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ABSTRACT

This thesis presents a detailed analysis of the geometry,

character, and origin of the foliation in three intrusive rock

bodies in the ir¡'innetka Lake area situated in the tectonically

deformed, Kenora-!"iesthawk l,ake greenstone belt, Kenora District,

úntario. The intrusive bodies are, the i'rlinnetka Lake stock,

the Gre.nite Lake porphyry a"nd the gneissic granodiorite"

lviesoscopic and microscopic studies of the structural

elements inclicate that the Vüinnetka l,ake stock ancl the Granite

Lake porphyry âre eharacterized by a steep dipping closely

spaced penetrative foliation that has a catacl¿stic origin.

This fol-iation is interpreted to have originaied bv slip

along the penetrati-ve surfaces and is therefore of post-

sol-idification or tectonic origin. :l'hj-s interpretation is in

accord with an emplacement of the viiinnetka Lake stock and the

Granite Lake porphyry which occurred prior to the tectonic

event that resulted in the development of the foliation.

The gneissic granodiorite is characterized by a folia.tion,

the properties of vrhicn are consistent with a fl-ow origin

during the intr'usive emplacement of the body" The geometric

and kinematic analysis of the two types of folia.tion in the bodies

provides the basis for interpreting that the gneissic gra.nodiorite

produced the regional deformation in the host rocks so the

gneissic granodiorite is inter"preted to be syntectonic ,

The prelirninary structural investigation of the tectonic



signiflcance of the fol-iation in several other intrusive bodies

situated in the greenstone belt in the High-Shoal Lakes area

indicated that the l-ligh Lake porphyritic g:^anociior'ite is of

prelectonic origin a.nd the High Lake $rey granodiorite, the

Snov¡shoe Eay g,ranodiorite and the Indian Reserve granodiorite

are of syntectonic or posttectonic origin"
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CHÀPTER T

INTR.ODT]CT]OI\i

fntroduction

The main purpose of this thesis is to establish the

geometr'y, character and origin of the foliation in sever'al

granodioritic pJ-utons situated in the Kenore.-l¡{esthawk Lake

greenstone belt of western Onta.rj-o"

The body of the thesis deals v¡ith a detailed study of

three of the intrusive rock bodies near i{innetka Lake. These

are the 'lüinnetka. Lake stock, the gneissic granodiorite, and

the Gra.nite Lake porphyry¡ (p1ate 2, in pocket). The final
portion of the thesis deals wÍth a preliminary study of four

intrusive rock bodies 1n the High-Shoa1 Lakes area; the High

Lake porphyritic gra.nodlorite, the High Lake gr'ey granodioríte,

the Snowshoe Bay granodiorite, and the Indian Reserve grano-

diorite, (plate 3, in pocket)"

l,ocation

The l-ocatÍon of the thesís areâ is shov'm in pla.te 1,

T'he detailed study area nea.r ir/innetka Lake includes the north-

ea.st corner of Forgie township and the northwest corner of Boys

township, approxirnately 20 miles west of the tolvn of i(enor'a,

Ontario. The prelimina.ry study area at High Lake and near the

northwest corner of Shoal Lake includes the west central- portion

ìi.i
iì:':
: i'ì
:lll'

l
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of Ewar.t townshíp and an a-rea south of Ewart tor¡rnship". The

H'igh*Shoal- Lakes area is situe.ted adjacent to the Ontario and

ivlanitoba provincia.l boundary.

FieId '{ork

Twenty-five days were spent in the field during June 1967 
"

Pace and compass methods rdere useci-in arees wirere control- couJd

not be obtaineci froln existing geologic and topographie maps or

aerial photographs,

Aerial photographs, with overlay sheets, were used to

record geoì-ogicirl data, in the field" Field da.ta u¡as tr.ansferred

to base maps with the same scale as the aerial photograpirs,

namely 1 inch Ë L32O feet. The base maps livere obtained from

the Forest Resources Inventory, Ontario Department of l,ands and

Fore sts .
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CH/''PTER I]

GEI\JERAI GEOLOGY

Previous 'u'Jork

Lawson (f885 ¡, Parsons (fgff -f9IZ), Greer (1g3.O), and

Thomson (Lg37 ) were responsible for most of the early wor.k in
the Lake of the Vri'oods region.

Lawson (1885 ) suboivided. tl:e volcanic rock sequence into
four unlts on the basis of lithology" parsons (1911-1912 )

reported on the gold properties. Greer (Ig3O) was the first
to use a genetic classificetion for the metarnorphosed volcanic
and sedirnentary rocks" Thomson (1937 ) mapped the north-central
part of the Lalce of the l¡foods including Boys township,

The most recent and complete napning is that of Davies

(1965)" Nearly all of the thesis area is incl-uded in an area

mapped by him on a scale of I Ínch = I/2 miJe,

Lithology

The Kenora-itlesthawk Lake greenstone belt is par"t of the

great seo,uence of precarnbrian metamorphosed volcanic and

sedinrentary rocks in the Lake of the vfoods region to which

Lawson (1885) assigneci the name Keewatin, The roeks of the

greenstone belt consist predorninantly of metalnorphosed flows,

tuffs, and agglonerates of basic, interroediate a_nd acidic
composition. Þiinor amounLs of metamorphoseo clastic sedimentary
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rocks å.Iso occllro

N1¡nerous granodiorlte plutons with circular or elliptical

outlÍnes on the surface occur throughout the greenstone be1t.

They range 1n size from a f'ew hundred yards to several- miles

across. Previous authors have interpreted that all of the

circular or elongate plutons are inbrusive into the greenstone

bel-t.

The ar.ea north of the greenstone belt is underlain by an

igneous-gneissic rock complex, a portion oi' the southern edge

ol't¡nich is in the area of studv. The shape and rimits o1. the

large bodies of gneissíc grånodiorÍte in the complex have not

pre.'riousty been determined" Previous work, however, has

established the intr=usive character of the gneissic granodiorite

(Davies L965, p" 18), Evidence in the thesis areå which

indicates the j-ntrusive chaiacter of the gneissic granodiorite

is in the Lorm of a nybrid zone which is characterized by

assimilated voLcanic and sedimentary rocks ad.jacent to the

greenstone beft. The hybrid zone is situatecl aì"ong the south

contact ot' the gneissic granodiorite north of l¡IÍnnetka Lake

(plate 2) 
"

Ðavies {f,965) descri¡.ed the acid intrusive rocks of

Ewarto Forgie, Gundy and Broderick tovrnships under t'hlo relative

age groups (Tab1e 1)" 'Ihe age Civision was based on the

degree of' metanorpnisll and the genera.l apÐearance of the roeks.

ivithin the thesrs aree the only acid intrusive body

identified as belonglng to the earlier age group is the High
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i TABLE I (f r.ot Dovie s, t965)

TABLE OF FORM4T'IONS

€ENOZOIC
. R¡cr¡lr Lake, stream, and Swamp deposits.

' Fl,usrocnxn Sand, gravéI, clay.

PRECAMBRIAN
Ftornnozorc Díabase.

Ancnn-q.N
Later Acid

Intrusí'ae Contact

Inlrusiae Contøct

Jtîiîï::rllt5åronir" and granodiorite, with some srey foliated granodiorite.

Intrusiae Contøct

Ouartz monzonite: qrev granodiorite;gneissic hornblende-biotite granodiorite'
-'-'*ith ;;íiti, "påãiiåtü;'; Jä;É in.lu.io n'; grey gran ocl iori tã wi th m uch

;ili; Ë;;;'di;.-iï¿;-i;Jil; ãn¿ àio¡ite' ; bõrdêiphase of ,hvbrid rocks
ãnd tt þør tit gneiss; granodiorite with large feldspar "eyes"'

Crowduck Lake Group
Argillite and cherty argillite; arkose, arkosic greywacke, impure sandstone
- --'- 

[ü tr Ð ; ;o-ngtoát"..i" ; reivorked agglomerate ; volcanic rocks' 2

' UnconformitY

Earlier Acid Intrusive Rocks
Porphyritic intrusive rocks; porphyritic granodiorite; quartz porphyry;

-feldsPar 
PorPhYrY.

fnþusiue Contact

Basic Intrtrsive Rocks
Ouartz-hornblende diorite; hornblende diorite; diorite with much injected

granodiorite; gabbro.

Inlrusiae Contøct

Keervatin GrouP
Metasedinrents: Arkose3 ; greyrvacke' arkosic greywacke (tuff) ; conglornerate,

,.*orL-.Jäggìä-ãrtã;-íron-rich grel'rvaéke; slate, iron-rich slate; .sili-
."ou, rlltrt-Jni, ãtt".ty sedimentar! rócks (tuff); garnet-rich greyrvacke'

Acid Volcanic Rocks3: Bedded rhyolitic and-dacitic.tuff, minor florvs and-.''-rgglo-Ãårát"; ;;.ri* fi*-grained rh1'olitic and dacitic tuff; porphyritic
(õiäiti)-rtl"tite flows wiih minor iuff, agglomerate, and quartz por-
pftvtv áikeé; rhyolitic agglornerate'

agglomerate; massive fi ne-grained rhyolitic and dacitic tuff ;.porphyritic
Inteiriã¿iaìË Volt^n¡. Rocks3 : Ãndesite; porphyritic andesite; andesite-dacite-' '-;;gt.;;rate; 

anclesite-Cacite tuff, agglorneiate and florvs'

Basic Volcanic Rockss: Andesite; basalt; tuff, lapilli tuff; agglomerate and
----ium; i'.iÀiUirã"á lensy tuff,' flcr.,'s .and ç!iments; hornbl.ende-bjotite-

öl.gi".låå-*tri.t; gabb'ro, coárse-grained tuff and flows (possibly gabbro).

rsome of these rocks may be older tha'n the upper sedimentary unit'
2part of the volcanic rocks may belong to the Keewatin group.

tf¡" toui., intermediate, and acid volcanic rocks, and the metasediments are interbanded'
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Lake porphyritic granodiorite which Ðavies (L965, p, 2I) believed

to be pre-Timiskaming. Ðavies placed alJ- of the other intrusive

rocks including the gneissic granodiorite ¡¡¡ith the l-ater acid

intrusive rock group and was of the opinion tha| the gneissic

granodiorite r",ras Algoman (Davies 1965, p" 2L)" The author

presumes that the earfier acid intrusive rocks are La.urentian"

Structural- Geology

{'oLdine

The layering in the metarnorphosed vofcanic and sedimentary

rocks of the greenstone bel-t, in Ewart and Forgie townships

generally strikes east-west except at the noses of fol-ds" Al-1

dips are steep. /1 vrel-l defined foliation which is Ín the forni

of a steep dipping penetrative schistosity also strikes east-

west and is mainly parallel- to the layeri-trg. The fol-iation is

believed to be of tectonic origin (Davies L)6J, p" 27)" The

layered and fol-iated rocks exhibit an lrregular fol-d pattern

r^rhich probably indice.Les that the rocks have undergone complex

oeforrnation, possiì:,ly b]r cross folding"

Davies {f9ó5, p. 25) w¿is the first to report the presence

of slip folding Ín the metarriorphosed vol-canic and sedimenla-ry

rocÌ<s. [Ie ¿rnd Buekingham (196È) suggested that the slip folding

represents a second period of deforma-tion which has T:'een super-

posed on northwest striklng isoclinal folds producing refoloed

folds,
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The peculiar 1$srrand- lrzrr shaped hook fol-d pattern in the

metar.ìorphosed vol-canic and sedimentary rocks of Ewart and

Forgie townships is believed. to be the product, of the refold.ing

mechanism. Ðavies {L965, p" 27) states:

rrCarey (L962, p" 10I), however', points out that
hook folds are characteristic of strongly folded
areas. Earlier fold axes, in the evetrt of two
periods of folding, are parallel to the units
rhookedt by the second perlod of folding. In bhe
present area this would suggest an earl-ier stage
of folding in r,vhich fold axes were in a northurest-
southeast direction. Carey al-so outlines some of
the extremely complex patterns that are possible
in areas characterized by ti,ro periods of foldirlg"tr

ll{" c. Brisbin (1965) carried out a detailed analysis of

bhe geometry of the folds and arrived at the follovring conclusions:

(1) The foliation surfaces ar'e of tectonic origin'
(2) The geometry of the folds is consistent with two

periods of folding.

ß) The second period of folding vr/as caused by shearing

or passive slip on the foliation surfaces"

(4) The direction of slip during the second period of

foJ-ding was close to the dip line of the foliation"

The direction of slip during shear deformation vras

cieternined by studies of the shear elongation of agglomerate

and conglomerate fragments and pillours in Ewart township.

tirisbin (1965 ) states:

rfThe greatest component of movement is down the
dip of the foliation; however, a small hori-zontal
component parallel to the strike of the foliation
is present. rr
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In his explanation of the second period of folding Brisbin

(1965) states:

nThe shear folds have been interpreted to be produced
during a period of widespread intrusion of granitic
diapirs in the Superior province of the Precambrian
shield" rr

Faulting

Prominent northeast-southwest lineaments and some northwest-

southeast lineaments occur throughout the itüinnetka Lake area"

Field evidence for f aulbing in Ev¡art and Forgie to'¡nships, and

in adjacent Gunoy and Eroderick townships to the north, is
generally not present. Davies (t965, p" 29) states:

rrThe field map¡ring indicated that fault zones
may be extremely narrow, and the adjacent rocks
may or may not ire scnr-stose. Evj.o.ence oi' fa.ulting,
if present, r^.rou1d probably be missed ín the course
of normal mapping proceoures.rt

Steep northeast and northwest striking joints are common

throughout the thesis area. l\iorth-northeast strÍking joi-nts,

r^rhr-cn are generally para1J-el- to some of the wel-1 defined

lineaments, predominate throughout the three pJ-utons of' the

lVinnetka Lake area.

i4ebarnorphism

The basic and Ínter¡nediate vol-canic rocks in the thesis

area have been rnetamorphosed to the lower" or middle zone of the

greenschist facies of regional metamorphism. The basic volcanic

rocks situated adjacent to the acid intrusive rock bodies have

:tl

ìi'
ì1,
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been meta.ìrlorphosed to the amPhibolite facies of regional

metamorphism and consist mainJ-y of plagioclase and hornblende.

iiiinor amounts of biotite, magnetite, chl-orite, sericite and

e¡:idote also occur. Garnets are commonlv found Ín a greywaeke

unit which is part of a metamorpnosed volcanic and sedimentary

rock Oelt near the north end of Forgie totunship. The garnets

inriicate that temperatures of the upper greenschist facles

and lower almandi-ne amphibolite facies i^rere probably reached.

The rrrost important seconciary minerals in the intrusive

rocks are chlorite, ser"icite, epidote and recrystal-lized quartz.

The secondary minerals, in conjunction with eataclastic effects

which, are mentioned later, inoicate that low grade dynamic

rnetamorphism has modified some of the intr"usive rocks"
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CHAPTER T]]

STÀTEJ';EI'JT OF THE PROtsLEiI/i

Pr-evious v¿ork has establ-ished that the east-west striking

and steepiy dipping foliation, urhich pervades the Precambrian

mete.riorphosed volcanic and sedímentary rocks, is of tectonie

origin, Interpretat-,ion of previous work has established thet

the intrusive bodies are of ti,.¡o relative ages; hov'rever', these

interpretations did not take account of the character and origin

of the fo.l iation r,vithin the igneous nasses and its rela.tionship

to tectonic events" T'he previous work then, has not completely

resolved the historical sequencè of intrusion and tectonism.

The object of the thesis is to study the geomeiry, character,

and or.igin of the fol-iaticn in the three intrusive h,odies of the

Winnetlca Lake ¿¡.r'ea in order to estall ish titis Sequence.

The geometry of the foliat,ion vles determíned blf ¿ fiel-d

and mesoscopic study" The interpretation of the character and

origin of the 1'oliation was basect on a microscopic studSr ef

textures and structur'es of the plutons. 'l-he nature of the

lotiauion in eaci'i intrusive body provided the basis I'or interpreting

whether the body r,üáì s ern¡:1aced pretectonícaIIy r synrectonicall Y

or posttectonical-Ly t^¡here these terms refer Lo the tecLonic

event t^rnl-cn resuLtecl in the deveropment ot <ria.strophic f'oJ-iation

1n rhe roc¡r$ r.rnich l.ter'e host to the pl-utons.

?he petrologic arrd strucuur'¿r1 data, tor a.11 of the rocK

Ìypes in tne area ol study which bear on tne problem ar-e presenced
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in the lollowing cnapters.

i'he systematic collection of

data for the fol-iation and joints

every 1000 feet along north-south

approximately 2000 feet aPart in

in pocket ), The orientation data

on lower hernisphere Schmidt equal

rock speci-mens and of orientation

v¡as based on sanpling at Points

traverse l-ines that ltlere

the VJinnetka Lake area (Plate 2,

is presented in later cha.Pters

area diagrams"

,1"ì ::::i r:.
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ÜHÁPTER IV

PETROLOGY ATùD STRUC'TUR¿L GEOTUGY OF THN

METÀT{ORPHOSEÐ VOLÙAiiiIC AND

SEÐÏ},{ENTARY ROCKS

Jntroduction

The outcrop patterrn of the metamorphosed volcanic and

sedimentary rocks in the v{innetka Lake erea is shown in plate 2,

( in pocket ),

Petrology

Ðavies (tgí>) separated the metamorphosed volcanic rocks

into three units, basic, intermediate and acidic" The three

rocK units occur Ín the thesis area; however, only the basic

and interräediate volcanic rocks are in conta.ct witn rhe

inr'iusive roci(s, and as such, are the onry roct< types importa.nt

to the investigation o1' tne reratlonship betvreen tne tectonic
fol-i¿Ltion in r,he netano::phoseo vorcanic rocks and the foliation
in the acid intrusive bodies"

The metamorplrosed basic volcanic rocks a.r.e da.r.k grey-green

in color on the fresh and weather.ed suri'ace and are fine to

medium grained. The rocKS consist predoniinantly of int,erlayered

lensey tut'f , flovrs and sediments. The metamor=phosed basic

volcanic rocks conslsL or aoout 60 percent hor'nblende and about

40 per cent pJagioclase. The liornbl-er-r<re has been al-¡nost cornpletely

lìì
i.:.ì
ì:.jì.:
ì':'ì
j::, rì

ì.i, :l
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recrystal-l,ized. The recrystallization process has produced a

relatively coar'se grained (O,Og mm" ) mosaic texture (plate 4)"

Plate 4 shorr's that there is a. very weak ta.bular alignment of

hornblende grains from the upper left to the fower right hand

corner whieh Ís the general east-'¡¡esÈ direction in the photo-

micrograph" the metamorphosed ba.sic volcanic rocks were

probably basaft in conposition in their premetamorphic state.

The metainorphosed inter¡rrediate volcanic rocks are Iight

green to dark grey-green in color on the fr'esh and weathered

surface" The rocks are fine to coarse grained and commonly

contain siliceous looking fragments. The rocKs predominantly

consist of andesite-dacite tuff, agglomeraLe and flows. These

rocks were probably andesÍte-dacite in composition in theÍr

premetamorphic stateo

The metamorphosed sedimentary rocks ar-e dark grey in

color and fine to medium grained. The rocks con.sist of grey-

wacke and arkosic greywacke" A garnet bearing zone about

50 feet wide occurs in the greywacke r^¡ithin 100 feet of the north

contact of the Ìiasic volcanic roclçs situateci on the north sicl.e

of' the lifinnetka Lake s|ock,

Contact Rel-ationshiPs

The layering in the rneta.morphosed volcanic and sedimentary

rocks general-Ly stri-kes east-west except at the noses of folds

(plate 2, southlest corner), and at the east end of ¿he itJinnetka

Lake area where the basi-c voLcanic rocks and the internediate
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Photomicrograph (x4O), (ordinary light ),
shorving folded quartz vein ma,terial in a
trtin section of a basic vojcanic rocl< that
hâs lreen cut horizontalty" The ::ock is
metarnorphosed to the antphiboliÙe facies "
t\ote the mosaic texture Ì,'ort:'ed oy grains
of hornblende whicn for-'m lineations
perpenOicular to the Ðlane of the photo-
graþn. 'fhe specimen r'rêis taken from a
Iocätiotr at,'ot-it , feet south ot' t,he south
conta ct ol tJ:re I'Jinnetrca La ]<e 5f ¡ r'k nee r
;i innetka :,ake o

PLATE ¿I
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volcanic r.ocks arc around Lhe north and south contacts resÐectively,

of the Granite Lake porphyry.

A.lthough the contact between the metamorphosed basic vol-canic

rocks and the Granite Lake porphyry rn¡as not observed, the Gra.nite

Lake porphyry is interpreted to be intru-sive into the rocks of

the greenstone beÌt. The main reason for this interpretat,ion is

the occurrence of the above mentioned arcuate outcrop pettern

of the greenstones about the Granite Lake porphyry, and the

coímon occurrence of quartzo-feldspathic vein material in the

greenstones on the sicie nearest the Granite Lake porphyry.

Observations indic¿ite tha.t the metamorphosed basic volcanic

rocks exhibit a host rock rela.tionship to the llinnetka Lake

stock (plate 5) "

The contact betr,¡een the metamorphosed volcanic and sedimentary

rocks and the gneissic granodiorite wa,s not observed; however,

a hybrid zone rvhich contains assimilated volcanic and sedimentary

rocks occurs betv¡een the two rock types and this is interpreted

to indicate that the gneissic granodio::'ite is intrusive into the

metan:orphosed volcanic and sedÍrnentary rocks (plate 2, in oocket),

The compositionaL layering in the hybrid rocks makes them resemble

granitized sedimentary rocks (plate 6),

Structural Elements

Important structural elements in the metamorphosed

volcanj-c and sedimentary rocks are: foliation, smaIl fo1ds,

two types of lineation, faults, and layeringo
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View showinE intrusive nature of the Wi¡lnetka
Lake stock Ton the right ) into the veined
orãtunro"phosed ba.sic võ1ca.nic rocks (on the
l-eft ). 'This locatíon is on the Trans-Canada

, Highway, south of i¡üinnetka Lakeo !

PL/ITE 5
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View of horizontal surface v¡hich
shor,vs that the rocks of the hybrid
zone, situated along the south
bou,ndary of the gneissj-c grano-
c'i,iorite west of the Sherwood Lake
road, r'esemble granitized sedimentarr¡
rock3. The strike of the con'rnositional
layering is east-west,

PLATE 6
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The steeply dipning foli¿ition surfaces in the metamornhosed

voicanlc and sedimentary rocks are generally parallel to the

contacts belween the metanrorpnosed vol-canic and sedirrentary rocks

and the j-ntr-usive bodies" Hov¡ever, ât the northwest extremit¡r of

the fdinnetka Lake stock the fo]-iation \ÁIas observed to be nearly

at right angles to the contact betl,/een the metamorphosed vol-canic

and sedinentary rocks and the ltlinnetka Lake stock" The significance

of this contact relationship is discussed j-n the next chapter'.

Small folds formed by passive slip commonly occur in the

basic volcanic rocks which have been 1ocaIIy metamorphosed to

the arnpf-ribolite facies. !'olded granitic veins with axial planes

parallel to the foliation of the host rocks are shown in plate 7.

Folded, recryst,allized, anci strained vein quartz occur's on the

microscopic scal-e (plate 4). The axial planes of the micro-folds

are paralleI to the rnesoscopic foliation nlanes in the basic

volcanic rocks although this is ncjt distinct in plate 4.

Elongated pillows anci hornblende mineral grains form

l-ineations in the p-Iane of the fol-iation that plunge approximately

80 degrees in the azimuth 100 degree d,irection (plate 8)"

Direct evidence of faulting occurs in the metamorphosed

basic volcanic rocks along the east contact of the t¡Vinnetka

Lake stock" Slickensj-des, gouge material and r,rell v¡eathered

schistose uones are coülaono Based on this evidence the north-

easb trending air-photo }ineaments in the metarnorphosed basic

volcanic rocks anci throughout the nearby intrusive rocks in the

study area are presumed by the writer to be of fault origin"
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Plan vler,q showing fol-ds in granitic veins
produced during passive slip of the host
,oillowed basaLt of the basic volcanic
rock sequence. The photograph was taken
¿ibout 200 feet ea.st of the eastern extremity
of the !',Jiinnetka Lake stock,

PLATE 7
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Vertical vielv, looking north,
showing elongated Pillows a-nd
hornblende grains in the meta*
rrorphosed. ba sic volcanic rocks.
The photograph was taken about
JOO feet north of the norlhwest
nose of the i¡'iinnetka Lalce stock"

PLATE B
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The layering (bedding) in the met¿inorphoseri volcanic and

sedimentary seqllence is parallel to the folia-tion; str-ikes and

dips of these plana.r'features are shoivn on the geologic inap of

the iíÍnnetkâ r,ake area (plate 2). 1þs vuork of Ðavies ftgíf)

and Brisbin O965) suggests the strong possit'ility of nore than

one period of deformation and, ås wel-l, that the final period

of folciing was a resul-t of passive movements near'ly paralJ-eI

to the dip line of Nhe foliation surl'aces.

Concluding Statements

The volcanic and sedimentary rocks ot' the greenstone beltt

as indicated by their direct and indirect host rock relationship

to the intrusr.ve ï'ocKs, are the oldest rocks in the Vdinnetka

Lake area,

The generally invariant east-west strike and steep dip of

the penetrative fol-iation, and the invar'iably steep Plunging

lineations in lhe rocks of the greenstone be-l-t within the area of

study, are f'eat,ures lnterpreted by previous authors in other

parts of the greenstone belt to be a r'esult of shear deformation"

AIl of the volcanic and sec;irirentary rocks of the greenstone beLt

are therefore concludecr to have been subjecteo to passive slip

on the foliation surfaces.

The near verticalJ-y elongate plrl-ows 1n the basic volcanic

rocks of the Winnetka Lake area have an attitude sirnil-ar to

tnatoftheelongatepet)þl-esancipi-llov'rsinliwarttownshipwhÍctr
were pï'evt-ously studiecj (Brisbin 1965). It may be inferrecì from
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the simi-iarrty

and sedirnentary

up and down the

in orientation ol the -Linear features in

rocks 01' the two area,s that the strain

dir-l of the foliation surfaces.

the volcanic

has been



CHAPTER V

PETROTOGY AND STRUÜTURAI GEOLOGÏ

OF THE !'/II{NETKA LÁ.KE STOCK

Introduction

The ì^finnetka Lake stock was classified by Ðavies (f965) as

one of the later acid intrusive rock bodies (ta¡le 1). The stoek

\,fas consj-dered to be part of the large body of intrusive gneissåc

granodiorite v¡Lrich underl-ies Gundy and Broderick townships'

The rnain body of the stock is situated in Forgie township

ancl was rnapped to the eastern boundary of the township (Ðavies 1965)"

The detailed. work for the thesis project Íncluded the mapping of

the eastern extension of the Vüinnetka Lake stock into Boys township'

The stock trend.s east-west and is approxi-mately 5 miles long and

21/¿r miles in width at its v¡idest point. The stock is surrouirded

by metamorphosecì. basic volcanic rocks, except at the boundi,rry

extending fron the north centraL to the northeast extrernity of

the stock; however, no contacts I'íere observed as a resul-t of the

heavy surface cover i-n the areau

Two small- acid intrusive rock bodies occur south of the

i{innetka Lake stock in the study area" One bodv is l-ocated aì-ong

the southwest shore of GraniLe Lake; the other 'body is located

at Ridge Lake" These tv¡o sniall ¡ock bodies have mesoscopic

structural, compositional- and textural- similarities r'¡ith the

ltrinnetka Lake stoek and are therefore considered by the v¡riter

to L,ê related in origin to the ifinnetka Lake stock"
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Petrology

The -','tlinnetka Lake stock exhibits compositional zoning but

is granodio¡'ite in average contposition. Ðavies (1965, p" 19),

in conmenting on the cotnposition of the stock, states:

tf ln the fiel-d the relative proportions of plagioclase,
. niicrocline, quartz and tiotite (plus hornblende) can

be estimated; and a variation, from gr'a,nite in tlle
centre to hornbl-ende diorite at the edges, t¡¡as suspeeted
near Spitsi Lake. To the east the variation is less
obvious, and the avet'age composition is probably
granodiorite to quartz nonzonite. rr

The average composition of thr'ee specirr:ens tal<en west of

the Sherwood Lake road, based on a visual microscopic estimate

of the minera.-L per'centages is: oligocl-ase-andesine l+5 per cent,

rnicrocfine I4, quartz 23, biotite 8, hornbl-ende 5, epidote 3, and'

sphene, apatite and zircon comprise less than two per cent"

The Winnetka Lake stock is grey in color and medium to

coarse grained. The stock contains shar'ply ciefineri, tabular and

verticaÌly elongate, fine gra.ined, dark Ínclusions, composed

pr'imarily of hornb'l-ende a.nd bioti.te, r,rhich are interpreted to

be metariiorphosed. vol-canic (greenstone ) fragments (plate 9) "

The inclusions are evenly distributed throughout the stock and

compr-ise about one per'cent of the volune of the stock.

Structural- Elenents (i,iesoscopic )

Fol-iation

The I-{innetka Lake stock is

developed penetr'ative fol-iation

characterized by a very wel-l

parallel to the ea.st-west striking
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View looking west Paral-lel to
the fol-iation in the t¡Tinnetka
Lake stock shoi,ving incl-usions.
The photograph wars taken one
rnile west of Caribou Lake on
the Trans-Canada High'r,^raY 

"

PTATE 9
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steeply dipping tectoric 1-oriation of the host volcanic and

sedimentary rocks (pl-a.te 10)" The aLultude of the l'oliation in

the tlr,o rock types in plate 10 is J'06o/Ù5o north" Thirty-six

readings on the strike and dip values of the foliation in the

iVinnetka Lake stock lslere plotted and show an average attitude

of 1060/85o north (pl-ate 11). The penetrative foliation in the

ldÍnnetka Lake stock departs f'ro¡n the general'east-r.n¡est strike

only at the eastern extremity of the body i'vhere it changes

direction to a str j.ke of 080 degrees (azimuth) (prate 2) " The

foliation, hov'rever, retains its very steep dip.

The tectonic foJiation of the host volcanic rocks at the

northv¡est extremity of the i'/innetka Lake stock¡ âs observed in

plan vie',ri, passes directly into and is continuous with the

penetrati''re foriatio.n in the ì{Ínnetka Lake stock.l Àt this

J-ocation the strike of the foliation is at a high angle to the

strike of ihe contact betbieen the two rock tJrpeso

Ttre ï'ol-iation in the vVinnetke Lake stock prinnarily results

rrom the al-ignraert or r-noividual grarns or l-enticul-ar aggregates

of querLz and feldspa.r and of' plates ot' biotite. The renticles

are also arigned :-n the tanular sensie" The verticalry elongate

and tabular inclusioo" *rafrr-n the stock are aligned paral-1e1

to the foliat,ion surfaces, and the foliation surfaces pass

through the incl-usions" The foliation in the incl-usions primarily

results from the linear alignment of hornblende grains"

iV. C, Brisbinr Fersonal conLrnunieation.



)a

vertical u*pou.ttð 
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àast,
shorring the similar steep dipping
foliation in the vVinnetka Lake
stock and the meta.rnorphosed
basic vol-canic rocks. The Photo-
graph was taken at the south
side of the northlvest nose of
the irlinnetka Lake stock"

PLATE ].0
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Foliation Ðistribution
ìttinnetka Lake SËock

Lower Hemisphere Equal Area Projection
(36 pol-es to foliation surfaces)
Contôurs: 5y", IO%, 75%, and ZOdþ,

Sample points at 1000 foot intervals
along north-south l-ines 2000 feet apart.

PLATE 11



31

Li-neations

Lineations are in the for¡n of inciividual mineral grains

and aggr'egates of ,niner'al- grains within the stock; in a-d.dition,

the inclusions with their contained minerals exhibÍt a. v¡elI

developed prefer'r'ed orientation"

The rnost conspicuous lineation is fortled bv the Íncl-usions,

the longest axis and the tabular faces of r.¡hich are aligned"

A three dirnensional view of an incl-usion shows that the longest

axial dimension (x axis ) is near-ly ver-tlcal and the intermediate

axial dimension (y axis ) is nearlv horizontal-, striking parallel

to the fol-iation (plate 12). The mineral- grains of hornbl-ende

and biotite, which a.r'e the dominant minerals in the inclusions,

exhibit a nearì-y vertica.l prefer'red. orientation parallel to the

longest axial dimension (x axis) of the inclusions.

iulineral grains of feldspars and hornblende v¡ithin the

stock are near vertically elongate parallel to the elongate

incl-usions.

F aults
Lineaments that strike 100 degrees (azirnuth) vrere interpreted

as faul-ts L,y ílavies (1965, p, 29). The origin of the lineaments

that str.ike 0lO degrees (azirnuth) is uncertain, but â.re

presuined by the v¡riter' to L,e of fault origin.

Joints

The most cornrnon joint sets strike apnroxirnateiy north-noÊtheast,

noÉtheast, and general-l-y east-v¡est" \tear'Iy all of the joint sets
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Viei¡¡s looking rrlest showing tabulai-'
aiignment and vertical eJ-ongation
of inclusions parellel to the penebrêti
foliation '¡¡hich passes through the
inclusions i-n the v,iinnetka Lake stock.

PLATE }2

VE



rìl.ì ::::.:1
l

33

dip steeplY.

Sixty-seven readings on the strike and díp values of the

joints i..r€rê pl-otted (plate 13). The most common strike dir-ection

is centred at azimuth LOZ degrees and is nearly vertical" This

is nearl-y paralle1 to the strike of the foliation maximum

(p1ate 11) and these joint seLs are therefore considered to be

strike joints. Tr,ùo secondar'y joint set strike directions are

centred at azinuth 020 degrees anci azirnuth 049 degrees. .both

sets ciip close to vert,ical.

Structural- Elements (l'4icroscopic )

The roicrotexture ol the foliation in the Tdinnetka Lake

stock is characterizeci by features interpreted to have resulled

from what is termed trdirect cornponental rnovement"rr.l Grain

boundaries have been partially rounded resulting in unequal

grain sizes (¡i. plate 14). '"Juartz shows irregula.r extinction

in the wel-I known appeät:ance of strain-shadows. Crystals of

pLagloclase are comrlonly bent and sorne exhibit irregular spaced

ánd oiscontinuous tinrinning, which is interpretecì to ne of secondary

origin { B. pJ-ate t4 ) 
"

The microtexture of the fotiation in the tilinnetka Lake st.ock

indicates that cataclastic r.reta¡lorpl:ism2 ca.used fracturing,

T trÐirect componental- inovenentsrt, af'ter Sancier (1950),
involves crysta1 gliding or relative displ.e^cetnent of grains
(Turner and trernoõgenr f9ó0, p. ôI2).

2
CaLaclastic netamorphism is <leflnect as the mechanical-

creformatj-on (plastic flow, rupture) of ::ocks without recrysta]--
Iization. or chemical reaction (Turner and Verhoogen, 1960, p. l+52)"



Joint Ðistribution
!{innetka Lake Stock

Lower Hemisphere Equal Area Projection
(67 poles to joint surfaces I .Contours: )d/or- 6dy', gyr, and lToir,

Sample points at 1000 foot intervals
along north-south lines 2000 feet apart.

PLATE 13
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l'hotomicr"c.rgra.pii ix2Oi (ci"cssecì lticois ) ,
sholrring cataclastic texture and unequal
¡5rain size in the i,'finnetka Lake stock.

B. Photomicrogr"ach (x40 ) (crossed nicols ) ,
snolving rrent felcispar crystals (lor,.,.er)
a.nd oiscontinuous secondary twinnirrg
(uF,per) in ¡¡s \tlinnet,ka l,ake stocl("

PLaTE l-¿r.
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crushing and deformatj-on of the nineral grains which produced

a cata.clastic texture, The brealcing down process has not

progressed general-Iy to the stage ktrown as rrmortar sLructu.rell,

in which ther'e are rel-atívely la.rge very wel-l rounded rel-icts

or original- crysta.ls embedded in a matrix of much smaller elements"

Recrystallization of quarlz aJ-ong the partialty rounded

grain boundaries h¿.s occurred " The recrystall-iza.tion is i-ncíicated

by the occurrence of non-strained crystals n'hich form a mosa.ic

pattern. Regarding the process of recrystallization in tectonical-Iy

deformed rocks, Harker (1939, p" 170) states:

tÌIn particul-ar, wê must presume in all- cases a
certain amount of recrystallization of the more
sol-ubl-e mineral-s present, pr'oceeding concurrently
with the cataclastic process proper.rr

.The aligned mineral- grains of hornblende and biotite in the

i-nclusj-ons do not show evidence of cataclasis; the texture suggests

recrystall-ization ouring the deformation"

. 
Concluding Statements

The Winnetka Lalce stock is characterized by steenly dinpÍng

penetrative foliation planes that have en average strike of

10ó degrees (azimuth) and pass completely through incl-usions

which occur in the stock. r¡lithin the stock itself fol-iation is

defined by the alignment of lenùicul-ar mineral grains and plates

of biotite. Many of the mineral grains have been rounded and bent

by crushing and deformation" The Lenticul-ar shape of the grains

has resr-iJ-ted from cataclastic metarnorphism and is characteristic
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of tectonÍcally deformecl r'ocks" Harker' (1939, p, L67) states:

?rThe lenticular shape is retained as being that
best aiapted to resist further crushi-ng under the
given type of stress"rt

The penetrative foliation j-s parallel to the tvuo Ìongest

dimensional a.xes of the tabul-ar Íncl-usions contained in the

stock and passes cornpletely throu-gh them"

ThÍs leads to the conclusion that the foliation in the

i,rlinnetka Lake stock a.nd the a.lignment of the inclusions were of

tectonic origín. The regiona.I tectonÍc fol-iation in the rnetarnorphosed

vol-canic and sedimentary rocks passes directly into the penetratÍve

tectonic fol-iation of the Vü'innetka Lake stock vrhich suggests thaË

the foliation in both rock types is of corffnon origin" Further

evidence of a conimon origÍn is in the form of the rnotrement direction

on the fol-iation surfaces vrtrich in both rocks is close to the

dlp line of the foliation"

0bservatj.ons suggesl that movement on the steeply dipping

tectonic foliation surfa.ces h/â.s accomnfished by tr^¡o processes,

each one characteristic of certain rock types. The basic volcanic

rocks ano the incl-usions in the vilnnetka Lake stock were foliated

tectonicalty by slip accompl-ished by the internal rotation and

pronounced recrystallization of mÍneral grains" At the same time

the body of the f/innetka Lake stock was tectonical-}y foliated by

catacl-asis and accompanving weak recrystall-ization of mineral

grai-ns. Although the geometr'y and direction of strain 1¡I€Í€

persistent in the ríìetari,or'phosed volcanic and sedimentary rocl<s
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and in the'¡iinnetka Lake stock, the straj.n mechanism appears to

have been dependent on rock type.

The generally east-¡¡¡est striking joints may b'e rel-ated to
the inter'preteC faults that strike 110 degrees (azimuth).

The origin of the north-northeast and the northe¿ist striking
joints is not positivellr ]ç¡6r¡¡¡, hovrever, a. possible origin is
discussed in chapter VfJT.
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CHAPTER VÏ

PETROLOGY irllD STRUTITURAL GEOLOGY 0F

THE GRAI{ITE LAKE PORPHYRY

fntroduction

Greer (1930) and Thomson (1937 ) mapped. respectively the

southwest a.nd southeast part of the Granite Lake porphyry"

T'he northr+est portion of' the pluton, Ìying in the northwest

cor'ner of Boys tov¡nship, was mappecì during the present investigation
of the e¿;ster'n extension of the i;finnetka Lake stock ani. the

gneissic granocliorite.

The Granite Lake porphyry is bounrìed by liasic volcanic

rocks along the uresf, the northv¡est and a portion of the northeast

contâct" fnt,ermediate vol-canic rocks lie along the south contact

of the Granj-te Lake porphyr.y. The Granite Lake porphyr.y and the

main body of the winnetka Lake stock were not observed to be

in contact on the surface; they are -qeparated by an arcuate

belt of basic ancÌ int.ermediate volcanic rock.

The Granite Lake porpi-iyry is charact,erized by east-rvest

striking, generally steeoly ciipping foliation planes that ha.ve

a simila.r appearance to the fo-Liation plarnes in the !'iinnetka

Lake stock.

Fetrology

The Gr¿rrr:.te Lake porphyry a.ppea.rs to h¿rve the same average

composition throughout the northwest portion of the bod¡¡. The
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average conìposltion of three specimens, basecL on e visual microscopíc

estimate of lhe nineral percentages j-s: oligocl-ase-andesine l+5

per cent, microcline 20, quarLz 20, hiotite 8, l-rornbl_ende 5, and

epidote, sphene and apatite comprise about 2 per cent" The

mineralogy indicates tlrat this body is g::'anodiorite in composition,

The Gra.nite Lake porphyry is greyish pink in color and

has a porphyritic or porphyroblastic texture" T:he oilenocrysts

or porphyroblasts are ¡nicrocline; tÌ-re o:rigin of these is
unknown at present. Sharply defined r.egular shaped incl_usions

interpreteci to be meta¡iror'phic voLcanic rock fragmentso simi]ar
to the inclusions in the l¡linnetka Lake stock, occul. thr.oughout

the Granite Lake porphyry, The inclusions comprise about one

per cent of the vol-ume of' the porphyry"

Structural Elements (Ivlesoscopic )

Foliation

The Granite Lake porphvry is characterizec by a røeakly

developed penetrat,ive fol-iation" sixteen readings on the

str"ike ancì dip values of the fol-iation v/er.e plotted, but the
contour. dia¡5raln cannoi be considered representative of the body

as a v¡hol-e because the freouency of'sampJing is small a.ncl only
a reratively small portion of the body ]ies v,,ithin the thesis
ä.rea. Pl-ate 15 indic¿ites that, the centre of the maximum

concentration of' readings is at azirnuth 080 degrees. The averåge

dip is near' vertical-"

The 080 degree (azimuth) penetrative f'ol-iation is paral_Lel
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Fol-iation Ðistribution
Granite Lake Porphyry

Lovi¡er-Hemisphere Equal .Area Projeetion(r0 poleè to foiiation surfaões )Contours: 5T;, IO%, Lj%, and.2A/o,
Sample points at 1000 foot interval-s

along norbh-south Iínes ZO0O feet apart.
PLATE 15
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to the long and interrnediate dimensional axes of the tabular

inclusions and passes comnletel-y through ther¡r. The f'ol-iation

results from the alignment of individual- minerals and lentj-cular
aggregates of quart,z and feldspar and plates of t,iotite" 1'he

l-enticles exhibit an alignment simil-ar in character to that of

the i'Vinnetka Lake stock. They a.re elongate in a dir-ection close

to vertical- and are also aligned in the tabular sense"

Ihe fol-iation pattern is complicated by localized shearing
along steeply oinning surfaees which strike northv¡est anci northeast.

Lineations

the individual minerar grains, aggregates of nineral grains,
and the elongate and. tabular inclusÍons throughout the Granite

Lake porphyry, exhibit a well developed nea-r vertical elongatÍon
slmil-ar- to equivalent features in the'ilinnetka Lake stock (plate 1ó),
Plate l-? is a plot of the plunge of elongate incl-usions in the

lrlinnetka Lake stock and the Granite Lake porphyry¡ âs r¡re1l a.s

the plu.nge of elongate inel-usions in the gneissic gr.anodiorite

¿ls ciiscussed later.

Fauits

The Granite Lake por'phyr=y is transected by northeast, north-
west, and eest-west trending lineaments that are very appar-ent

on eeriaL photographs and have been interpi:eted to i_,e faults.
The frequency of these features suggest that the Granite Lake

porphyry has t:een disturbed. by t'aurting to a greater extent than

has the ifinnetka Lake st,ock or the gneissic gr"anodiorj.te"
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Vier6¡ of near vertical face, loole ing
wesl, showing vertical elongaticn
of inclusions parallel to the
oenetrative foliation of the Granite
Lake porphyry" The photograph i''ras
taken irnmediately north of Lake
of the :¡,ioods oll the Trans-Caneda
iiigh-r,ray.

PTATE ]6
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t'dinnetka
Granite
Gnei ssi c

Plunge of EÌongate Incl-usions

La.ke Stock--Each Symbol Represents i,'iany íì.eadings"
Lake Prophyry--Each Symbol ilepresents iviany Readings.
Granodiorite--ilach SyrnboÌ iìepresents an Individual iteacting"

Lower Hemisphere ¡dulff Itlet.

PLATE 17
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T'he northeast striking lineaments are par'allel- to previousl-y

ciescrlbed faults v¡hich v\rere observed in the ba.sic vof canic rocks

along the east contact of the udinnetka Lake stock" Further

evidence ol'f'eru-lLing is in the form of northïvest and east-west

shearing which was ot-:served near the southeast and ttre north

central extrernities of the Granrte Lake porphyry"

Joints

The most comnion joint sets strike northwest and northeast.

llearly all of the joint sets dip steeply

Twenty-one rea.dings on the str'ike and dip val-ues of joints

hrere plotted. Pl-ate 18 indicates that there are two dominant

sets centred at azimuth l22 degrees and azimuth 048 degrees.

Structural Elements (lr{icroscopic )

The microtextur'e of the fol-iation in the Granite La.ke

porphyry, like the microtexture of the foliation in the itlinnecka

Lake stock, is characterized by features wL:ich are inter'preted

to indicate that direcl componental- mor¡ement of grains occurred.

l¡eatures comrionly observed are: rounded mineral graíns of
unequal size wnich have fractured and fragmented kroundaries,

f ractured and strained ctuariuz grains, and weak bending of
plagiocl-ase l-aths" These 1'eatures of the foliat,ion indicate

that crushj-ng by mechanical def'orfiation r^ra.s severe enough bo

produce a cataclastic texture.

Recrysta-Llizetion of quart,z ,acijÐcent to rounded grain

ooundaries lvas observed in some thin sections"
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Joint Dlstribution
Granite Lake Porphyry

Loluer.Hemisphere Equal ¡rrea Proiection(zt poies to joinr surfa."ä )Contours: 5lo, IOfo, a.nd 15dio,
Sample points at 1000 foot i_ntervals

along north-south Jines 2000 feet apart"

PLATE 18
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Concluding Statements

The Granite Lake norphyry is chai:acterized by a poorly

defined penetrative fol-iation produced by the arignment of
lenticul-ar rnineral grains and plates of 'oiobite, The o8O degree

{azimuth ) penetrative foliation is paralleJ to the two longest

dimensional- axes of the tabuiar inclusions and passes completely

through therrr.

'I'he mesoscopic study, and the microscopic study of textures,
interpreted to be of catacl-asiic origin, indicate that the

foliation in the Granite Lake porphyry is of tectonic origin"
The dorninant moveri,ent direclion or slip direction on the foliation
surf'aces, as indicated Dy near vertically etongare incÍividual-

r¡ineraL grains, sggregates of mineral grains, and inclusions,
appeer;q to be nearl-y paraltel to the o.in rine in the foliation
surl'a ce s .

The origin oÍ' the no¡thwest and northeast striking joints
is not derinitery known, however, a possible origin is discussed
j-n cnapter VIII"
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CHAPTER V]]

PETROLOGY ;iIiD STRUCTURA], GEOTOGY

OF THE GNEIS'SIC GRANCDIOR]TE

fntroduction

The gneissic granod.iorite r¡¡as previously cl-assified

(Davies 1965, p. 5) as one of the l-a.ber acid intru-sive rock

bodies (lable 1).

The gneÍssic granodiorite exarnined b1.r -uhe writer (ptate 2)

lies adjacent to the south contact of a vast area of gra-nitic

rock5, most of which has been mapped at a reconnaissance scafe

on1y. Contacts between the gneissic granodiorite and the

;finnetka Lake stock are not exposed; ltor^rever, the differenl

structrrral characteristics in the trvo rocks implies that the

gneissic granodiori-r,e is intrusive into the l'finnetka Lake stock"

IJo evidence of a fau]t cotltact r¡las observed"

The gneissj-c granodiorite is characterized by a curviplanar

foliation v¡hich generalty strikes east-west and has steep dips"

The fofi-¿rtion plan-os tend to vrrap around inclusions and have a

less regul:,.r orientation than the foliation described in the trT¡o

previous chaPters.

The

gneissic

and dark

Petroì-ogY

gneissic granodior=ite was pr'eviouslli mapped as intrusive

horntrl-ende-biotite granodiorite, with aplite, pegmatite'

inclusions (Ðavies L965, p. Ì8)" There has been
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assimil-ation by the gneissic granodiorite of the volcanic and

sed.imentary rocks of the belt tha| l-ies along the south contact"

This zone of assimilation v¡as previously rnapped as a hybrÍd

zone (Ijavie s 1965, and plate 6) , and aÌthough contacLs were

not found due to poor outcrop exposure, the occurrence of the

hybrid zone is interpreted by the writer to indicate that the

gneissic granodiorite has an intrusive rel-atj-onshÍp to the

rocks of the greenstone bel-t as previously stated.

The gneissic granodiorite is grey in color and medium to

coarse grained" The gneissic character of the granodiorite is

due to compositional layering resulting from laths of feldspar

and grains of quartz concentrated along l/lr inch to I inch ¡¡ide

J-ayers th¿it al-ternate v¡ith layers of biotite and hornlrlende.

'I'he light and dark colored layers tend to wrap around inclusions
(8. plate 19 and pl-ate ?O) " Inclusions are usually irregular
shaped and have been interpreted to be meta.morphosed basic

volcani-c rock. 'Ihe incl-usions contain numerous smal-l (one

millimeter) crystals of fel-dspar which are probably of metamorphic

ori-gin.

Ïhe average mineral cornposition of leucocratic layers in

three specimens of gneissic granodiorite west of the Sherwood

Lake road, based on a visual microscopic estj-nrate of the rnineral

percentag€sr is: oligoclase-andesine 40 per cent, microcl-ine I?,

quartz 28, biotite 10, hornblende 5, epidote 2, sphene Ì, and

apatite and magnetite comprise al;out 2 per cent" The melanocratic

J-ayers consj-st of apnroximately d0 percent bioti.te, 30 per cent

hornblenoe and 30 percent quartz and fel-dspar.
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å. Horizontal exposure sitov;iäg curviFlänal'
foliation in the gneissic granodiorite"
Photograph was taken 1000 feet south of
Sherwood Lake"

Horizontal exposÌrre shovuing curviì-;Ianar
foliation Tr,rrapping around incl-usion in
the gneissic .qranodiorite" T'he photograph
was taken about 200 feet north of northea:¡t
extrenity of the t'Iinnetka La.ke stock.

H

PLTiTE 19
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Horizontal exposure shovring curvi-
pl-anar qenerally east-west striking
foliaiion wrapping around inclu-sions
in the gneissic granodiorite.
'lhe photoþraph 'n'ãs taken ah,out i$
miles west of liiinka.duza Lake"

PLATE 20
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Structural- Elements (Iriesoscopj.e )

Fol-iation

The gneissic granodiorite is characterized by a well

oeveloped curviplanar fol-iatj-on resulting from the alignment

of biotiLe and hornblende in the dark col-ored lalrers and the

alignment of tabular crystals of feldspar in the light col-ored

layers, The foliation is parallel to the compositional- layering
(4" plate l-9)" Twenty-four readings on the strike and dip val-ues

of the foliation lr,Iere plotted and show an averâge a|titude of

azimuth lOB degrees in the study area (plate 2I). The curviplanar

foliation and compositional- layering is generally naral-l-el to

the east-west striking steeply dipplng tectonic foliation in'

the metanrorphosed volcanic and sedimentary rocks, in the l'iiinnetka

Lake stock, and in the Granite Lake porOhyry" The curviplanar

foliation in the gneissic granodiorite, however, is unigue in

that it does not pass through or penetrate incl-usions }ike t,he

foliation of the ù'iinnetka Lake stock and the Granite Lake porphyry,

but instead is distorted around them to form a typical flor^¡

foliation, r'lhere typical flow fol,iation occul:s in the gneissic

granodiorite, a weak fol-iation Þras observed r¡rithin and parallel

to the boundaries of the inclusions. This fol-iation results

from the alignment of mafi-c mineral grains in the Ínclusions.

Line.ations
'Ihe long dimensions 3 to 4 feet) of inc1usions in the

gneissic granodiorite within JO0 feet of the \tlinnetka Lake stock,

are cornmonly aLigned in the near vertical direction" 'Ihe
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Foliation Distribution
Gneissic Granodioríte

Lower Heniisphere Equal- Area Projection
(24 poles to fóliation surfaces)
Contòurs: 5là, IOol,, f5/', and z}f""

Sample points at I00O foot intervals
along north-south l-ines 2000 feet apart.

PIATE 21
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alignrnent may be indicative of near vertical- movernent near

the contact where differential shear produced by enplacement of

the int¡:usive body of gneissic granodiorite woul-d be rnost

pronounced.

In most parts of the gneissic granodiorite the inclusions

are similar to those shown in plate 22 which was taken about

1OOO feet north of the Ìrfinnetka Lal<e stock" The photograph

shov¡s that there is no preferred alignment of the inclusions;

however, lhere is a- tendency for hornblende mineral grains

within the inclusions to align paralle1 to the irregular

incl-usion l¡oundarles. This fortris a foliation nea.r the edges

of the inclusions and is interpreted to have resulted from

rotation and recrystal-l-ization caused by reaction with a liquid

or semi-liquid melt.

¡'qUtts

Faulting in the gneissic granodiorite is revealed only

by the numerous east-west and northeast striking lineaments

r^¡hich can be observed on aerial photographs, The lineaments

have the same strike as the assumed faults in the di-nnetka Lake

sto ck "

Joints

The most common joint sets strike north-northeast and

a.pproximately east-west" Nearly all- of the joint sets ciip

steeply.

Forty readi-ngs on the strike and dip values of joints
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View of vertieal surf¿rce sh.owing
vertical alignment of inclusions
the gneissic granodiorite, I'he
was taken on tolvnshiP line 1000
of the northern extremity of the
Lake stock.

t-,ha t no
occurs 1n

photograph
feet north
i¡iinnetka

PLHTE 22
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were plotted. Plate 23 indicates that there a.re two joint sets

which are centred at azimuth J-10 degrees and azÍmuth û25 degrees"

Structural El-ements (Microscopic )

The microtexture of' the l-eucocratic and mel-anocratic layers
in the gneissic granooiorite are characLerízed bi¡ r.reli- oefined

mineral- grain ooundarlies. '1.he reLatively le.trge grains of feldspar
and quarLz in the leucocr'atic ì.ayer.s are particularl-y welt def-ined

and exnibit au interl-ocking relationship (plate 2l+).

Quartz generally does not exhibit fractures and trstrain-

shacowstr; if present, they are onlv, weakì-y cieveloped. Llrystals

of feldspar are lath shaped, and, like the interstitial quartz

grains, ther-e has been no granula.tion or rounding at the grain

boundaries as observed i-n the mi-crotexture of the 'l'u-innetka.Lake

stock. Plates of mica and grains of hornblende commonly exhÍbit,
paraì-lel aJ-ignment.

The microtexture of the gneissic granodiorite is interpreted
to be of flow origin" Turner and Verhoogen (t960, p, 5gO) state:

rtln the a.bsence of gr-anr¡l-ation, undu.lose extinction,
or marked. preferred orientation in the crystals ofqua.rtz the mineral- rnost sensitive to deforrnation
any parallel arr"angement of mica flakes or of prisms
of hornblende may safely be interpreted as due to
magrnati c flou¡. tr

l'rieak cataclastic textures r""rrfting fr'om incipient granul-a|ion

occur locaÌl-tr near the south extrernity of the gneissic granodioríte

whe're the vertically aligned inclusÍons occur, The v¡eak cata-

clastic tex.tures are i-nterpretecl to be a protoclastic effect,



Joint Ðistribution
Gneissic Granodiorite

Lower -Hernisphere Equal Area Projectlon
(40 poles to joint surfaces)
Contours: 5d/,, 1O7;, and I57i'.

Sample points at 1000 foot interval-s
along north-south l-ines 2000 feet apart,

PLATE 23
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Photomicrographs {x20) showing approxiinatell'
equigranular rnÍnera.l-s with interlocking grain'boundaries in the $neissic granodiorite 

"

FLATE 2I+
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although the PossibilitY of later
Regarding protoclastic structures

state:

faulting cannot be discounted"

Turner and Ver'hoogen (t960, p. 59O)

rrThe forces which bring about sustaineC fl-or,¡ of a
highly viscous, largely cr'ystall-ine magma a,re usually
suffiê:-ently pov.ierful to cause rupture and incipient
granulation of sorne of the gr-ains of quartz and
feldspar in the l-ast stages of magmatic florv" The
result is a protocla.stÍc- (nonmeta.mor'phíc ) structure.
j'lore often than not the deforming forces continue
to operate after crystal-l-ization is complete and
consequently then imprint a truly meta.morphic
fabr'ii upon the quartz and perhaps upon other mineral.s
as wel-l, lf

Recyystall-ization of quartz along some grain boundaries

occurs, but it is weakly developed simi]ar to that in the

vVinnetka Lake stock"

. Concl-uding Statements

The gneisslc granodiorite is characterized by a curviplanar

foliation which is parallel to compositional layering deflned

by ba.nds of light and dar"k mineraJs. The fol-iation and

compositional layering, which is generally parallel to the

steep dipning foliation of teetonic origin in the vt/innetka

La.ke stock, the Granite Lake porphyry, and the greenstone,

tends to wrap around lnclusions rather than to penetrate through

inc]-usions as it does in the other rock bodies'

The mesoscopic and rnicroscopic studies indicate that the

foi-iation in the main body of gneÍssic gra.nodior'ite

origin. The i.ominant movement or flow direction on

is of fl-ow

the foliation
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surfaces, as indicated by near vertically aligned incl-usions

and weak catacl.astj-c textures in portions of the body near the

south contact, appears to be approximately parallel to the dip

l-ine of the steep dipping flow foliation"
The origin of the north-northeast and gener'ally east-v¡est

str'Íking joints is not knor¡¡n, but a possible or'igi.n is iiscussed

in chapter VIII,
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CHAPTER VII]

INTERPRETAT]ON ÀN]] ÐISCUSSIT]N

Introduction

The results of the field, mesoscopic and microscopic

studies presented in previous chapters have indicated that

the origin of tÌre foliation in the'¡finnetka Lake stock and

t,he Granite Lake porphyry was by cataclastic slip caused by

tectonic processes. 'i'he observed geornetr'y of the fof ialion

and l-ineations al-so supnorts this origin. The p,rincipa.l strain

was in the form of movemenNs al-ong fol-iation surfaces approxirnately

paralle1 to the dip of the fol-iation.
The stuciles have indicated that the origin of the fol-iation

in the gneissic granodiorite was by magmatic flow and this

origin is compatible with the observed geometry of the fol-iation

and lineations v¡ithin this body, The movernent during flow was

inberpreted to be larninar, approxinately parallel to the dip

of the ffor,,¡ fol-iation sur'faces.

The main purpose of this chapter is to present an interpretation

of the historical sequence of intrusion and tectonism based on

these results" This interpretation of rel-ative ages of the

intrusive bodies 1s followed L'y discussions u¡ith r'egard to:

1) Protrlems relating to the rel¿Ltive age of the Granite

La.ke porphyry"

2) The significance of the foliation strike change at

the east end of the stucly areeo
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These discussions are irnporlant because they ernphasize

that there are complications to interpr'eting a rel-atÍvely

simple age relationship based sol-el¡r on the origin and geometry

of the fol-iation and the movement direction as indicated by

lineations 
"

'ïhe chapter concludes r"¡ith a discussion of the joint

system and faults 1n the study areau

Relative ages of the Intrusive Rocks

The geometry of the fabric in each of the inttusive rock

bodies is very sinrilar. The rnaximum concentration of the

foliation orientation in the idinnetka Lake stock (plate 11) and

in the Granite Lake porphyry (plate 15 ) is similar to the

maximum concentration of the foliation orientation in the

gneissic granodiorite as shown by plate 2I" I'he nlane of

maximum concenlration 1s generally east-r"¡est and neer vertical
Ín the distribution plots of the three intrusive hodies.

PLa.te 17 shows that the plunges of eÌonga.te inclusions in the

utinnetka l,a.ke stock, in the Granite Lake porphyry, and near the

south contac'b of the gneissic granodiorite, are orien|ed in
a similar manner. iill of these lineations plu-nge steenly.
'Ihis sirnilarlty in the geomet::y of the fabric elements in the

three intrusive bodies indicates that the strain pattern was

the same and that the principal direction of strain was nearly

parallel to the dlreetion of dip of the foLiation surfaces in
each of' the intrusive bodies" Hov¡ever, strain in the ldinnetka
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Lake stoci< and in the Granite Lake porphyry v¡as interpreted to

have been produced by slip accompa-nied try cata.clasis, and strain

1n the gneissic gra.nodiorite was interpreted to have been

produced by magmatic flovr. It is evident that, although the

strain pattern in aII trlree intrusive bodies is similar, the

straÍn mechanism in the !'/innetka Lake slock and the Granite Lake

porphyry was different than the strain mechanism in the gneissic

granodiorite. The structural evidence indicates that the vlinnetka

lake stock and the Granite Lake porphyry hrere in a semÍ-solid

or solrd srate at the tine of' deformation and ¡¡ere etlpì-aced

prior to the deformational- event that produced the foliation"

The time of intrusion of the Winnetka Lake stock relative to the

tine of intrusion of the Granite Lake oornhyry is uncertain; this

is referued to in l-ater discussion.

It is consistent with the above to suggest that the gneissic

granodiorite u¡as intruded during or fol-towing the developrnent of

the tectonic t'olia.tion in the ìlinnetka Lãke stock and the Granite

Lake porphyry" This would indicate a posttectonic or syntectonic

origin for the gneissic granodiorite. However, the similarity

in the averãge attitude of Lhe steeply plunging i-ineations near

the south contact of the gneissic gr-:rnodiorile with the Éìverage

attitude of lineations in the 'Jinnetka Lalce stock and the

Granite Lake porphyry (plate L7), suggests tha.t the near

vertical emplacement of tne large body of intrusive gneissic

granodiorit,e may ha.ve imposed tue tectonic l'oliation on the

ùVinnetka Lake stock, ttre Granite Lake porphyry and the rocks of
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the greenstone belt. This interpretation envisages the gneissic

granodiorite as a relatively mobile magma emplaced by flovr in a

vertical- sense" lf t,his interpretation is correct t,he emplacement

of the gneissic granodlorite a.nd the developr:ient of its fl-o'ø

foliation would be contemporaneous v¡ith the development of the

tectonic fol-iation in the u/innetka Lake stock and the Granite

Lake porphyry" The gneissic granodiorite is i-nterpreted, therefore,

to be of syntectonic origin (Tabl-e 2).

A Ðiseussion of the Problems Rel-ating to the Relative A.ge

of the Granite Lake Porphyry

A pretectonic origin for the Winnetka I-,ake stock and a

syntectonic origin for the younger gneissic granodiorite seem to

be suppor'ted by a1r of rne data, 0n the other hand, the interpreted
pretectonic origin of lhe Granite Lake porphyry is somewhat

uncertain. The main reason for this uncertainty is that the

tectonic foliation in the host rocks of the greenstone beft '¡¡as

not observed to Ðass directì-y into the tectonic f ol-iation in the

Grani-te Lake porphyry due to the l-ack of good outcrop exposure.

The interpreted preteclonic origin for the Granite Lake porphyry

\^ras primarily ba.sed on studies which suggested that the cataclastic

fol-iation in the Granite Lake porphyry originated at the saxne time

as the cataclastic fol-iation in the ùIinnetka Lake stock. This

interpre|ation was supported further by the similarit,y in the

shape of the incl-usions and the penet:rative na.ture ol' the ca.tåc1p,stic

f'oliation through the inclusions in both intrusive bodies"
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A syntectoni-c or postteclonic origin, âs opposed to a

pretectonic origin for the Grenite Lake porphyry is ¡-rossible if

the Granite Lake porphyry is assumed to have been ernol-aced in a

partially solidified state. The displacement of the basic vol-ca.nic

rocks and interrnedia.te volcanic rocks, and the âccompanying

change in the direction of the fol-Íalion around the north and

south sides of the body of Granite Lake porphyry, caused by a

wedge-like empl-acement of -un" bod¡r, would be consistent r¡¡ith this

assumption" The cataclastic or metarnorphic fabric in the Gra.nite

Lake porphyry might therefore be considered of protoclastic

origin, but it is difficul-t to provide a satj-sfactory explanation

of the manner in which the incl-usions could be preferentia.lly

orienled by this fabric origi-n. If the observed fabric in the

body of Granite Lake porphyry was produced by the empJ-acement of

the body itsel-f, rvhen it was in a partially sofidified state, the

tectonic foliation in the Granite Lake porphyry eould have been

formed independently of the tectonic follation in the !'Iinnetka

Lake sto ck and the host rocks of the greenstone belt. Ejased

soJ-e1y on a protoclastic origin for the metamorphic fabric, then,

the Granite Lake porphyry could be of syntectonic or posttectonic

origin. llowever, as it is difficul-t to envisa€le hou¡ the incl-usions

could be preferentially aì-igned throughout the body by proto-

clastic effects al-one, the syntectonic or posttectonic oi-ig;in

is not considered to be as favor'abl-e as the interpreted pretectonic

origin 
"
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A Ðiseussion of the Significance of the Fol-iation Strike

Changes at the East End of the Study Area.

The east end of the s|udy area Ís characterized by changes

in the strike direction of the foliation from the regional strike

direction of 106 degrees (azimuùh). These changes are represented

by:

1) The foliation strike in the metarnorphosed basic vol-canic

rocks and the metamorphosed intermediate volcanic rocks which

strikes northeast and southeast, respecti-vely, arottnd the v¡est

boundary of the Granite Lake porphyry (plate 2) 
"

2) The fol-lation strike at the eastern extremity of the

lr/innetka Lake stock rvhich strikes 080 degrees (azimuth) (p1ate 2)"

3) The foliation strike within the studied part of the

Granite Lake porphyry v¡hich has a maximum concentration of

foliation orientation a.t 080 degrees (azimuth ) (p1ate 15 ) "

The purpose of this dÍscussion is to examine possible

explanations for these changes"

The northeast and southeast strike of the metamorphosed

basic vol-canic rocks and the metarilorphosed intermecliate volcanic

rocks around the body of Granite Lake porphyry could have resulted

from the roiedge-like emplacement of the body in¡hen it was in a

partially sol-ldified state ( see page 66 ) " If the Granite Lake

porphyry forced aside the rocks into which it intruded, the

change in the strike direction ot the foliation at the eastern

extremity of the iÍinnetka Lake stock could al-so be accounted for'"

'Ihis explana.tion would recuire that the Granite Lake porphyry
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post-dates the i'{innetka Lake stock"

Änother possirle explanation for the change in strike

direction in the ¡linne|ka Lake stock is based on the presence

of shear zones and faul-ts which occur near the eastern extremity

of the stock. Tn this case, drag along faults or rotation of

fault 'rlocks r^rith a pr'e-existent tectonic fol-iation coulcl account

for the present strike and dip of the fol-i.ation in the easterrl

extremity of the u'trinnetka Lake stock. 'ihere is no good expl-anation

of the OBO degree (azimuth) strike of' the maximum concentr'alion

of the fol-iation direction in the northwest part of the Granite

Lake porphyry" i{owever, an explanation for this v¡ÌlÍch is in

accor'd with the. interpreted pretectonic origin of the Granite

Lake porphyry and assun"res thåt the Gra.nite Lake por-phyry is

appr"oximately the same a$e as the ilinnetka Lake stock is as

f'oll-orvs" The Granite Lake porphyry mery have been more competentt

and although a tectonie fol,ia|ion devel-oped within it, the body

acted as a structural- outtress which resul-ted in a realignmenb

of the forces that produced the genera.ll¡r €etst-west str.iking

regional tectonic foliation in the î/innetka Lake stock and the

host rocks of the greenstone bel-t. nl-ter'natively, the orientation

of the foliation ¿t the east end of the area may have had a

much more complex origin involving a la1;er deformational event

rvhicn põst-dated the foliation. This alternative is favor'ed

considering there are many intrusive bodies of unknovrn a€5e

which l-ie witirin or adjacent to the greenstone bel-t"
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Discussion of Joint Set Distribution and FauIts

The intrusive rocks and host rocks of the greenstone belt

are chara.cterized by steepÌy dipping joints r,,.-rn1cn st,rlke generally

ea.st-west, north-northeast, northeast and southeast (plates 13,

J-B and 23). Many of these joints are at an angle to the strike

of the foliatron and also cross-cut the fol-iation in the Íntrusive

rocks and the host rocKs.

'.rhe origin of the joÍnts is not definil,ely known, but

consid,ering that the joints have generally tne seme geometry

in eacn of the intrusrve bociÌes, alt' joÍnt sets may have formed

alter the developrnenb of tne tectonÍc foliation and the flotu

folia.tion in the respective intrusive bodies" If this is true

all of the jolnts developed late in the structural history and

may be related to the lineaments which have been interpreted as

faults, In this ca.se they could represent incipient shear

directions,



CHAPTER TX

STRUCTUR.àL GEOI,OGY,AIVD PETRÛLOGY

OF THE TT{TRUS]VE ROCi{S ]}I THE

HIGH-SHOAI, LAIiES AREA

fntroduetion

The study of the geometry, character and ori-gin of the
foliation in the intrusive roci(s of the Ì:iigh-shoal Lakes area
(see ijlate 3 , 1n pocket ) røas of a preliminarv n¿ltuï.e only. ,rhe

intrusive rocks to be discussed are the High Lake porÞhyritic
granodiorlte, Lhe High ¡ake grey granodiorite, the Snowshoe Bay
granodiorite and the rndian Reserve granod.iorite" Each of. these
bociies was examined to deterr¡rÌne trle presence.or êbsence of
f oli.rtio', and i-f' present to obtain daÈa bearing on the origin
of the f'oLia.tion,

additio'ar petrographic data on each of the
bodies except the Jnov,rshoe lray granocìiorite nay
High Lake-Rush Eay report describing the geology
area (Ðavies l-965).

above intrusive
be found in the

of the Ewart-Forgie

Foliated Jntrusive Rocks

The High Lake porphyritic granodiorite
southeast trending embayment which pr.ojects
host rocks at the eastern tip of Fligh Lake,
shore of the l-ake, Sj.x thin sections were made"

was sampled in the

Ínto the basic volcanÍc
and along the northeast
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The High Lake porphyritic granod.iorite predominantly consists

of subhedral- phenocrysts of quartz and plagioclase feldspar in

a very fine grained matrix of quartz, feldspars, and sericite"
The phenocr¡rsts comprise about !O percent of the rock.

The High Lake porphyritic gra.nodiorite is cbaracterized

mesoscopically by a well developed foliatÍon that strikes east-

northee.st and dips steeply" The fol-iatÍon has the same attitude

es the fol-iation in the host metamorphosed basÍc vol-canic rocks

i¡¡here they were examined (plate 3, in pocket),

The microtexture is chara.cterized by the occurrence of

fractured, strained, and partially rounded phenocrysts of quartz

and plagioclase feldspar" indicative of catacl-astic metamorphism

(4. plate 25). The similarity in the geometry of the fol-iation

in lhe porphyritíc gra.nodiorite and the rocks of the greenstone

bel-t, and the presence of a catacl-astic texture in the porphyritic

granodior"ite, suggests that the porphyritic granodiorj-te v¡as sub ject

to deforma.tion. The High Lake porphyritic greuodiorite is

interpreted. to be of pretectonic origin (ta¡1e 2, p"65 )"

Nor:-Eol-ia.ted ïntrusive Rocks

HÍgh Lake grey-gra.nodiorite

The High Lake grey grano,diorite

shore of High Lake.

The composition of one specimen

estimate of the mineral- percentages

quartz 25 o microcline :-.5, biotite 7 ,

was samplecl at the southeast

based on a visual-

is: plagioclase 45

hornl lenrle 3, and

m]-croscoplc

per cent,

epidote,
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d Photomicrograph {x2O), showing cata.clastic
texture wÍth strained and fracl-ured quartz
phenocrysts in the High Lake porphyritic
gra.nodi-ori t'e

Pholonicrograph {x40J, shcr'ring non-
cala.clastic texture v¡ith interl ocleing
grains in the Fligh Lalce grey granodioriie

tio

PLATE ?5
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sphene and apatite about 5 per cent'

The microtexture is characteri-zed by interlocking mineral

grains (¡. pl-ate 25)" The rnineral gra.ins are not strained or

broken as they are in the High Lake porphyritic granodiorite and

the biotite a.nd. hornbl-ende are randomly oriented" The characteristics

of the microtexture indicate that the bocly hets not been subjected

to penetra.tive deforrnation" This leads to the conclusion thaÈ

the tirne of ernplacernent of the body was the same as, or post-dated

the deformational event which produced the tectonic fol-iation"

In this sense the High Lake porphyritic granodiorite is identified

as syntectonic or posttectonic,

Snolgshoe_ Bay granodiorite

The Snowshoe Bay granodiori-te was sampled along a generally

north-south trending line pa::a}leÌ to the shorelíne at the

western ecÌge of Shoal Lake.

The average composition of six specinrens based on a. visual

mic¡oscopic estimate of the mineral percenta¡-es is: plagiocla.se

!0 per cent, quartz 20, microcl-ine 10, biotite J.5, a.nd hornbl-ende

5 per cent"

The microtexture is charaeLerized bl¡ interlocking non-

fractured mineral gra.ins which are randomly oriented. This

indicates that the body was not subjected to penetrative d.eforrnati-on'

Some specimens taken near the edge of the'stock a.re cha.r'acterized

by mineral grains tha,t exhibit incipient ca.taclasis, but thís

may be due to tocalized shear'ing as a result of faultlng. The

Snornrshoe lìay gr=a.noiiorite is inter'preted to be of sYntectonic or

;;;-,"..--,.--...-. -- -,-,--
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posttectonic origin on the basis of the non-cataclastic microtextu.re 
l,

and on the lack of a penetrative fol-iation {Table 2, p. 65)"
:._::

Indian Feser've granodiorite

The Indian Reserve granodiorite in¡as sampled along the ea.st-

v,¡est trending shoreline at the north'¡¡est end of the main part

of ShoaL La"ke " 
,

The average compositlon of two specimens baseo on a. visuaf

microscopic eslinia.te of the mineral- percentages is: plagioclase 
:

t+5 per cent, quartz 20, microcline A5, biotite 10, hornblende 5t

epidote, ma-gnetite, apatite and sericite, I per cent. 
,,

The microtexture is characterized by interlocking non-

fra.ctured mineral grains which are randomly oriented " This índicates l

Èhatthebocyvrasnotsubjected.topenetrativedeformation.The

Indian lieserve granodiorite is, therefor:e, also interpreted to :'

]

be of syntectonic ol' posttectonic origin (Tab1e 2t p' 65)" l

Concl-uding Statements

The preliminary study of the geornetry, character, and origin

of the penetrative fol-Ía.tion in the High Lake porphyritic granodiori-te

indicateo. that this body is of pretectonic origin. A similar

study of the High La.ke grey granodiorite, the Snovrshoe Bay grano-

diorite and the Inciian Reserve granodiorite indicated tha.t these

intrusive bodies ha.ve no penetra.tive fol-iation and \^Iere ther"efore

int,erpreted to be of syntectonic or posttectonic orÍgin'

The pr.etectoníc origin for the High Lake porphyritic granodiorite

is in general agreement vlith previous lgork" This granodiorite was
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previousJ-y mapped v¿íth the e¿rlier acid intrusive rocks of the

Ewart-Forgie are,å , ernd vras considered to be pre-TimiskamÍng in

ege because boul-ders of granodiorite occur in overlving conglomerate

(Ðavies 1965; p. 2L and Tal,l-e l-).

A syntectonic or posttectoni-c origin for the Ììigh Lake grey

granodiorite and the IndÍan Reserve granodiorite is in general

agreement r^rith Ðavies (1965), r,rho mapped the High Lake grey

granodiorite and the Indian Reserve granodiorj-te with the Later

acid intrusive rock group"

A syntectoni-c or po,sttectonic origin for the Snov¡shoe Bay

granodiorite is in general agreement with previous ruork by Greer

{1931, p" )+9), who tentatively assigneci all the gra,nites of the

Shoal l,ake a.rea to the Algoman period.

lrr;.

1.,:.1

l,rl.i

f':.
lr:



CIiAPTER X

COIÙCtUSIONS

The intrusive rocl< bodies in the Kenora--r¡,Iesthawk Lake

greenstone bel-t a.re divided int,o three relative age gl.oupso

these groups are prirnarily distinguished by the geometry,

characleristi-cs anC origin of their fol-iation surfaces"

The lilinnetka Lake stoclto the Granite Lake porphvry, and the

High Lake porphyritic granodiorite are characterized by a catacl-astic

foliation of tectonic origin. These b,odies are considered to have

been emplaced. prior to the regional def'ormation that produced the

east-west striking, steeply dipping tectonic fol-iation r^¡hich

occurs t^¡ithin them and within the rocks of the greenstone belt"
T'he large body of gneÍssic granodiorite situated north of

the greenstone b,elt is characterized by a fl-orri foliation par'aÌle}

No the tectonic t'oliation of the nearby i'/innetka. Lake slock

ancl the Gr'anite LaÌ<e porphyr'y, and on this basis is presumed to

be younger than the rock bodies r'rhich have the tectonic iol-iation,
The geomelry and direct,ion of flor¡¡ within this gneissic granodiorite

is consic'iereC- to be consistent with a syntectonic origin. The

emplacement of this body coul-d be responsible for the devel-opment

of the tectonic foliat,ion in the r"ocks v¡hich it has int: uded,

'fhe High La.ke grey granodiorite, the Snowshoe Eay granodio::ite

and the Indian Ìi,eserve granodiorite are non*fol-iated ancl each o1'

the bodies is characi erizeo L:y a microtexture which e:lhibits

interlocking non-fraclurei mineral grerins that clear'ly have not
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been subjected to penet:''ative cataclastic deformalion, These

intrusir.e bodies â.r'e ther"efore cl-assifiecl i,¡ith the yolinger intrusive

bodies situated in tlie Kenora--#es.L,har,v]ç Lake greenstone belt,

rasei on the preliminary study, the non-fol-ier,ed in't;rusive rcclt

bodies stuciiecl in tÌre Liigh-*shoar Lakes arîea ma,y ha"'ie been errpl-aced

at ihe line of , or af'ter the defcrmat.ional- event Ì¡rociu.cÍns the

tectonic foliation,

i::
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