides are low, and intermixing 
of the three drainages probably occurs during periods of hi gh water. None of 
the drainage is well developed and rapids are common on all streams. 

The land surface, which is about 1,200 feet above sea-level, is slightly 
rolling and of low relief. Where outcrops are common steep-s ided hill s occur, 
but in most places glacial debris has fill ed the valleys . Local rel ief is probably 
at its max imum surrounding Kasba Lake where a few hills rise to 210 feet 
above the lake level. Outcrops a re ra re in large parts of the a rea as glaci al and 
post-glacial deposits form an almost complete if not thick cover. This cover is 
pa rticularly ex tensive aro und Kasba L ake, where outcrops are especially scarce. 
In a few pJaces, notably in well -jointed rocks such as mass ive granite, large 
frost-heaved blocks form the only outcrops. Outcrops are common only in three 
areas: 12 miles west of Atzinging Lake, and along the north and east sides 
of Snowbird Lake. 

T he northeast third of the map-area is in the barrens where only scattered 
bl ack spruce and willow grow in sheltered places. The rest of the map-area is 
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S nowbird Lake M ap- a rea 

li ghtly forested with black spruce, tamarack, and rare white birch and jackpine. 
Sufficient timber is locally avail able for construction of small cabins and for 
firewood. 

Field Work 

The fi eld work was done between mid-June and mid-September in 1955. 
Pace and compass traverses were made on approximately 2-mile intervals 
except in drift-covered areas where traverses were selected so as to examine as 
much outcrop as possible. The examin at ion of airphotos aided in delimiting 
outcrops wi thin these drift-covered areas. Aeromagnetic maps, 1 inch to 1 mile, 
were used in the fi eld to aid in planning traverses. Airphotos were used extens ively 
for ground control of trave rses, planning, and interpretation. 

H . H . Bostock, G. Johnston, B. R awson, D . Loveridge, and M . P . Anderson 
rendered capable assistance in the field. Bostock and Johnston were responsible 
for independent mapp ing of a large part of the area. 

Previous Geological Work 

Previous geological work was done by J. B . Tyrrell in 1893 and 1894. On 
the first of these expeditions (Tyrrell, 1898) 1 he reported "Laurentian" granite
gneisses on the shores of Wholdaia Lake (then k nown as Daly Lake ) and at the 
headwate rs of Dubawnt River. The fo llowing year he entered the southeast part 
of Kasba Lake by a series of portages from Little Partridge River and proceeded 
northward along the lake to Kazan River, which he followed farther north. 
During this brief second journey through the area Tyrrell recognized the existence 
of rocks younger than the Laurentian gneisses bordering Kasba Lake and classi
fied then as Huronian. 

In 1954 the Geological Survey of Canada carried out an airborne mag
netometer survey of the map-area. An extreme positive magnetic anomaly (see 
p. 22) abo ut 6 miles east of Atzinging Lake was di sclosed (Map 2180, 1954). 
Sixteen aeromagnetic maps, 1 inch to 1 mile, have been issued covering the 
Snowbird Lake map-area. 

The adjoi ning map-areas were mapped by Lord ( 1953) on the east, Wri ght 
( 1957) on the north , Trembl ay ( 1960) on the south , and Taylor (1959) on 
the west. 

1Names and dates in parentheses are those of references cited in Bibliography. 
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GENERAL GEOLOGY 

The entire map-area lies within the Churchill Province of the Canadian 
Shield (G ill , 1949 ; Wilson, 1949) and all the known bedrock is of Precambrian 
age. 

The oldest rocks are sti ll recognizable interbedded sedimentary and volcanic 
rocks . These rocks, particularly the sediments, have been metamorphosed to 
various degrees so as to form rocks mapped as paragneiss and in part gneissic 
granite. In fact, most of the area is composed of rocks derived from the meta
morphism of the original sediments. 

Granitic rocks of both magmatic and metamorphic origin are common. They 
vary greatly in texture and composition , and probably represent more than one 
age. 

Table of Formations 

_A_g_e ___ 
1 

____ G_r_o_u_P ___ , Descripti o n 

Pea t, palterned gro und 

Pleistocene 

Precambria n 

Unconformity 

I Till , eskers, drumlinoid ridges, ribbed mino r mo ra ines, 
lake beac hes 

Unconformity 

Conglo mera te, qua rt zite 

Unconfo rmity(?) 

Basa lt, diabase 
!-------------------------~---~---

Intrusive contact , ______________________________ _ 
Hurw itz Group Quartzite, fe ldspathic quartzite, limestone, dolomite, 

argi lli te, dacite, a ndes ite 

Granite, gra nod io rit e, and a ll ied rocks; proba bly of 
mo re than o ne age 

Gneissic gra nite a nd gra nod ior ite, pegmatite 
Paragne iss: quartz-rich gne isses with var iab le a mounts 

of biotite, ho rnbl ende, fe ldspar, garnet , a nd pyroxene ; 
deri ved fro m the o lder rocks 

lnterbedded vo lca nic a nd sedimentary rocks: basa lt, tuff, 
greywacke, qua rtzite , iron-forma tio n 

Relations not known 1 

Amphibo lite, horn blendite ga bbro , quartz gabbro, 
pyroxenite, a no rthosile 

1 More than one age represented; none known lo be younger than the Hurwitz Group. 
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Snowbird L a ke Map-area 

Rocks of the Hurwitz Group, including quartzite, carbonates, and small 
amounts of vo!canic rock, possib ly unconformably over li e the older layered rocks . 
These rocks are relatively fresh when compared with the older sedimentary rocks, 
and are possibly younger than most of the granites . 

Gabbro, anorthos ite, and amphibo lite , probably of more than one age, arc 
widely di stributed throughout the map-area. Small , fresh diabase a nd basalt d ykes 
a re known to cut a ll pre- Hurwitz Group rocks and probably post-date that group 
a :so. A flat-ly ing cong:omcrate, in the Snowbird Lake Valley, is probably the 
youngest rock. 

P:cistocene glacial and post-glacia l deposits a rc widespread in extent and 
diverse in form. 

Se::l imentary and Volcanic Rocks (1 and 2) 

The sedimentary rocks ( l ) consist of grcywacke and q uartzite occurring 
chiefly southcast of Snowbird Lake. The greywackc is a fine-gra ined, dark grey 
rock, composed of subrounded to rounded gra ins of quartz and fe ldspar with 
smal l amounts of secondary hornb 'cndc, ch lo rite, and biotite. Most of the grcy
wacke shows a well-deve 'oped fine la mination but in a few outcrops the rock is 
massive. On :y rarely is graded bedding disccrnib!c. Grain size of the detritnl 
r.1'.P.erais ave rages 0. 1 mm, with a few gra ins up to 0.4 mm lo ng. Sceondnry minernls 
such as hornblende and biotite a rc mostl y the sa me size as the dctrital minernls 
but some <i re as la rge as l mm . Carbonate in the sedimentary rocks is probably 
secondary, as it is present in small a mounts, chiefl y as veinlets, and is most common 
in outcrops close to granite. 

T he quartzites are probably Jess extensive than the greywackes. They arc 
light to dark grey, fin e- to medium-grai ned rocks that loca ll y show crossbeddi ng 
and more rare ly graded bedding. O nl y rarely arc they mass ive. Small ve ins nncl 

PLATE I 

Steep ly d ipp ing, 
we ll -bedded quartzite (1) 
east of Snowbird lake. 



Genera l Geology 

pods of quartz occur in many outcrops along joints and bedding planes. Quartzite, 
composed of subrounded quartz with small amounts of feldspar, commonly grades 
into greywacke. Biotite is present almost everywhere and tiny ga rnet crystals are 
common. Grain size averages 0.1 mm with a few grains up to 0.3 mm long. 

A few beds of magnetite iron-formation are interlayered with quartzite and 
greywacke, none is more than 10 feet thick. All are low in iron content with the 
exception of a bed near Bourassa Lake represented solely by boulders. These 
boulders show much more magnetite than those elsewhere in the area (seep. 22) . 

The volcanic rocks (2) are chiefly exposed in the south-central part of the 
area and in the northeast corner. Although basalt forms most of these rocks , tuffs, 
laminated metavo '. canic rocks, and hornblende-feldspar gneiss are also present. 

Basalt flows range from 10 to 200 feet thick and average about 40 feet. 
In the area near Bourassa Lake, 3- to 6-foot beds of greywacke are interbedded 
with the flows , but comprise less than J 0 per cent of the rock. Most of the basalt 
is massive but some flows display poorly developed pillows ; others show scoriaccous 
tops and flow top breccias, with fragments up to 6 inches Jong. Only rarely arc 
the vesicules filled , and where they are quartz is the sole mineral. However this 
may be only a surface feature. Jn the Atzinging-Obre-Barr Lakes area basalt 
commonly intrudes the greywacke at a low ang'e to the bedding planes. Thus 
some of the basalt is intrusive and may be feeders to the flows, but whether the 
basalt is of more than one age is not known . As some of the dykes (9) in the 
north-central part cut the granite, they are undoubtedly younger than most of 
the basalt to the south. 

The basalt is fine grained, greenish black to greyish green, and consists of 
highly altered plagioclase, hornblende, and chlorite, with lesser amounts of epidotc, 
quartz, biotite, sphene, and magnetite. A few grains of identifiable plagiocl ase arc 
in the andesine range. 

PLATE II 

Volcanic bomb in luff (2), 
3 miles northeost 

of Bourassa Lake . 



Snowbird Lake Map-area 

Associated with the flow rocks are grey to grey-green tuffs. Near Bourassa 
Lake these rocks are well bedded , rare ly crossbedded , and contain a few volcanic 
bombs up to 7 inches long. As with the flow rocks, interbeds of sedimentary rocks 
are present. The dips of the tuft's are low near Bourassa Lake, whereas those of 
the other rocks in the area are much steeper, suggesting that the tuffs m ay be 
younger th an the fl ow rocks and unconformably overlie them. Howeve r, sufficient 
structural evidence is not ava il able to determi ne the re lationship. 

In the same area chlorite schi st is developed in the volcanic rocks . This 
schist is probably the result of local low-angle shears rather than of regional 
metamorphism. 

The tuffs a re composed of about equal parts of plagiocl ase and green horn
blende. The plagioclase is in the andesine-labradorite range and is chiefly cloudy 
and anhcdra l; the hornblende, in part subhedral , is largely altered to chlorite. 
Small amounts of sphene, biotite, magnetite, and pyrite are present. 

Throughout the volcanic rocks in the south-central part of the map-area, 
laminated metavo lcanic rocks show layers of hornblende and feldspar. Typically 
these are medium-grained with green and white to grey laminae ranging from 
one eighth to an inch thick. Locally aggregates of hornblende form knots up to 
2 inches in diameter along the lamination planes . Rare primary structures present 
are sco riaccous tops. Mineralogically the laminated rocks are similar to the flow 
rocks and tuffs. The plagioclase is altered to epidote and sericite, and the horn
blende to chlorite. A sma ll amount of brown biotite is developed among the 
chlorite grain s. Sphenc, quartz, and m agnetite occur as accessories. 

The lamination s in these rocks m ay have survived from a tuffaceous origin . 
However, simil ar rocks occurring in M anitoba, were considered by H arri son 
( 1949, p. 33) and McGlynn ( 1959, p. 14) to be metamorphosed fl ow rocks. 
The laminations are the result of regional metamorphi sm that induced a con
centration of crystallization centres of one mineral in particul ar layers to produce 
mineral banding. The presence of ra re sco ri aceo us tops suggests that these 
laminated rocks are also deri ved from flow rocks. 

R ocks m apped as hornblende-feldspar gneiss (2a), mineralogically similar 
to the volcanic rocks described above, form tabu lar bod ies in the gneisses in 
the northwest part of the area. The o nl y primary structures preserved are pillow
like structures in the ho rnblende-feldspar gnei ss on the southcast side of Wholdaia 
Lake. These structures suggest that the rocks were derived from lavas. However, 
elsewhere they may be metamorphosed sill s. Tn places the hornblende-feldspar 
gneiss grades into amphibolite and the di vision between these two rock types is 
arbitra rily set at 50 per cent ho rnblende. Small bodies of the latter rock commonly 
form boudins in the paragneiss. 

The ho rnblende-feldspa r gneiss is greenish black, fine to medi um grained, 
equigranular, and weakly gneiss ic. The ratio of pl agioclase and ho rnblende varies 
but in general is simil a r to th at of the volcanic rocks. Garnet, quartz, and 
magnetite arc present in small amounts. 
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Genera I Geo logy 

P aragn eiss and Gneissic Granite ( 4 and 5) 

With an increase in the intensity of metamorphism the sedimentary rocks 
were transformed into paragneiss ( 4) and gneissic gra nite ( 5 ) . The volcanic 
rocks (2) are pro bably represented within the gneiss ic terra in by hornblende
fcldspar gneiss (2a) and amphibolite (A ). In the western part of the area where 
there is a preponderance of gneiss of sedimentary origin volcanic rocks may have 
been Jess abundant. Metamorphism of the sedimentary rocks took pl ace by a 
reconstitution of ex isting minerals and by the add ition of soda and lesse r amoun ts 
of po tash. The additi on of soda is p ro bably the most important process. 

Paragneiss and gneiss ic granite underli e most of the northwest half of the 
map-area in about equ al propo rtions area ll y. In the same area small amounts of 
both rock types, too small to map sepa rately, are common throughout many of 
the other rock-units. Gneissic gra nite is present in small amounts within the 
area chiefl y underl ain by sedimentary and volcanic rocks near Bourassa L ake 
and fo rms most of the extreme northeast corner of the a rea. Much of the para
gnciss ( 4) consists of quartz- rich rocks with garnet, biotite, and hornblende the 
commonest minerals. T hese rocks can be traced into sedimentary rocks and 
were undoubtedly derived from them. The paragneiss is well banded, medium 
to coarse gra ined, medium to da rk grey, and crystalline. T he banding is probably 
a relict of the bedding in most places. An outcrop 7 miles west of Snowbi rd L ake 
has crossbedding prese rved although the rock is now a coa rse-gra ined bioti te
quartz gneiss. In most places the banding is highly contorted and prim ary 
structu res have been destroyed. 

Small bodies of granite up to a few feet thick a re present thro ughout the area 
shown as paragneiss. T hese occur in myri ad shapes and sizes. T he simplest fo rms 
are lit-par-lit injections, chiefly half an inch thick, or less, that follow the contorted 
banding of the gne iss. These individu al bands of gra nite a re commonl y joined by 
irregular dykes of grani te with serrated bounda ries which contrast with the smooth 
boundaries of the bodies th at parallel the gneissos ity. In other places irregul ar 
patches of granite within the gneiss show no confo rmity with the enclos ing rock. 

T he m inerals in the paragneiss alth ough high ly va ri able in amounts fro m 
place to place, show a consistency in type. Quartz, plagioclase, biotite, and 
hornblende are the commonest. Garnet is abu nda nt and smaller amounts of 
potash feldspar, muscovite, chlorite, epidote, magneti te, and hematite occur 
loca ll y. Pyroxene occurs sporadicaJJ y in the southwest pa rt of the area where the 
metamorphic grade is probably higher than elsewhere. Rusty streaks, caused by 
the weathering of small amounts of pyrite, are a comm on phenomenon. 

A common feature of the metamorphism is the development of fe ldspar in 
the paragneiss. Typica ll y a few small porphyrobl asts of fe ldspar fo rm along bedding 
planes and eventually the feldspar content increases and grains coalesce to for m 
a continuous streak of feldspa r. As the number of porphyroblasts and streaks 
increases in concentra ti on the rock becomes essenti a ll y fe ldspathized and as such 
includes most of the rock mapped as gneissic granite (5). R ocks showing the 
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Snowbi rd Lake Map-area 

J-.1....1. , lt.)::J-L-3 

PLATE Ill. Contorted gneissic gronite (5) with basic inclusions northwest of Snowbird La ke. 

incipient stages have been mapped as paragnciss . Another type of feldspathization 
occurs where fcldspar developmcnt is more dispersed so that grains of fcldspar 
replace part of the sediments and eventually bccome an essential part of the rock. 
Hence much of the paragnei ss is a biotite, or hornblende-feldspar-quartz, or quart
feldspar gneiss, and in part cssentially indistinguishable from gneissic granite. 

In many places, thesc gneissic granites (5) grade into paragnei ss and scdi
mentary rocks. At the northwcst end of Kasba Lake the feldspar content of the 
sedimentary rocks gradually increases until the rock becomes a medium-grained 
gneissic granodiorite in which the planes of foliation parallel the bedding of the 
sedimentary rocks. There red alkali feldspar occurs in granitoid bands up to 2 
fect thick parallel to the bedding, and in one place crossbcdding has survivcd the 
period of alkali introduction. The area of gneissic granite contains remnants of 
partly feld spathized quartzite and volcanic rocks that contain metacrysts of pink 
alkali fcldspar up to t inch long. 

The gne issic granites are highly varicgated in colour, texture , grain size, 
and minerai composition. Although primarily in shades of pink, some arc grcy, 
red, or white and in most places ail colours are prescnt within smaH areas. Rarely 
does one colour persist for very far cither along or across strike. The gneissic 
texture is chicfty the results of the alignmcnt of the mafic minerais, biotite or 
hornblende, but in places feldspa r and quartz occur as distinct laye rs. Feldspar 
augcn, sometimes as much as 2 inches long, is a common fcature of thesc rocks. 
Locally, particularly along the east side of Snowbird Lake and southwest of the 
lakc, mylonitization is prevalcnt. There too the rocks are darker ( chiefly dark 
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red) than e lsewhere , and Eerromagnesian minerals are finer gra ined. Finely dis
seminated hematite and magnetite a re common. Pe trogra phica ll y these rocks range 
from granite to quartz diorite but most a rc granodio rite. 

Pegmatite phases are present but these a rc narrow, short, and irregularly 
shaped. None is well defined , and tourmaline, biotite, and mu scovite arc the on ly 
non-essential minerals. 

Massive Granitic Rocks (6) 

Many of the granitic rocks, particularly in the easte rn third of the a rea, are 
texturally distinct from the gnciss ic gra nites in that they are predominantly massive. 
In places (indicated on the map by a foliation symbo l) some rocks within areas 
shown as massive gran ite a re foliated , chiefly as a result of biotite alignment. 
Similarly small plutons 1 of massive granite ::ire present throughout much of the 
area underlain by gneissic granite (5) and paragneiss ( 4). Lenses, dykes, and 
sills of massive gra nite, up to 2 feet thick, arc common in the gneiss ic gra nites 
northwcst of Kasba Lake. 

T he massive granites a rc chiefly pink, ra re ly grey , and range from fine to 
coarse grained. Loca lly they are porphyritic. Mincra logically these rocks are 
simil ar to the gneissic granites. Granodiorite is probab:y the most abundant rock 
type, but potash feldspar is more common in the massive rocks than in the gne isses, 
so that more of them fal l into the gra nite class . 

The massive granites of the Kasba Lake area are in the form of a batholith 
composed of three distinguishab~e rock types: a fine- to medi um-gra ined , grey 
to pink, foliated type ; a fine- to medium-grained, pink-red, m assive type; and a 
pink, coarse-grained porphyritic type. The fi rst type is confined to the west shore 
of Kasba Lake but extends from the south border of the area northward to the 
large peninsula west of Gothe Island. This rock is we ll joi nted with three sets of 
joints chiefly: strike north , dip vertical; strike east, dip vertical ; and horizontal. 
Locally a few orthoclase grains, up to one quarter of an inch, occur as augens. 
Pegmatitc dykes and veins, of at least two ages and up to 4 feet thick, are 
common locally. The foliated granite consists primarily of o rthoclase and quartz 
with small amounts of plagioclasc and microcline. Biotite occurs in most places. 
The quartz is commonly restricted to particular horizons and accordingly imparts 
a foliate quality to the rock. A well-defined contact of this foliated rock with the 
fine- to medium-grained massive granite is present on the large peninsula west of 
Gothe Island, but this contact provides no evidence as to the respective ages of 
the two components. However, some of the massive granite occurs in sill-like 
bodies, 6 inches to 2 feet thick, paralle l with the foliation , suggesting a possible 
younger age for the massive rock. 

The fine- to medium-grained massive gran ite is found chiefly on the east 
side of Kasba Lake. Lesser amounts occur with the foliated rock on the large 
peninsula west of Gothe Island. Prominent joint attitudes are N35 E, dip vertical , 

'The terms pluton , batholith, stock, si ll , and dyke are used in a descriptive sense only, with no 
genetic implications. 
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and N55 °W with steep dips both north and south . Thi s granite is composed of 
colourless qu artz, locally with blue cores, 55 per cent orthoclase, and 15 per cent 
sodi c plagioclase. Biotite, the commonest accesso ry, rarely exceeds 5 per cent. 
On the eas t side of Kasba Lake thi s rock contains only small amounts of plagioclase 
and common ly is slightly porphyritic with ra re t -inch orthoclase gra ins and a few 
qu artz grain s up to one eighth of an inch. On the west side of the la ke the rock is 
equigranul a r with more plagiocl ase and colou rl ess quartz. 

The porphyritic granite occurs only on the east side of Kasba L ake in 
the southernmos t outcrops. Joints are prominent and result in large bl ocks of 
loose rock. Common joint a ttitudes are: 30°E , dip 15 to 30°E; 30°E, dip 
vertical ; and N50 ° to 60°W, dip 65 °SW to verti cal. A few aplite dykes up 
to 8 inches thick strike eas t. The porphyritic granite is composed of about 15 
pe r cent blue qu artz, commonly with clear rims , 10 per cent brown biotitc, 
a small amount of pale cream plagioclase. Pink orthoclase phenocrysts, up to 
1 inch long, form the bulk of the rock. 

Lord (1953 , p. 7 ; unit 8) suggested that the po rphyritic granite may be 
yo unger th an the other gran ites, as evidenced by an imperfectly exposed contact 
so utheast of E nn adai L ake, cas t of the map-a rea. There, porphyritic granite 
poss ibly cuts ea rl y Proterozoic quartzite (the Hurwitz Group) , and therefore may 
be of late ea rly Proterozoic age. No corroborating evidence occurs in Snowbird 
Lake map-area, as the contact between the porphyriti c granite and the sed imentary 
rocks of the Hurwitz Group is not exposed . The onl y suggestion of thi s relation
ship is a few alkali feldspar veins in Hurwitz Group rocks on an island near 
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the outlet of Kasba L a ke. The occurrence of a few feldspar phenocrysts in the 
mass ive granite in close proximity to the coarse-grained porphyritic granite 
on the east side of Kasba Lake suggests a single age for these rocks. If Lord 's 
interpretation is correct, all the granite o n the east side of Kasba L ake and 
the m assive gra nite on the west side is yo unger th an the Hurwitz Group. The 
age of the fo li a ted rock with respect to the Hurwitz Group rema ins unknown. 
Stockwell (pers. corn. ) sa mpled a granite body south of E nnadai L ake (Lord , 
1953 ; unit 8) which h as been dated at 1,800 m.y. A similar age is suggested 
f'o r the rocks o n the east side of Kas ba Lake. The mass ive gra nite on the west 
is probably also of the same age . 

umerous gra nite stocks in the northwest two thirds of the map-a rea are 
chie fl y pink, but locally grey or mo re ra rely white. They a re fin e to medium 
grai ned, equigranul ar and m ass ive to gneiss ic. Bi otite o r ho rnblende or both 
arc the chief accessory minerals, with biotitc being the most common. Most 
stocks arc poorl y outlined d ue to the dea rth of outcrops. E lsewhere the granites 
grade into gra nite-gneiss. 

The granite stock west of Kakoot Lake is a poorly zoned pluton with 
a medium-gra ined, equigranul a r ma rgin and a porphyriti c centre. H ornblende 
is the onl y fcr ro magnes ian mineral in thi s pale pink body. The core of thi s 
pluton shows somewhat Jess qu artz th an the m arginal a reas and in places 
approaches a sycnitc in compos iti on. 

Hunvicz Group (7 and 8) 

In Snowbird L ake map-area rocks of the Hurwitz Group were fi rst examined 
by Tyrrell (1898 , p. 121 F) . At Kasba Lake he reco rded the presence of lime
sto ne and qu a rtzite, that he call ed Huronian , indicating th at he considered these 
rocks to be younger than the rocks that he ca ll ed L aurenti an. Lord ( 1953 ) 
recognized, b ut did not name, a m appable unit in the southern District of Keewatin 
cons isting of white quartzite and associated greywackc, conglomerate, impure 
quartzite, dolomi te, limestone, and sedimenta ry schi st. H e assigned these rocks 
to the earl y Proterozoic, as they a re simil ar to others lying unconformably on 
Arch aean rocks . They form part of the east shore of Kasba Lake in L o rd's 
map-area. Wright ( 1955, p. 6) named these rocks the Hurwitz Group when he 
traced them northwa rd in to central Keewatin . 

Scattered outcrops of qu artzite, feldspat hic qu artzite, limestone, dolomite, 
a rgillite, dacite, and andesitc border mu ch of Kasba L ake. T he qu artzite and 
fcldspa thic quartzite (8) are the most abundant on both the east and west sides 
of the lake. Numerous bo ulders of qu artzite are present on the east side of 
Kasba L ake east of Gothe Island , and south of the granite mass, a lthough no 
o utcrops are ex posed . Most of the southern h alf of Kasba Lake is probably 
unde rl ain by rocks of thi s unit. 

Quartzite is the m ost widespread rock type of thi s group. It is a fine- to 
medi um-grained , dark grey to li ght grey, ra rely white, rock which is thin bedded 
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PLATE V_ Low-dipping, we ll -bedded quartzite of the Hurwitz Group (8 ), o n the mainl~nd 2 mi les 
west of Kai Island. 

to massive. Biotitc is common in the thin -bedded rock bu t ra re in the m ass ive 
beds. Loca !Jy conglomerate containing quartz pebbles up to ha lf an in ch long 
is interbedded with the quartz ite. On the northeast side of Kasba Lake, north
cast of Simons Island , small amounts of limestone are inte rcalated with the 
q ua rtzite and in some pl aces the ca rbo nate has wea thered away leav ing elongate 
pockmarks o n the surface. Thin beds of da rk grey argillitc a re intc rl ayc rcd with 
the quartzite in a few outc rops. Elsewhere qua rtzite g rades into fe ldspa thic 
quartzite containing up to 20 pe r cent subrounded fe ldspa r grai ns. Quartz gra ins 
average 0. I mm , and are as mu ch as 0.8 mm lo ng. Garnet , pyrite , and inter
granular chlorite are common constituents. 

Inte rbedded with the qua rt7ite o:i Kai Island are minor amounts of li mestone 
an d dolomite. M os t o f these carbonate rocks in which bedding is poorly preserved 
a rc co ntorted and brecc ia ted with fragments up to 2 fee t in di ameter. Both the 
li mestone and dolomite a re tra ve rsed by irregul a r quartz veins which commonly 
project above wea thered surfaces. The limestone is a light to dark grey, fine
to m edium-gra ined, crystalline rock which is poorly bedded to mass ive. The 
dolomite is a fin e-gra ined, grey to white, mass ive rock characterized by reddi sh 
brown wea the red surfaces . Both c:i.rbonat'.!s contai n ap proxi mate ly J 5 per cent 
of rounded quartz grains ave raging 0.08 mm in di ameter, ra re grains of pl agioclase, 
and a few pyrite crystals , th at a rc probably of di age netic o ri gin. On the east side 
o f Kai I sland radiating crysta ls of tremolite a re common in limestone brecci a. 

On the mainland , west of White P a rtridge Island , medium grey, thin-bedded 
subgreywacke is the dominant rock type. C rossbedding and graded bedding occur 
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locally. White quartzite is interbedded with the subgreywackes and a few quartz 
lenses para llel the bedding in some areas. 

Numerous small faults strike N25 °E in an outcrop of thin-bedded micaceous 
quartzite on the small island nea r the outlet of Kasba L a ke. Associ a ted drag-folds 
indicate that the cast side moved north with respect to west. Veins of pink alka li 
fe ld spar and qu artz occur alo ng the fa ult planes, and epidote masses up to l 
inch thick occur as saddles in the cres ts and troughs of the drag-folds. 

On the northcast side of Kas ba L ake andcsite and dacite flows ( 7), about 
30 feet thick, a rc interca lated with the quartzite. Most flows have vesicular tops 
with vcsicules loca ll y ca lcite filled and up to J i inches Jong. The rock is ap hanitic 
but contains sca tte red tiny magnetite octahedra up to I mm in diameter. Most 
fl ows arc dark greeni sh grey although slightl y li ghter shades predo minate in the 
ves icul ar zones. Thin sectio ns show these rocks to consist of a fin e-grained, weakly 
fo li ated agg regate of chloritc, c linozoisite , cpidote, amphibole, quartz, and fe ldspar. 

On the mainland west of Kai Island sim il ar schi sto e and brecciated basic 
volca nic rocks arc interbedded with JeJdspathic biotitc qu artzite . T he re, tin y 
ca rbonate veinlets and irregul a r shaped, na rrow qu a rtz veins are characteristic. 
These are proba bl y associated with a shea r th at stri kes southeast across the 
peninsula on the north end of the outcrop a rea. 

Jn Snowbird Lake map-a rea the only visible contact involving Hurwitz Group 
rocks is a fault. The volcanic rocks (7) interbedded with qu artzites on th e north
east and southwes t side of Kasba L ake could be Archaean and if so the quartzites 
in those a reas a rc Archaean a lso. However, both L o rd (1953 , p. 3) and Wright 
( 1955, p. 6) stated that grecnstones show severa l relationships to the Hurwitz 
Group, in tha t they underli e it, are interlayc red with , and overlie it in several 
widely separated localities. Thus some of the volcanic rocks are probably 
Proterozoic. 

South of Snowbird Lake map-area Tremblay (1960 ) rega rded fresh sedi
menta ry rocks-simil ar to those of the Hurwitz Group-as rel ati ve ly unmeta
rno rphosed o r ungranitized pa rts of the A rchaea n succession. However, as rocks 
of the Hurwitz Group are litho logica ll y di stinct from the sedimentary rocks in the 
west pa rt of thi s map-area , they arc regarded as you nger, until additional evidence 
is obtained to warrant including them in the Archaean. 

Basalt and Diabase (9) 

The youngest intrusive rocks, common west of Snowbird Lake but rare e lse
where, are diabase and basa lt dykes, on ly a few of which are shown on the 
accompanying map. Few of the dykes are more than 50 feet thick, and none 
is known to be of great length. Most trend northwesterly but some trend north
ea tcrl y. They cut a ll rock-units older tha n the Hurwitz Group but their age 
relative to that group cou ld not be determined within the map-area. Lord ( 1953, 
p. 8) reported that simil ar dykes intrude quartzites of the Hurwitz Group, and 
thi s re lationship is consequently assumed in Snowbird Lake map-area. These 
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dykes are chiefl y fine-grained, dark green to bl ack basa lt. They are composed of 
fresh, fine-grained labradorite, augite, and small amounts of magnetite, with 
scattered subhedral Jabradorite and augite phenocrysts. Medium-grained di abase 
is common in the central zones of the larger dykes. 

Conglomerare (10) 

Nearl y fl at lying conglomerate with an arkose matri x and minor quartzite 
outcrop on an island in Snowbird Lake and in a single exposure north of the lake. 
These are probably outcrops of the youngest rocks in the area, bu t as both outcrops 
are isolated fro m other rock-units, the age and the areal ex tent of these rocks 
are infe rred . Two feet of grey qu artzite overlies the conglomerate north of Snowbird 
Lake but does not occur elsewhere. Boul ders of pale b rown to red arkose with 
small amounts of maroon shale cover many of the islands in the north half of 
Snowbird Lake and pro bably represent the underl ying bedrock. South of Bourassa 
Lake a few arkose boulders are present in the till but the bedrock there is not 
a rkose. The total thickness of uni t 10 is unknown but it is probably not great, as 
the unit is confined to the depressed area in which the lake li es. 

T he arkose boulders nea r Bourassa Lake are composed of angular to rounded 
grains of qu artz, pale red, more rarely white fe ld spar, and granitic rock frag ments 
averaging 1 mm in length . The shale parts contain a few feldspar and quartz 
grains simil a r to those in the arkose. 

The conglomerate consists of well-rounded pebbles and cobbles averaging 
1 inch but as much as 6 inches in their greates t dimension. These consist of 
gneissic granite, white qua rtzite, qu artz, and rare basic rocks. T he matri x is 
coa rse-grained, pale red to greyish red arkose. A few streaks of very da rk red 
shale are present with a random distribution. 

The stra tigraphic pos ition of these rocks, which a re nowhere in contact with 
any others, can onl y be surmi sed . Coarse elasti c rocks are not known anywhere in 
the immediate area. The A th abasca Fo rmation is 125 miles southwest and Nonacho 
Group rocks 240 miles west-northwest; both of these are too far away fo r direct 
co rrelation. Conglomera tes from Dubawnt La ke described by Lord ( 1953) and 
Wright (195 5 ) are simil ar in some respects to these rocks; nevertheless, Wrigh t 
(oral corn .) regarded sa mples as not typical of th e Dubawnt G roup rocks although 
in places similar rocks are present in th at group. Another poss ible correlative 
exists at Nicholson Lake, 110 miles north of the map-area, where highly weathered 
conglomerate is associated with Ordovician limestone (Wright, 1957, p . 15). 

The p resence of ripple-marks, mud-cracks and crossbedding suggests shal
low-water deposition, and the large size of some of the fragments suggests 
deposition close to th e source. Hence these rocks may be locally developed. 
As they are fl at lying or close to it, show no signs of metamorphism, and are 
not intruded by any di abase or basalt dykes, they are assumed to be the youngest 
rocks in the area. 
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Amphibolire (A) 

The rocks mapped as amphibolite (A) consist of metamorphic rocks with 
more th an 50 per cent hornblende and the remainder chiefly plagioclase. A few 
rocks with no feldspar are included in this unit. In part they grade into horn
blende-feldspar gneiss (2a) and some of these rocks could be and probably are 
placed in the hornblende-feldspar gneiss group. 

Most of the amphibolites are greyish black to greenish black, medium 
grained, with well-formed hornblende and feldspar. Although much of the amphib
olite is massive, many bodies show a gneissic or more rarely schistose texture, 
particularly along their margins. Reddish brown garnet crystals up to one quarter 
inch in diameter are a common constituent. Quartz occurs sporadically. 

A few outcrops of coarse-grained, greenish black amphibolite occur along 
the west side of the peninsula 4 miles west of Kai Island. Thi s rock is m assive 
for the most part but a distinct foliation striking N40 °W and dipping 45 to 
70 °SW is visible at both the north and south ends of the outcrop area. In the 
centre of the body a l 0-foot wide, sill-like body of light brown weathering, dark 
greenish grey pyroxenite strikes N60 °W and dips vertically. Th is rock is slightly 
coarser gra ined than the amphibolite. A few grains of white weathering plagio
clase are visible at the northernmost outcrop of amphibolite but were not seen 
elsewhere. 

At the south end of the outcrop area the amphibolite is cut by a strong 
shear; strike N70 °W, dip 45 °S. Slickensides suggest th at the north side moved 
down and to the eas t with respect to the south side. This amphibolite consists 
almost entirely of subhedral actinolitic hornblende. Although pyroxene is not 
present, faint pyroxene crystal outlines are visible and the rock may have been 
a pyroxenite originally. A few tiny grains of plagiocl ase, muscovite, pyrrhotite, 
pyrite, chalcopyrite, and magnetite occur interstitially, but comprise less th an 3 
per cent of the rock. 

The large amphibolite body east of Sherwood Lake is a complex mass con
taining many inclusions of rocks characteristic of the paragneiss ( 4) and through
out shows considerable variation in the relative percentage of hornblende and 
feldspar. Garnet is probably more abundant along the western side than else
where in this body. Along the eas tern part of the southern limit serpentinized 
olivine forms part of the rock. There, the amphibole is tremolite and feldspar 
is absent. Whereas the olivine is completely serpentinized and minute veinlets 
of serpentine occur throughout the rock, the amphibole is unaltered . The diversity 
of the amphibolite within this body suggests a complex history. 

The amphibolite northeast of Bourassa Lake is chiefly massive but in part 
shows weak banding due to slight differences in plagioclase content. This greenish 
black amphibolite consists of subhedral t -inch hornblende gra ins in a matrix 
of fin e-gra ined hornblende and plagioclase. Although it occurs in an isolated 
outcrop, the banding parallels tha t in the volcanic rocks (2) to the south and 
probably it is a sill-like body. 
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T he pctrogenesis of the amphibolites is open to controversy. The meagre 
information ava il ab le suggests that the amphibolites of Snowbird L ake map-area 
are derived in diverse manners, but the small amounts or total absence of quartz 
suggests th at most of it had a basic igneous source. 

Gabbro (B) 

R ocks of gabbroic composition occur in severa l parts of the map-area. The 
size of individual bodies ranges from small tab ul ar dykes and sill s to plu tons 
a couple of miles long. In general all are similar in that they are medi um
gra incd, mass ive to gneissic, dark grey-green to dark green rocks . Hornblende, 
biotite, and chlo rite are the most common mafic constituents. Loca ll y they are 
quartz ga bbros. More than one age is probable as relationships with other rock 
types a re diverse. 

The gabbro stocks west and north-northwest of Linklater Lake are chiefly 
medium- to coa rse-gra ined, dark greeni sh grey to greeni sh black, massive rocks 
with abundant hornblende. A weak foliat ion occurs in the finer gra ined parts 
of the northern stock and also in a pyroxene-bearing zone in the other pluton. 
Quartz is common in the southern part of the stock west of Linklater L ake and 
the re also the rock tends toward a diorite composition . 

These two stocks show different rel ationships with the granitic rocks. Pink 
gneiss ic gra nite (5) intrudes the northernmost stock and thi s pluton is probably 
pre-grani te. On the other hand the gabbro west of Linkl ater L ake is chilled aga in st 
pink to grey gneiss ic gran ite (5) along a contact th at shows an intertonguing 
of the two rocks. On the cast side of thi s stock , gabbro dykes are in trusive into 
the mass ive granite ( 6). Therefore, the pluton west of Linklater L ake is poss ibly 
younger than the mass ive granite (6). 

The elongate plutons 4 mi les east of Snowbird Lake are complex masses 
composed of anorthosite, pyroxenite, and fine-grained pyroxene gabbro . Typically 
anorthosi te and pyroxenite are interbanded, the bands ranging from one qu arter 
inch to 6 feet thick. These bands maintai n a constant thickness for several tens 
of feet. H owever, in a few places pyroxenite bands join, fo rm lenses and die 
out by inte rfingering with the anorthosite . All these contacts a re sharp but 
microscopically a slight mixing of minerals across contacts is di scernible. In 
places the pyroxenite is the domin ant rock type but elsewhere anorthosite pre
dominates so that on the whole pyroxenite and anorthosite are probably equally 
abund ant. 

Numerous small faults, normal to the banding show left-hand strike separa
tions of as much as 6 feet and much of the rock is brecciated. A ssociated with 
the anorthosite and pyroxenite is finer grained, medium dark grey gabbro. The 
relationship of this gabbro to the anorthosite-pyroxenite rock is not known; 
mineralogicalJy it is similar to the bulk composition of the banded rock and may 
have had the same source. Garnet is present in most of the rock, brown 
hornblende in the pyroxenite and rare tiny gra ins of pyrite and magnetite in 
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PLATE VI. lnterb a nd ed a na rtho ; ite a nd py ro xenite (B), 4 miles ea st o f Snowb ird La ke. 

the pyroxenite and gabbro. The age of these gabbroic rocks is not known as 
contacts are covered. The ga bbro is structurall y conformable with the sedimentary 
rocks on the west side suggesting th at it is p ro bably a sill-like intrusion. A lthough 
gra nite occurs nearby, no relationship was di scovered. 

T he gabbro pluton on the east side of Dehoux Bay and two others, one 
7 miles west and another 16 miles southwest of the bay, show some simil arities 
and m ay be rela ted. A large part of each pluton consists of a light grey to white 
wea thering brecci ated leucocratic gabbro. Selected samples of each could be 
classified as anorthosite. T he plagiocl ase is prim aril y fine grained but is in part 
coarse grained, par ticularly at D ehoux Bay . A wea k foli ation trends easterl y to 
northeasterly. Small amounts of chlorite, pyroxene, ga rnet, and quartz in order 
of decreas ing abundance, are present in each. Tiny calcite veins transect the 
leucogabbro in the pluton to the southwest o f Dehoux Bay. The same body is 
strongly fractured at N40 °E and N20 °W, with small di splacements chiefly to 
the south and east. These fr actures are particul arl y noticea ble where dark coloured 
finer grained ga rnet-bearing gabbro form s sill s or dykes in the Jeucocratic gabbro . 
Some basalt occurs on the southern end of thi s stock. 

The Dehoux Bay stock is fin e to medium grained on the north end , with 
texture ranging from aphanitic to diabasic . No evidence as to relative age of these 
rocks was avail able. Brecciati on suggests post-consolidation movements in these 
areas and may be related to the fault along the east side of Snowbird Lake. 

A mile south of Jenne L ake medium-grained, pyroxene-hornblende gabbro 
is traversed by a few randomly ori ented bands of ho rnblende and pl agiocl ase 
crystals up to 1 t inches long. These are possibly a late stage cooling phenomenon . 
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The gabbro in the Lone Lake area is a dark grey to dark green, medium
to coarse-grained rock that comm only shows mineral banding. A few irregular 
patches of basalt occur locall y. H ornblende is present throughout, and locally 
bioti te, ga rnet, and quartz are also present. R elationships with other rocks a re 
indefinite except where the gabbro shows chilled contacts with granite ( 6). Within 
the gabbro, granite fill s fractures and fo rms lenses. Pegmati te patches occur 
here and there. An interbanding of granite and gabbro is appa rent in places and 
alkali feldspar locally pe rmeates the gabbro. Contacts with the paragneiss ( 4 ) 
a re gradati onal and concordant. Granite is commonly more mafi c close to gabbro. 
The contradicto ry relationship between the granite and the gabbro in thi s a rea 
suggests either th at two ages of gabbro o r granite are represented o r th at the 
relationshi p is the resul t of selective gra niti zation of sedimentary rocks after the 
emplacement of the gabbro. 

Pleisrocene and R ecent 

Glacial stri ae, ice polish, and fricti on cracks indicate th at the map-a rea 
was glaciated by an ice-sheet moving southwestward . The direction of glacial stri ae 
ranges from S30 ° to 80 °W, and averages S50°W (see Fig. l ). 

Glacial and proglaci al deposits a re common. Till covers much of the area 
and consists of loosely packed gravels contain ing many boulders de rived prim arily 
from the underl ying bedrock. Clay-sized particles are scarce. Drumlinoid ridges, 
prominent in much of the till-covered area, are up to about 60 feet high and 
range from half a mile to a mile Jong. 

Ribbed minor moraines up to 1,500 feet long and 500 feet wide are common, 
parti cularly in the vicin ity of Obre L ake. They form steep-sided ridges consisting 
of coarse gravels and boulders up to severa l feet in diameter. Most are norm al 
or roughly normal to the direction of ice flow but some show no preferred 
orientati on. 

Numerous eskers fo rm prominent fea tures and extend as much as 32 miles 
with onl y minor breaks. M ost of the longest eskers trend southwest or south
southwest approx im ately parallel with the direction of ice movement. Some eskers 
coalesce or bra nch and many have outwash sands along the fl anks and on their 
southwestern ends. 

The hill s bordering Kas ba L ake are ch aracteri zed by abandoned lake beaches 
attesting to the occurrence of a glacial lake in thi s area. Lee ( 195 9 ) named this 
P leistocene lake, at its maximum extent, glaci al L ake Kazan . The highest strand 
line in the Snowbird L ake map-area, ba rometrica!Jy measured , is 160 feet above 
the present level of Kasba L ake (elev. 1,093; Lee, 1959) o r 1,253 feet above 
sea-level. Lee gives 1,260 feet above sea-level for the highest strand lines in 
the adjoining map-area (op. cit. , p. 15 ). 

In places eight strand Jines are present between the topmost line and 
the present lake level. Some of the hi ll s fo rmed islands in L ake Kazan as strand 
lines completely encircle them. 
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Alth ough prominent on airphotos, the beaches are difficult to recognize on 
the ground as most are only slight swells on the hillsides. Vegetation changes 
from spruce to willow make the beaches more di scernib le; those examined con
sisted of medium- to coarse-grained sand. 

The areal extent of glaci al L ake Kazan in Snowbird Lake map-area is 
unknown. Strand lines are ra re west of Klokol L ake and the western limit of 
Lake Kazan is p robably in that area. A few strand lines occur on islands in Obre 
Lake and between Atzinging and Obre L akes but these may belong to a Jake 
more local in character. Lake Kaza n extended southward into Saskatchewan, as 
strand lines are present 24 mi les wes t of Kasba L ake at the provincia l boundary. 
The northern limit pro bably is not more than 10 miles north of Kasba Lake as 
no evidence of fa rther northward ex tension was fo und. A bandoned beaches also 
occur northwest of Snowbird Lake, on the large peninsula in Sherwood La ke, 
and 10 miles southeast of the northwest corner of the map-area. T hese are 
probably not part of the glacial Lake Kazan development. No bottom deposits 
of glacia l Lake Kaza n were identified and the lake bottom area is chiefly ground 
moraine. 

Numerous deposits of peat have been fo rmed, pa rti cul a rl y north and north
west of Snowbi rd Lake, in post-glaci al time. Accumul ati on mu st have been rapid 
as deposits up to 15 feet thick are visible in some cut-banks along lake shores. 
Polygons, 40 to 60 fee t in diameter, are developed in some of the peat-covered 
a reas. The interpolygon areas are V-shaped depress ions 3 to 4 feet deep and 8 to 
10 fee t wide. T he surface of the polygons is covered with low vegetation which 
cont rasts with the peat-covered interpolygon areas. Polygons are visible on air
photos of the area north of Snowbird Lake and east of Sherwood Lake. 

Permafrost is present th roughout the area ; most swamps thaw about 6 to 12 
inches in summer. 
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Rock structures in most of the area trend northeast ; in the northeast part an 
eastward trend is prominent in some of the gnei sses and the volcanic rocks. The 
Hurwitz Group rocks trend northward on the west side of: Kasba Lake whereas 
on the northeast side they follow the region al trend . The plunge of the folds is 
uncertain but in most places is probably shall ow. 

Top determinations are sca rce as primary structures, such as crossbedding, 
grain gradation , and pillows, have for the most part been destroyed. Hence the 
structure in most of the area is known only in the broadest outline. Foliation 
and gneissos ity probably coincide with the trend of the original structures; in 
places bedding can be traced into gneissosity. Except where produced by faulting, 
schistosity probably also parallels the primary layering. 

Folds 

The most prominent and la rgest fold is a syncline in the oldest sedimentary 
and volcanic rocks ( 1 and 2) in the south-central pa rt of the area. There top 
determinations , more common and uniformly ori ented th an elsewhere in the area, 
suggest a great thickness of rocks. The small syncline to the northeast of 
Bourassa Lake is possibly a large drag-fold associated with the major st ructure, and 
as such indicates the major fo ld plunges to the northeast about 30 degrees. Cor
roborating evidence is present in some of the rocks in the vicinity of Bourassa 
Lake where drag-folds plunge to the north between J 0 and 20 degrees . However, 
in the same area some drag-fo'ding is complex and its relation to the major 
structure is unknown. 

With the exception of the incompetent carbonates, the Hurwitz Group rocks 
(7 and 8) on the west side of Kasba Lake, face and dip gently eastward. R ocks 
on the eas t side of the lake (Lord, 1953) show ve rtical dips and strike northward. 
These attitudes suggest that an asymmetrical syncline with a vertical east limb 
underlies the southern end of Kasba Lake. Drag-folds a re common in some of 
the Hurwitz Group sedimenta ry rocks but most of these are related to small cross 
fa ults. However, where faults are unknown, some drag-folds show plunges of 20 
to 30 degrees at N30 °E. These may be related to the syncline. On the other hand 
the Hurwitz Group rocks on the northeast side of the lake show tops to the 
southeast. These rocks may form part of the same syncline, and if so, a southward 
plunge is more probable. 

Folding in the gneisses is most prominent southwest of Snowbird Lake where 
a large southward-plunging anticline and syncline form the chief structural element. 
The structure is probably more complex than shown but the scarcity of outcrops 
prevents the recognition of more than the major outline. Several folds are recogniz
able in the west-central part of the map-a rea particul arly west of Snowbird Lake 
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and southeast of Wholdaia Lake. However, a large area of gneiss in the southwest 
shows consistent dips to the west. There, isoclinal fold ing is possible. 

Faults 

The most important fault in the map-area extends from along the east side of 
Snowbird Lake southwestward along the course of Striding River. R ocks are 
extensively myloniti zed along the northeast side of Snowbird Lake and there the 
fault probab ly occupies a zone of considerable width . Mylonitization is also preval
ent a long the course of Striding River but there the zone is narrow. It is not known 
whether the fault extends to the southwest corner of the map-area . No indication 
of a fault is shown in the area to the southwest (Furniva l, 1939). The easterl y 
trend of the sedimentary and volcanic rocks ( l , 2, and 3) west of Obre L ake may 
be the result of drag along this fault. If so, a movement of the southeas t side of 
the fa ult toward the southwest is indicated . 

The preservation of the conglomerate ( l 0) in and north of Snowbi rd Lake 
is possibly the result of movement along thi s fa ult. Two possibilities exist with 
respect to the age relationship between the fault and the conglomerate. The conglo
mera te may once have covered a large area , a small part of which has been 
preserved from eros ion by a downward movement along the fa ult. T he fault would 
then be pos t-conglomerate and the youngest structural fea ture of the area. On the 
other hand the fa ult may pre-date the conglomerate, which could have been 
depos ited along the down-dropped side of the fault. In either case a downward 
movement of the northwest side of the fault is suggested. It is p robable th at the 
movement was in general the southeast side upward and to the southwest. 

Parallel with this fault and 6 miles to the southeast, another la rge longitudin al 
fault may lie along the course of the small ri ver th at flo ws northeastwa rd into 
Atzinging L ake. A dearth of outcrop in thi s area prevents the establishment of 
this structu re with certainty but a prominent linear is visible on aeromagnetic 
maps. Rocks to the west of this linear are in general more intensely metamorphosed 
than those to the east. 

To the northeast of Snowbird Lake numerous well-defined linears, probably 
the sites of fa ults, are visible on airphotos. On the ground, local shearing is 
present along some of these Jinears but in most places overburden covers the 
low-lying ground. 

21 



ECONOMIC GEOLOGY 

The area has not been thoroughly prospected, and its remoteness and the 
scarcity of outcrops make pro pecting diffi cult and costly. However, much of it 
is worthy of the prospector's attention . 

Gold is known to be present at E nnadai L ake, east of the map-a rea (Lord, 
l 95 3, p. 9), in the same band of volcanic rocks that ex tends westward through 
R ochon L ake. Several rust zones examined in the sedimentary rocks, paragneiss, 
and amphibolite, showed disseminated pyrite and rarely arsenopyrite, and inten
sive prospecting mi ght di sclose o re minerals. 

R eport of a magneti c anomaly east of Atzinging L ake (M ap 218G , 1954 ) 
led to the staking of several cl aim s in thi s area. A few boulders of banded mag
netite iron-fo rmation in thi s drift-covered a rea suggest th at the magnetic high is 
due to this type of rock. A concentration of a non-representati ve sample (Jenkins, 
1954 ) showed the magnetite to be extremely fin e grained, with the grain s averag
ing 10 microns in diameter but with many smaller. A quantitati ve analys is of 
a head sample of approximately 14 mesh showed the following: 

Total iron ....... .. .. 
Soluble iro n .. 
N ickel 
Manganese 
Sulphur 
Phosphorus 
Silica 
Insoluble 
T itanium diox ide . 

% 

39.38 
39.29 

0.02 
0.05 
0.037 
0 .085 

33.7 
38. 1 
None detec ted 

Ana lys ts : A. M . C. U. Up ton, F. W. Bret hour , R . A. Smith, 
Mines Bra nch, D ept. of Mi nes and Tech. Sur veys. 

Tests showed that a grind of 200 mesh would be required to produce a 
concent rate of 60 per cent iron o r better. Silica content was sufficiently high th at 
the concentrate would require blending with a low silica content concent rate. 

Several narrow bands of iron-form ation occur elsewhere within the oldest 
sedimentary rocks and the paragneiss, but none is considered to have economic 
importance. 
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