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SHERRIDON ! ~P-AREA ; ,,. MA.N~ 

GENERAL GEOLOGY 

Mo.st of the rocks in .the map-area ~re crystalline 
schists and gneisses, a.nd f.orm a part of the great area of Kisseynew 
gneisses north and e:ast. of. Flin Flon in northern Manitoba a.nd Sask­
atchewan. The gneisses are. pred.ominantly of sedimentary origin, 
having been derived from such rocks . . ~s quartzite, arkose, and greywe.oke, 
through the intimate intrusion of granitic and pegmatitic material and 
attendant solutioi'.is. · The process of metamorphism is, . in places, so far 
advanced that the resulting K).sseynew gneisses have lost their sedimentary 
structures and have becbme granitic in appearance. The different beds 
consist of various proportions of quartz~ oligoclase, feldspar, biotite, 
and ga:rnet, with accessory magne·:.·_te and hornblende. These minerals 
represent a common denominator resulting from the granitic mete.morphism 
of various types of sediment~. 

Several narrow belts of hornblende-rich gneiss occur, 
mostly in the lower part of the .Kisseynew group. These rocks consist ot 
hornblende and andesine feJdspar with more or less garnet and. bioti te. 
The hornblen".le gneisses r epr c s.ent metamorphosed ~as:tc igneous rocks a.nd 
a.re probably ma.inly of volcanic o!· ig~n, as relics of pillows were observed 
in several .localities. In plac es they are massive and coarse-grained, 
resembling diorit e , but more generally they possess a parallel foliation 
or stratiform structure that has been brought about by deformation during 
folding. 

Throughout the Kisseynew gneisses it is commonly. difficult 
to · distinguish be·cween true bedding and bedded-like or stratiform structures 
that have resulted from later foliation . . In the Sherridon map-area the 
two structures ar e essentially parallel, the secondary foliation corresponding 
to the original bedding, even around the noses . of plunging folds. It seems 
probable that recrystallii.:ation was controlled by primary bedding structures, 
for in places it ha·s· resulted in an intensificll;tion of stratification. On 
the accompanying map a symbol for folia tion is use.d to indicate rock struc­
tures that are not certainly due to bedding, but that resemble bedding, and 
are d.escribed as stratifor'.ni: Such st:i:-atiform foliation is developed in 
some igneous as well as t he . sedimenta ry rocks and must, therefore, be a 
result of deformation. 

Pre-Sherridon .Formations 

The oldest rocks in the, map-area lie in the centre of the 
Sherritt Gordon structure and pre-date the Sherridon !group in which the 
orebodies occur. They cons:;.st of stratiform quarh-oligoole.se-biotite 
gneiss (1), which weathers buff and contains many garnetiferous beds. The 
gneiss is a metamorphosed sedimentary. forma.tion, and· is overlain by dark 
green hornblende-plagioclase gneiss '(2.) that is loca:Uy garnetiferous. 
The hornblende gneiss ma.y ' be thinly. foliated, but is generally massive 
and without visible structure. Part of it .. contains.1 light-coloured len­
ticular fragments and was probably a volcanic brecci.a·• : There is some doubt 
as to whether the pre-Sherridon rocks belong.to the Kisseynew group or 
whether they represent mete.mor-phosed · equivalents .of . older, Archaean for­
mations, such as oocur northea st of Flin Flon. 
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Sherridon Group 
• 

The SherPidon group (3,4) lies in places upon Sherridon 
basio gneiss (2), but elsewhere upon still older sedimentary gneiss (l). 
This rDS.Y be due to thinning out of the be.sic hornblende gneiss along its 
strike, or it may represent an erosional unconformity at the base of the 
Sherridon. The Sherridon oon8ists of a ptoup of distinotive white to 
grey quartzites interbedded with dark green to black hornblende-plagio­
olase gneisses that are metamorphosed TOlcanie flows. The different beds 
contain abundant quartz and various minor a.mounts of feldspar, biotite, 
hornblende, and garnet. They have a distinctive gneissio texture that 
is emphasized by the quartz, which stands out in relief on weathered sur• 
faces. · This feature alone serves to distinguish the Sherridon quartzites 
from any other rock in the area. Northeast of Cree Lake the Sherridon 
group contains many narrow lenticular bodies of anorthosite and gabbro 
that are not indioated on the map. The hornblende gneisses (4) are most 
abundant east of the Sherritt Gordon welt orebody. Remnants of pillow 
structures were obs~rved in them, but the rook is generally so thoroughly 
recrystallized that it resemble8 diorite, except that it :may contain 
abundant garnet • 

The Sherridon group probably represents the lower part of 
the Kiseeynew gneisses. Thie is partly indioated by evidence outside of 
the map-area at Weldon Bay near the east end of Kisseynew Lake. Here 
a section overlying Arehaean greenstones resembles in many respects the 
Sherridon group. The rocks at Weldon Bay, however, are much less metamor­
phosed, and are also strikingly similar to the Missi sediments near Flin 
Flon, even to containing scattered pebbles throughout the beds. 

Post-Sherridon Formations 

The Sherridon group is overlain by dark green hornblende­
rioh gneiss (5) that is in sharp eontaet with the distinctive Sherridon 
quartzites. The hornblende gneiss is succeeded by widespread metamorphic 
types characteristic of the prevailing Kisseynew gneisses of the district. 
They vary from recogniiable stratified rooks (6) to others of similar 
origin that have been so injected by granite and pegmatite that the bulk 
of the rock is intrusive a.nd, for mapping purposes, is olassified as 
"granithed" gneisses (7). In addition there are gra.nitoid gneisses (8) 
that resemble granite or grano_diorite 1n the hand specimen, but that have . 
a stratiform structure similar to that of the bedded gneisses. The ~ost­
Sherridon gneisses inolude narrow belts of hornblende-rich gneiss (5), 
and these are most abundant near the lower part of the Kisseynew group. 
The prevailing rock of the post-Sherridon formations is a quartz-feldspar­
biotite gneiss with accessory garnet and magnetite. Individual beds may 
be rioh in one or other of these minerals. Magnetite and garnet are 
common in the granitic material associated with the 11 granitized" gneisses (7). 
The granitoid gneisses (8) differ from true granites in that they contain 
more albite and little potash feldspars (microoline and microperthite). 
They probably represen:t sedimentary gn~isses in an advanced state of graniti­
zation. 

Conglomerate (6a) was found in several localities in the 
Kisseynew gneisses. In the south part of the map-area are thick beds of 
conglomerate, the pebbles and boulders of which .are almost all of quartz 
with di~seminated ma.gne,ite. Near the outlet of Bartlett Lake and again 
on Big Island are relic conglomerates. At the .. latter locality the· pebbles 
are mostly of quartz and granitio rooks. This conglomerate is not near 
the base of the Kisseynew complex and, so far as is known, is stratigraphically 
above the Sherridon formation. In this respect it would correspond with the 
conglomerate at Weldon Bay, which lies ~~ove what is believed to be the 
equivaient of the Sherridon. 
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Cree Lake Intrusive Rocks 

In the vicinity of Cree Lake and to the northeast the 
Sherridon and older formations are cut by intrusive rocks that form a 
related sequence from ultra.basic to granitic types. These include 
coarse-grained, black to rusty weathering 1'Yroxenite (9) along the 

. northeast shore of Cree Lake, and black to dark green massive peridoti te 
and hornblende metagabbro {10) northeast of the lake. The latter rock 
locally carries abundant garnet. Between . Cr.ee and Found Lakes are 
bodies of anorthositel and anorthositic gabbro (11) that consi.st 

l . c. H. Stockwell of the Geological Survey has examined this section 
and regards the anorthositic rooks as altered, limy sediments. 
Actually the present mineral assemblage of these rocks might be 
derived from the metamorphism of either impure limy quartzites or 
anorthositic intrusive rooks; and it is possible that either one or 
both types are present. 

principally of plagioclase feldspar with ~ore or less pyroxene, hornblende, 
carbonate, titanite, and see.polite. Narrow lenses of calcite and rusty 
weathering carbonate may be found in these rocks, and are beli.eved to be 
the result of widespread carbonatization. The youngest member of the 
'sequence is a buff-coloured oligoclase g~anite (12) that is locally 
sheared and rusty weathering. The Cree Lake intrusive rocks are con­
siderably altered and the pyroxenite and anorthosite have a decayed 
appearance. The anorthosites, in particular, are foliated and it is 
probable that all were involved in at least part of the folding of the 
enclosing rocks. The relation of the Cree Lake intrusive rocks to the 
post-Sherridon Kisseynew gneisses is not known, and they may be older 
or younger. 

Granite 

The younger granite and granite-gneiss is characteristically 
pink, and commonly ha s some f a int stratiform structures that correspond 
in attitude to the bedding in the sedimentary gneisses. The granite is 
relatively undeformed, and was intruded after the main folding had occurred. 
Most of it forms small sills or larger bodies that conform to the trend of 
the structure in the sedimentary gneisses. Crosscutting contacts of the 
granites .with the older rock s are rare and most of the granite may be said 
to form concordant intrusions. Pegmatite, presumably related to the 
granite, is widespread throughout the area. It is the ordinary variety of 
pink pegmatite, but may contain small mass es of magnetite as much as a 
pound or more in weight. 

STRUCTURE 

The rocks of the area are folded complexly as a result of 
several periods or stages of deformation. Sufficient detail work was 
done in the vicinity of Sherritt Gordon minel to determine the essential 

1 Preliminary Map, Sherritt Gordon Mine Area; Geol. Surv., Canada, 
Paper 44-4 (1944). 

structural f eatures of that part of the area .• Altogether some 3,000 
determinations of strike and dip were made. 
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Throughout the map-area the prevailing dips of the for­
mations are north and east, the fold axes being overturned respectively 
to the south and west. Bedding and foliation normally dip at angles of 
between 10 and 50 degrees. Several of the ·folds are isocline.l, but many 
are open and, as a result of overturning, steep dips are found on one 
limb with abnormally low dips on the other. Dips other than in the pre­
vailing directions generally indicate the steeper limb of an ope~ fold, 
which, as a result of overturning of th.e .fold axis, becomes vertical and 
then reverses in dip as the nose of a plunging .fold is approached. 

Folded folds, such as the anti~line encircling Found Lake, 
are probably common, but are difficult t6 recognize. Another Bte.ge of 
folding is represented in a great fan fold that comprises the Sherritt 
Gordon structure. The most cormnon folding, however, is along north­
south axes that swing easterly in .the north part of the map-area. Few 

-faults were recognized; the most important is one that extends north 
through Molly Lake and shows a relative displacement to the south on the 
west siG.0 . ·-:. 

The structural picture at Sherri tt .Gordon resembles ~ 
large drag-fold, but is rather the result of. an uplift across a series 
of northe~ly trending folds overtUrned to the west. The uplift ha.s 
effected a reversal of the prevailing northward 'plunge of the folp.s. 
It connnences a.s a gentle flexure near Cold Lake and extends eastward 
between the Sherritt Gordon East e.nd West ore bodies, swlnging north­
ea.stwa.rd across Found Lake and northward a.cross Cree Lake. North of 
Found Lake i t steepens and is a definite anticline. It becomes the 
principal fold northea.st of Cree Lake, where it supersede~ the main 
syncline on the east, the latter dying out to the north. As a. result 
the syncline plunges southward to near the south end of .Molly Lake, 
where the prevailing northward plunge is resumed. The combined effeot 
of these folds has resulted in a.n a.nticlina.l dome or structural "high" 
at Sherritt Gordon, in :which the older formations of the Kisseynew 
gneisses, and possibly pre-Kisseynew, Archaea~ rocks, have .been expo8ed. 

MINERAL DEPOSITS 

Copper and zinc are the only meta.ls that have been found 
in commercial quantities in the map-area.. Gold occurrences, which are 
common in the Archaea.n greenstone areas to the sou·ch, are rare through­
out the a~ea of Kisseynew metamorphism. Following the initial develop­
ment of t he Sherritt Gordon deposit early in 1926 there was considerable 
prospecting activity in the district until 1930. Several additional 
copper-zinc occurrences were found during these years, but none except 
the Sherritt Gord~n deposit proved to be of commercia l size. Prospecting 
activities were limited .after 1930, and there is little to add to the 
description of properties recorded in Pa.rt c · of the Sunmi.a.ry Report of 
the Geological Survey for tha..t year. Subsequent exploration in the 
district has been carried out almost solely by Sherritt Gordon Mines, 
Limited. The Company increased the extent of its holdings, engaged in 
geological mapping, carried out an extensive geophysical survey of the 
northern claims, and undertook considerable exploratory diamond drilling. 
These efforts disclosed several barren pyrrhotite deposits. However, 
in December 1940, another copper-zinc .orebody ~s found by drilling 
beneath Bob Lake, 3 miles northeast of the rmin orebodies. 

As a result of geological investigations the Company, in 
1943, acquired an additional 4,000 acres adjoining the ma.in property on 
the east. Thirty-two claims northea.st of Cree Lake are held by Mr. 
n.· C. Barr of Sherridon, and a few claims lying near the West orebody 
are owned by the Hudson Bay Mining and Smelting Company; otherwise all 
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cla.ims co'Tering the She:?:'r~.tt Gord.on structur e a1~e owned or controlled 
by Sherri tt G·'Jrdon Hines, LimH·ad . The Company connnenced production 
of copper in 193:::., the conceut:.~ator operating until June 1932, when 
the plant was closed unti l Augus·(.; 193'7. The copper concentrator has 
opera.ted continuour;ly s:'..nce 1937 e.L.d, in 1942) a z:'_nc concentrate was 
a.lso produced. In 1942 the plant caµi.clt-y was increased by 25 per cent, 
to 3,000 tons a day. Presen-c p1·oduci::;ion is well below plant capacity, 
and ore reserves al though limi·ced are sufficient for several years. 
The Bob Lake deposit is low-grade, and is not likeJ_y to be developed 
at current p:d.ces :;:~or copper . 

Types of Sulph1de Deposits 

In contrast w:'...th the Flin Flon distr:..ct, where the 
copper-zinc ores are associated with pyrite, copper and zinc mineral­
ization in the area of Kisseynew metamorphism is accompanied by 
pyrrhotite. There are two t-,rpes of mi!leral deposits in the area: 
(1) barren sulphide deposits co::isis-c:i.ng of· pyrrhotite with a little 
pyrite and insign5.ficant amourd;s of chalcopyrite and sphalerite; 
(2) copper-zinc 01·ebodies consisting largely of pyrrho·ci te, but with 
appreciable amounts of chalcopy~4 i·i::e and spb.ale::-ite and a little 
pyrite. These two types have close st~~uotural an.d genetic . relation­
ships, and as pyrrho·bite a::i.d py:<:' :l"Ge are the earlier formed minerals, 
it is likely that both "b.fPes were identical at o~e ntage in their 
evolution; whereas at a J.a~er s -l;age some of the pyrrhotite deposits 
were sufficiently mineralLed w:i:i:;h chalcopy:;.~ :L te and sphaleri te to 
form orebodies. 

Most of the sulphide depo :..; its l :l_e beneath narrow 
depressions or under lakes that occupy such depressions at intervals. 
As the depressions are partly fUled "'8:bh glacial material there is 
generally no surface indication of the presence of suLphides in the 
rocks beneath. Exploration must be conducted by systematic diamond 
drilling in places where geolo gical information warrants the expense. 

The greatest number of sn1phide deposits has been 
found in the Sherr:i.don group, a:i -Chough els ewhere :J.:::i the ai·ea pyrrhotite 
and copper-zinc sulphide s do occur i !l ycunger K:'J..ssey:c.ew formations. 
Deposits are generally fo-und in i;he 5.mpur e quari,z.ii:;e niembers of the 
Sherridon group, especially near the conta·~t of' such :ocks with dark 
hornblende gneisses. Shear:tng a;'l.d frac~;ud_ng has been localized near 
such contacts because the 1·ocks c:::i e ither side have offe r ed different 
degrees of resistance under & t..i·ess , and :'..n this ws.y f :'.'3'.ctures and 
channelways were pr0-vided that gtc :~deu and ,~onfincd ·':;he ::::ulphide 
deposition derived from L' ,me igneour; source be:::ieath, 

Mos·(; of the s t_,~u c~;1.:i.r es sui'C;anle for mineralization are 
localized in an area of intricate fo lding, The She!"ridon group, being 
at or near the ba.s e of the Ki.sseynew gneis:;e s, and thus 1n the vicinity 
of rocks having different phy sical charact eristics, responded more 
violently to regional folding than did the overlying gne::sses. Further­
more, the formations immediately above and below the Sherridon group as 
well as those comprising it form a greate:-.· variety of rock types than 
is found elsewhere in the area, and, as a result of d1.fferences in 
relative competency, have t ended to localize folds and fractures in 
them during deforming movemEo11-'v s . For ·eh ·. ' € reasons the Sherridon 
provides the most favourable host rocks for mi neral deposits. 

There is a clo se association of pegmat'i.te with many of 
the sulphide depos :~ts. Pegmal. i te intrudes all members of the Kisseynew 
gneisses throughout the distri ct, but is more pr eva lent along zones of 
weakness, such as contacts bet·,~ 0or i-.c. r nh l "'.'1"" br;.e iss and qua.rtzi te of 
the Sherridon group. The Bob Lake depocit is almost .:::omp::.etely enclosed 
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in peg:ma.tite, which is also present, although less obvious, in assoo­
iation with some of the barren pyrrhotite deposits. The time of 
intrusion of the pe~tite is earlier than the pyrrhotite mineralizatio:a. 
and it may have ascended the same channelways along which the sulphides 
later came. In some instances the pegma.titic intrusions accommodated 
themselves by bending the hanging-wall outward; in other places they 
burst through into the hanging-wall, tapering off into the country rock. 
Pegma.tite is shattered where it is associated with sulphide deposits. 

Sherritt Gordon Mine 

The East and West orebodies of the Sherritt Gordon mine 
are together one of the longest sulphide deposits in the world, having 
a combined total length of almost 16,000 feet, of which 3,600 feet, 
between the two orebodies, carries no ore. As a cross-axial uplift 
passes through this barren interval it is probable that the two ore­
bodies formed a single one before being reduced to the present erosion 
surface. The Imin orebodies have an average width of about 15 feet • . 
The East or ;,;,'::ody is a pproximately 250 feet deep, whereas the West ore­
body is 500 to 800 feet deep and ra.kes northward to a me.ximum depth 
below surface of about 1,500 feet. The West orebody tends to flatten 
out down the northward rake, due possibly to an internal fold in the 
Sherridon group. A relativel¥ pure quartzite member forms the foot­
wall (overturned hanging-wall) of the ore, whereas hornblende gneiss 
is generally on or near the hanging-wall. In the West orebody, 
particularly, there were subsidiary orebodies containing up to one-half 
million tons, which occurred as bulges or offsets into the hanging-wall. 
These offset deposits are almost entirely in pegrna.tite. The boundaries 
of the ore are relatively sharp and are somewhat better defined on the 
hanging- than on the foot-wall. The ore consists chiefly of pyrrhotite 
containing quartz nodules and more or less chalcopyrite and sphalerite, 
the East orebody being higher in zinc. 

PROSPECTING IN THE KIS SEYNEW GNEISSES 

Certain conclusions may be drawn from observations at 
Sherr1tt Gordon mine and applied to the prospecting possibilities of 
the district generally. An obvious one is that the Sherridon group, 
on its eastward extension beyond the ma.p-area, is the most promising 
formation for exploration. The Kisseynew gneisses cover a large area, 
extending northward beyond Granville Lake and westward into Saskatohewan, 
in any part of which structural conditions may be favourable for mineral 
deposition. On the basis of the study at Sherritt Gordon mine it would 
appear th~t formations in the more sharply folded anticlines will provide 
structures most favourable for mineralization. The reason for this is 
that the folding of the Kisseynew gneisses is characteristically open, 
and the folds plunge at fairly low angle s . Thus large areas present a 
monotonous succession of the crystalline gneisses; but, wherever sharp 
anticlina.l fold s occur, older Kisseynew forma.tions are exposed on the 
present e~osion surface, and in some instances pre-Kisseynew, Archaean 
rocks may be exposed in the cores of the anticlines. As hornblende 
gneisses are more abundant in the lower part of the Kisseynew, and as 
the underlying Archaean rocks are derived largely from greenstones, the 
presence of favourable anticlina.l structures may, in general, be detected · 
from the relative abundance of dark rocks, especially the thicker bands. 
As geological information about most of the area of Kisseynew gneisses 
is fragmentary, pro specting might well commence with a search for favour­
able structures. 
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