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ABSTRACT

A geologlc map of apþroxima.tely 90 squa.re mlles of the

Kenora Alrport Area ls presented, wlth a scale of one lnch

fo one mll-e,

One area of greenstones a"nd. anphlt¡olltes, the Keewatln

Metavolcanlcs, and two areas of granltlc rocks, lntruslves
of the Dryirerry Dome and. the i[e1ick Gneiss Group, are major

rock üype dlvlslons.

A fault f-s proposed betl.Ieen bhe l'tel1ck Gnelss Group a"nd

the Keewatln Volcanics,

The petrography of these rocks ls descrS.bed, and the

chemical composltlon of the Keeu¡atln greenstones 1s discussed

otr Et- basls of nine rock analyses 
"

H study of the crystallographlc structure of the poLasslum

feldspars ln the Dogtootl:. Leucoadamelllte found 1lttIe varla*

tlon ful obllqultles(A= 0.85 to 1"00 t 0,025)" The e.rea ls not

sultable for a statlstlcal study of the ::ela.tlonshlp beËween

obl1c1u1ùy arrd. ¡'ool< ûomposlbf.on"

A geologl.cal hJstor;r of the a.re¿ Js slìggestedr w1th oïìe

phase of regtonat metamorphlsm north "rd/?äiEl"ät the faurt"
It 1s nob knolvn i-f these two phases were contempovary,
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CHiTPIEB T

]NTRODUCTION 'llO THE KEl,lCné- ÀIÉPOIiT AF;EA

Ihe mapplng anil study of the Þetrolog¡r of the roeks in

the area north ancl east of I(enora, Oritar"io, was undertaken

1n 1960 ai:c1 1961, to correlats v'Iith a grarrity survey r¡'rh j.ch

vrra.s mad e b¡r Col in ìii ley , of t he Departlrent o f' Ciec I ogy ,

Unfr¡ersity of itanl-toba.

Col ln Ri-J ey 0 s wor.k, w.i, ickr is noi^¡ completetl (Ei:1-ey ¡ 1965) ,

was concerned v¡1th the a.yea of the contact bettueen the Keev¡atln

\¡ol-canics ai:.d the ttLau.renLia.n Cir.anltes", The most up-to-date

map of fhis ai:ea ¡.,rior to the compl-etion of the one presented

vúiì;h this thesls wa*c that of r¡," C. La.wson (1885) w5-th minor'

a.Lter¿tions -ny A. L," Parsons (1913)" Davies a¡d. Pryslak

{196?) hp.-rre published a map v¡hich j.ncl-udes t'his area., since

tire thesi s mapping wa.s conple ted. " The chj-ef purpose of bhi s

tiresis I s to provid.e a:fi improved rnap of the area to aid the

geophys ical interpretation 
"

AC tüi O Iv I¡T DGEl.l HI\'1 S

I\iy gra.titude is due to Ðr. À" 'I'urriock for both Llis help

â.nd encouragemenf .

ïrir" Ken Ramla.l, Deparùment Ànalyst, provi.cled the chemical

^-^1 r'^^^ ^?ár.1d,-JÈçÈ vr ,.irìe sampJ-es of Keev¡atjn \iolca.n3-cs, aIso the

ifa2O o KZ} i;rrd CaO conposiilon of si>: g;ra.nitic rocl¿ specimens

which vùere necessa"ry for the study of tLre structure of

potassl.um feldspars of the Dog;tooth Leucoada-rnell-1te.

I
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Dr" J, C" Da.vles, iìesldent Geologlst at Kenora, also

provlded generous help, and- Prof" R, B" Ferguson advlsed

v¡Ith f he X-ray Crystallographic worku

LOCATTOI\] A.ND ACCESS"

The area comprlses about nlnety square mlles north

east of Kenora, Ontarlo, close to the north shore of

Lake of the ldoods 
"

The paved hi.ghways ln the area are: the Trans-Canada

Highvray, the Fort F'rances Roado and the ReddlttBoado fn
addltlon to the paved roads there are several gravelled and.

dlrt roads, and. the weJl gra-ded Jonest road, whlch 1-s a

prf-vaüe road, The 'llrans-Canada Highway has been in places re-
routed subsequent to the f1e1,1 v¡ork"

In most parùs of the ayea the roads were sufflclently
close together to provlde a"dequate traverses for the scale

of mapplng needed 
"

PEEV-IOUS -}JOIìK

Robert BeIl (1883) publlshed a reconna,lsance map and

a brlef report of the Lake of the Wood.s areâ. Au C. Lawson

spent two su.mmers and part of a third v'iorklng ln the La.ke of

the i¡Ioods a.rea fron 1BB3 to 1885, and he published a detall-ed

report and map ln 1885" Both Bell and Lawson had to survey

topography, as well as geology, as no base aaps were a,vaí-la.ble,

Lawstqn I s topographlc map was nore accurate than Bell I s.
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Larr¡son gave the name Keewatln to the greenstones

(altered volcanlc and sedlmentary rocks) ii: the Lake.of the
woods reglon, He lntroduced this new term because he

thought they were older. than the typlcar rrHuronlanrt as

described Ln Geology_of Qa4ada, vuritten by sl-r t^tllrla.m

Logan in 1863 (Lawson, IBB5, Þ.10) " Thls term has since

been applled to the ol-d-est meta-vorcanic rock ln the reglons

throughout the superlor provlnce of the canadlan shlel_o, Tt
has thus become â. semi-ri-thologlcaI tez.¡n rather E]nan a

stratlgraphic term. lf the term has any va11olty as a
stratigraphlc term, 1t is ln the Lake of the l¡,iood.s reglono

which is the type Iocalltl, althou.gh a bype sectlon ha.s

never been descri'bed. fn l-905 a report from a Speclal

fnterna.tional LleologlcaL Commlttee conflr.roed Lawsonrs maln

flndings (\ran i{lse (f 905¡ ¡,
4." Lo Parsons made addltions to Lawson¡s map of the

I,ake of the I¡loods area forlowlng fleld work in the sunmer

of I)LZ. (Parsons, 1913) 
"

The map presented rvlth this thesis (trtgure 1, p,BQ)

l-s the flrst nev¡ geological map of the Kenora Alrport Area

to be publlshed since 1913 
"

From 1913 untll- l-g3l-, the acldltions to the literature
of the area were brlef descr,lptions of ¡¡lnlng propertles:
Hopklns (J-92J-) and Brurce {I92il ,
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In 1931 G, G" Suffel descrlbed the geology of the
Blgstone Bay Ärea, whlch is south of the area descr'lbed.

ln this thesis. suffel d.ivlded the precarnbrian rocks
lnto three systens: Keevratin, laurentlan, and, Keweena.wano

suffe] (p,68) described east-r¡¡est fold.s ln the greenstone

at Blgstone Bay which are consistent wlth more extenslve
emplacement of the Laurentlan granites along the antrclines
tlnan along the synelinesu

J, E" Thonson (1937) descrlbed the geology of the north
cerrtral parb of bhe Lake.of the 1,Joods, âh axea. south-west

of Èhe thesls areau rt is west of , and adjolns the Bi_gstone

Bay Area, rnapped by suffel, This area is lmporüant to the
present study because the Keewatln rocks described thereln
appear fo be along the strlke from the Keev¡atln of the map

aTea 
"

'rhomson dlvlc.ed the P:recambrian of the area lnto four
systems: Keewabino'rlmiskamj"ng, Algoman, and Keweenav,ran.

The Keev;atln ls by far the most widespread" The Tlmlskaming

is restricted to a small outcrop ayeà seven nlres long l-n

the centre of hls map area, which ls about eight mLles from

the thesls area.. lfhe Algoman rocks occur u(r) as the border
phases of the large granite bathorlths rying north and south

of the greenstone belt on the Lake of the l.iioods, and. (Z) as

srnal-l lntruslve stocks within the boundarles of the order

lava-sedlmeniary complex't, (Thomson, 1956¡ pp"18-19).
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Thomson notes consld"erabre variation ln the texture,
coaposltlon, a.nd, colour of these Algoman rocks, but no

evldence was founö of more than one perlod of prutonlc

lnvaslon. I;luch more recently, J. C. Davles (1965) has

described the geology of the Ewart and I'orgle Toun:ships,

whlch are thlrty mlles west of Kenora, He reports acid
p1uton.1e rocks of two distinct perlod_s of emplacement.

Thomson (L937, pp,20-21) descr"lbes a quartz dlabase

which f orms northwest-souttieast trendlng d"ykes up to J00

feet wide " These dykes are tt . " ,prÊsumably part of the

Keu¡eena.wan be.slc intrusj.ves so commonly found. ln the Lake

Superlor regloflu rr ( Thonrson o l93Z u p, ZO ) "

Goodwin (J-965) has complled a map of the Lake of the
l¡Iood.s area, and has dlvided the Keewatl-n i.nto two conplete

volcanlc sequences" His map dld not extend north of the

Trans-cana.da l{lghway, into the thesls a.rea, but the coraplra-

tlon of Davies (OuD,t{. Map ZLI5, lg6? ) does,
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Figure L (p"BO) ls a geologlcal map of the Kenora

Airport lireae on a scale of one inch to one mil-e" The

base mâF werecompiled from alr photographs" The geologlc

data was obtalned by: traverses along the roads; shore-

3-lne mapping i and traverses through ùhe bush at key 1oca-

tions" I'losb of the fle1dv¡ork was done ln the autunnn of
1960. Figure 2 1p,81) shows all sample locaùlons by

numbers on the map. l¡ihere two or more sanples are taken

from one outcrop they are ldentlfied by a smafl-case l-etter,
The area is roughly rectangular, six niles by elghteenu

and 1ts long dlrnenslon trends north-urest, Frecambrlan

and Plelstocene rocks are exposed. A,bout 18 square mil-es

(I5%) of the bedrock area 1s occupled by greenstone, the

renalnder (85'Ã) by granlte rocks. The unconsolidated

Plelstocene and. Recent rocks have not been mapped " They

are noted, only where thelr thickness precludes the study

of the Precambrian"

The Keewatln Volcanics strlke north 40o east across the

nap area, thereby separatlng the granitic rocks l-nto two

dlsùlnct arease

Northvuest of the Keewatin Volcanics¡ ln and around

I'ielick Township, the granltes are further divld"ed into two



types" Adjacent to bhe vorcanics the rocks are strongly
tra.nded. I'eriher north there ls no banding,

sourttreast of the Keer^iaLln volca.nics six l¡trusir¡e
plutonic rock types are distingulshed in the "Dr¡rbs¡r,
Donelt granitf-c complex. lour ?,re gnelssic e.nd Lwo are aass-

ive " ,iIl- har¡e a"c1d comlrosl tion. pegrnatitie, granite, and

apIl-te dykes and quartz velns cut arl the earller roeks"

I'lo i{eweenav.¡an c1¡rkes r,rere encountered, althor-rgh quartz
dior'lte dykes ha.rre been mappe,J in the acjoining ereas to
fhe south (suffet u l93ro p"6?) p-.nc to the south-west (Thonson,

1937 ¡ PF,2A-2L) of the líenora Alr,.oort Area" Davies and

Pryslak (tg6Z ) have since reporteil <llabase in the wesùern part
of Dogtooth Lake.

A list of the fo¡'mations in the äenora Alrport Area is
gf-ven ln Tabl-e 1" petrographic descr:iptions of the rock

t]/pes â.r,e contained i_n Appendlx A,

TF.E KTü,I/r{iTrI\T Vo LCA]II Cs

The Keev-ratin volcanics occupy the centra.r part of the

Kenora Airport j{rea, be tween the l\te}ick Crneiss, to the

northu;est ancl tl're plr¡ton lo inbrus ives of t he Dry-r:erry Done ,

to the east. These Keewatin volcanics a.re part of a 'helt
of schistose rocks t' whlch ¿i. c " Lar{son (1885, Þ.f 0 ) named

the Keewatin rocks, after the torn¡n of Keev¡¿.t1n whicb is
3 mi.Les west of Kenora" f,av'rson rejected the na.me'ri{uronianrl

tvhich riad previously been used by Bell (LB?3u p.lO2) for
this bert of schistose rock because he did not coïrslder
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T¿IBLE I

TABLE OF FORI'IÍ*TIONS

CENOZOIC

Plelstocene and Recent Sand, Gravel and Bould.er Clay

P}iE-CA}TBTTTAI{

Hellck Gneiss Group Minor fntrusions:Pegmatite,
granlte, and apllte

i{e1 lck Granodiorlte

It{e11ck Gnelss

Granite Inbruslves of Porphyrytlc å.da-mellIte
fhe Dryberry Dome

Dogtoo th Leucoadamel lit e

Ðogtooth Granodiorlte

Hllly Lake Biotlte Granod,lo-
r ite

Longbow Granodlor'lte Gnel-ss

Keervatln Volcanlcs Amphlbolite-Medlum Grained

Acld Schlst and Baslc Schist

AmphLbol1 te s-Fl-ne GraJ.ned
lncl-ud lng ptllow strucbures,

Agglomerates, and sediment"



fhem equlvalent to the "typlcar l{uronian of sir lvlrlLam

Iogan, as descrlbed tn the Geology of Canada (fSe3¡ u

(Lawson, 1885, -pu10), Slnce Lawson used. the term Keewatin,

1ü has been appllerd to the ol-d.est baslc vo}canLc rocks

exposed in Iocal1ü1es throughout the Superlor provlnce

of the canaclan shLerd, Thi.s has red- to a ross of precls-
1on that the tern mlght have had when applied solely to
the rocks in the type local-lty" Horv¡ood, iÍt the Geology

and irilneral Deposlts-gf thq Red l,a.ke Area (1945, p.1?),

saysrrNo atternpt has been rnade to prove the ages of the

various formatl-ons and the names liee-uvatin, Timlskaming,

and Algomian have been used slmply to show that these

forraa.tions are similar to formatlons that bear the same

rrame 1n other sectlons of the Pre-cambrlan Shleld_,rt

ÞÍacDona.ld, descrlbes the Geology of Gorham Tow-nFh_l-p and

Vleilrity- in which the volcanics [.. øare c]assed as Keewatln

because of their 1lthologlcal sfunilartty to the type Keewatin

Bocks.tr (f 9+f rp.4) "

Jo M" Harrison (1957 u p,29) states that¡ Þresumably,

the term trKeewa-tlnrt lsovù means the oldest volcanic rocks of

any area in the Pre-eambrla.n of Ontario and Quebec, fn the

Burchell Lake Area, which ls 65 miles east of Port Àrthur,
Ontarloo P. Eu Glblln (1964c þ"6) has used ttl'{eùavolcanlcstl

to refer to rocks whlch had been termed rtlieev¡a.ülnrr by

T. L" Tanton (1938). He thereby has refused to perpetuate

use of the term rrKeewatln'r as a IlthoIog1.ca! term"
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Thomson (L937 ) has serlarated ¡,.art of the sedimenNary

rocks from the Keeu¡atin and named them Tlniskaming, Gooclv¡in

(1965) has subdivlded ühe Keewatin into llpper air-d Lov¡er
pa-rts, each of v¡hich is representecl by ühe sequence: baslc
volca-nics, acid volcanics, and seciiments" Holoever, until
clefinitive mapping can provicìe evidence on which the su.bd.ii¡ls:
ion of the Keewa.tin rocks can be mace, consistent with the
rules of the (Àrneriea.n

comruission on stratigraphic j{omencl aïuï.e, 1961- ) ttre tern
rrlieer,vatin' shou.ld be used, as it was by Thomson, for the
rocks of th.e schist belt of the l,a.ke of the l^ioocls Area, whlch
includes boih r¡eta-volcan ic anrf nreta*sedirnentary rocks 

"

rhe volcanlc rocks in the iíenora Alr.port Areâ" are p>,_rt

of what .rio c" r,awso:û mapped as Keewa.tln rocks. They are

herein narmed the i(eewatin Volca.n1c.s"

?he largest pa.rt of the ourcrop area of the Keewatrn

volcanics J-s occupled by basic- volcanlcs. ivlthin the ayea,

of ùhe b¿rsic volcanics a roughly triangula.r ayea of acld and

baslc scLri sts occurs. A zone of coairsely crystal_ri.ne

amphlbollte cuts the oiher two parüs of the ¡ieewatln vol-can-

ics. The rock types within the ihree zorres of the Keev¡a.t jn

volcanics are: (a) Í'ine gralned amphibolibe, which i.q ¡ in
parb, plllow la.va and â.ggf ornera.te, and. sedimentary rocks;
( b ) bas ic s chi st , ser ic ite sclrist , a_nd 'rporphyrytlc' seri*
eite sckrist; a.nd (c) coe.rse gr"alned amplriìroJ-ite, The rretro-
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graphy and chemlcal data, for these rocks are contalned ln
Appendlces A and B"

F INE cBAIt{EÐ_ ¿{"['{PHI BOLITE

The fine grai-ned amphlbolite varies j.n texture frorn

falrly massive nith conchoidaL fracture to well llneated
and schlstose,

The structures in ùhe rock are dlfflcult to see on

fresh surfaces, but or1 well v¡eathered surfaces plIlow lavas

and. agglomerate ace recogrrlzed.

Pll1ow lava (Speci.men 22) ls well exposed at bhe inter-
section of the C"P,R" tracks and the road whlch passes

south of Lawrence Lake" It has been cher¡icaI}y analysed

(Table 6) 
"

One Iayer, 30 feet wlde, of lnterbedd,ed metasedlmentary

rock (quartz-blotite-schlst) and araphlbollte was encountered

south of B1ack Sturgeon Lake (Speclmen B, see Flgure 2) 
"

the sedinent increases in oroportlon to the amphibollte

to¡vards the north-r'¡est slde of the layer,

ACID A}]D BASTC SCHISTS

The acld schists are sheared volcanLcs, Å.gglomeratlc

structures are recognlzed on some weathered surfacês. Other

rocks are less sheared than the majorlty a.nd have preserved.

a cherty lustre which is typlcal of fresh sillclous aphanitlc

Ia.va" lhe shearlng has developed sericite schist.

Qua-rtz and, feld"s"riar porphyrles are common among: the less
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shea"red rocks, and ln some of the serlcite schlsts rellc
phenocrysts of quartz can be seeno

Ihe basic schists are well exposed ln road cuts south

of Lawrence Lake. They are very fine gralned rocks whlch

weather to a falr1y Ilght colour, 1n consequence of whlch

it nlght easlly be mapped as acid volcanlcs lf the control
of chemical analysis is not available, Tl'¡o specimens of

baslc schist (Nos. 16 and 18) were analysed, a-nd both contain

less than 50 per cent 5102. Descriptlors of these speclmens

are contalned ln Appendlx B" Both ba-slc schlsts are very

flne grained and show rough bands whlch may reflect original
nels -

layerlng. They are considered to i¡e/tuff " Carbonate ls
a"'oundant ln them. The carbonate ls probably secondary "

CO}iRSE GRAINED AI.IPHTBOLTTE

i'Tedium bo coarse grained a.nphibolltes occur at places

wlthin the Keewatin Volca,nics , The al ignment of so¡ne of

the ou.tcrops lndlcate a continuous band across the outcrop

e-rea of the Keewati¡l Volcanics. Because they are found

cl-ose to very flne gralned amp?rlbo1lte, the grain slze is

considered to reflect the original texture, rather than be

resul-t of the netamorphism i,{hich has affected al-l the Keelvatl-n

Vol-canics, Such a textur"e strongly suggests tha.t the coarse

grained a,mphibollte l-s a netamorphosed s111 or d)'k€, rather

tlnan a flowu ilowever, thick floivs can crystalllze to form

coarse grained prlmary lgneous rocks.
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The âetaI1s of the minera.logy of the Keel,¡atin Volcanics

a.re given in append,ix A" A_mongr the baslc amphibolltes there
are two maln mii:rer'ar a.ssemblag€s¡ which can be distlngu.lshed
by the t¡rpe of amphibole: (a) Hornbl_ende-epj-dote-pla.glocIa_se;

(b) Actinorite-pra.giocra.se, These types âre ty;oical of the

r ine grained amphibolites a.nd ihe coarse grained amphibolites
respectively, I'iineralogl-c veriatlon occurs v¡lthin both types.

secondary 'blotiie, chloriteo and cal-clte are present in some

specimens " zolsite 1s present ln one sectlon of the coarse

gra.ined am-oh ibolite 
"

l'he Keev¡atln Volcanics ha ve suf f ered a"t Ie¿-^sù one period
of regional metamorohisrn, vuhich has produced parallel folding
a.nd proba.bly isocll-nieal folding at a. great depth, and v¡hich

he-s altered almost all the rocks of basa"l_tic cornÌrositlon to
anphiborite " This makes structu::al descr,lption of then very

d if f icul-t " rì f urbher conpr ic ati on j.n any st r.uctural inter-
pretation of the Keewa,tin t¡slsrnics i-q that alth ough basic

flor.vs âre nornal.ly of unif orm thickness, the more viseous,

acid. flov¡s may forn most lrregular shapes, therefore a

sinple la-ryer'ed structure, with tayers of unif orm th ickn.ess,

ca.nnot be FSSumed for the original f'orn of the rcck.s 
"

The vatia.t lon of the chernic al- cornposl tlon, ba.sed on the

analyses of 9 samples, is discussed in Appendix B. They

shou¡ t.nat the Kee vlat fn Volcanics are pzrrt of a differentia.ted
series" i,i'ilson et a] (l-965) show tlrat they belong to the

basalt andesite rhyoll'be association, typicar of coni;lnenba1

orogenlc belts or island àTc systemsu Ca::bon dloxlde metasom*

at j,sm is -r---robably reslionsi'ble f or a reductton of the cao con-

tent of soroe of the sampl-es"
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GE]\NITE I}ITRUSIVES O}' THE D}ìYBERB.Y DOI"IE

vIESTERN EXTRI]MTTY O}. THF; DBTBERRY ÐOIIE

The rocks of the western extremlty of ùhe Dryberry Dome

(Goodwin, 1965) are acld pl.utonlc intrusives" Granodlorite

and dlorite occupy the iargesb ouicrop ârea" Other rocks

which outcrop ln thls area inclurle aclamell-i-te and amphlbole-

rich border phases of the granodiorite.

The oldest rocks ln the western pa.rt of the Dryberry

Dome are the Longbow Granodiorite Gnelss, the HlI1y Lake

Biotlte Granodlorlte, ancl a qtrartz rllorlte (see Figure 1).
These rocks contal:r xenollths of Keewatln materlal ln their
marginal parts, and a.re strongly gneisslc.

/i^ younger and less gnelsslc rock lntruC,es the Longbow

Granodiorite Gneiss ln the area beti¡ieen Longbow I,ake and

Dogtooth La-ke. Thls ls ¡¡s Dogtooth Granodiorlte" All eveil

lafer rnassive pluton, the Dogtooth Leucoadamelllte, lntrucles

ùhe western margln of the Dogtooth Granodiorlte"

ïncluded i"¡lth ùhe descriptlons of the rocks of the

Dryberry Dome (Àppendix A) is tha.t of a porphyrytic a,lamell--

ite stock which intrudes the i{eewatln Volca"nics v¡lthin a

quarter of e mlle of the west end of the Dryberry l)ome,

just west of fi111y Lake"

Throughout the area of the Dryberry Dome, pegmatlte,

granite, and apllte dykes cut the nenbers of the Dryberry

Dorne. 'I'hese rocks probably represent the l-ast stages of
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the acid. plutonic acü1vity"

LCI'jGBO14¡ GRA.NODIORITE GNEISS

The Longbow Granodioriie Gneiss occupl-es the area

around Longbow l,ake o a.fter which 1t ls na.med-, Its western

ma.rgln is in contact v¡1th the Keewatin group; and lts easbern

extent is llmited b-v the corLplex of lgneous rocks around

Dogtooth Lake " The northern and southern boundarles were not

napped 
"

The west niargin of the Longbow Granodiorj.te Gne_iss crops
old

out with Keewatln rocks ln a high road-cut on the Ærans-

Canað.a Hlghway. 'llhe rela.tions betvreen the two rock unlts have

been obscured by the emplacement of pegmat1te and of apllte

dykes. No indicatlon of the amount or di-rectlon of the

di-splacement, urhich mlght have occured at thls contact, was

seen. Inclusions of baslc fragnients are commorÌ ln the marglnal

portlon of the granodiorlte gneiss.

The colour of the Longbow Granod,iorlte Gneiss varles

from pink to grey. 'I'he preferred orlentation of bhe blotlte

grains lrnparts a gneissosity which is qulte marked ln the

ha-nd specfu¡en,

Lenticul-ar inclusions of amphlbollte are 1ocaI1y abun-

rì¡rrt, Thev ¡re oriented pa.rall-el to the follatlon of the

enclosing granodlorlte, -v'oith v¡hich they slrare sharp eonta.cts"

The texture is genera.lly tìnat of a plutonlc igneous

rocl<, except where 1ocal mylonizatj.on has effected T'ecrystat-Ilza.-
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tion. The strong gneissosity, âs nnentioned above, is the

reslilt of Lhe para,rrel arrangement of blotlte. rt is
generzilly parallel to the contacts of bhe pluton and of the
incruslons" The gneissosiüy probabry developed a.s a result
of magna florn¡,

The äiì-Iy Lake Granodlorlte crops out besicie the Tra.ns*

Canada Highway from HtJ_l¡r Lalce to about one mlle eastwa.rds.

Suffel (1931) shows tYøt the eytent is not more than one

nlIe sor-ith of the hi.ghr^ray" North of the road lts extent is
at l_east tlro or three miles. Hea.\ry cover of pleistocene

Sands obscures lts northern bol¿nd.ary"

The llilly Lake Blotite Granodiorlte 1s younger than

the Keewatrn volcanlcs " sharp lntruslve contacts can be

observed in the road cuts a-Iong the Tra.ns-canada Hlghvray,

on the ridge north-i{est of Hl1ly L¿k'e, afl lntrusive brecc j.a_

has developed along the contact beti,reen the FiillSr La.ke

Granodiorite and the Keewatln volca.nJ,cs " The brecc ra zone

ls one hundred feet wlde at this location, measured betu¡een

where the grar.nodlorite makes up 5 per cent and g5 pey cent

of the total oubcrop areao

'rhe granoolorlte between the renses of Keewatin amphl-

bollte is more rnafic than at the south end of Hl}1y La"ke"

This suggests thab assimilatlon of some of the amphlbollte

ls respoTlsll¡le for a cLlange in composltlon approe-chlng diorite,
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The quarEz diorite 1s poorly exposed because of a heavy

cover of sant1. three exposures were seen lvest of rsrand.

Latr<e. l'he rock is gneissic and lt contains inclusions of
basic naterial" 'ì-'he exposure nearest to the Keewatin

vofcanics has many basic i.ncrusions, a.nd bhe grain size of
the ninerals i.n the qu.arbz dlorj te is ress than ab the other
outcrops 

"

The rocks encountered in i;h.e north-south traverse
across Dogtooth l,ake, at the east end of the map a.rea, include

eidamellite, gr.anodi.oriteu a.nd an amptriborite whj.ch is not
shol^¡n in itigure 1" The adane]l1te and granodiorite gra.de

lnto one another and form what is called il.le Dogtooth crr.ano*

diorite. The amphibolite v¡h1ch is intrnded by d)'kes of the
p'ranodiorite, ls ;orobably a irybrld roek f'ormed b¡r an earller
g-:r'a.nltic rock which i.ntruded baslc rocks" The ve-rlation of
oompositlon of the rlogtooth Lake pl-uton is progressively

more basic southwards bou¡ards the amphibolite" There is no

evidence which sLrggests Lhat this is caused by contamination

fron the amphibolite.

The contacts of the pluüon r,viùi.l the su.rrouncling rocks

aTe sirarp o artd dykes and atr,ophyses of ihe Ðogtooth Crranodio-

rlte cut all- the aci jacent rocks except for ühe l_rogtooth

Leucoadamerlite v¡hlch is interpreted to have been a ra.ter

lntrusion,
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THE DOGTOOTH LEUCOADA}TËILITE

The Dogtooth Leucoadamelllte intrlid"es the Longbow

Granodiorlte Gnelss and the Ðogtooth Granodlorlte south-

ea.st of Longbow Corner a.t the junctlon of the Trans-Cana"d,a

ilighway and the Ì¡ort Frances road. AÐ. apophysisof the

Leucoadamellite crops out one helf ml1e south of the road

jwrction along the Fort Tra.nces roa.d, nhere a typlcal

example of the rock may be seen"

liway from the highway, ln the main outcrop area,

exposures are extenslve. High ridges with 1lttIe vegeta-

tlon are sêi-',a.v¿¿"¿ by steep slded valIe¡'s, the posi-tions

of 'u¡hich a.re probably controlled by jolntlng in the leucoad?nel-

l- lte 
"

The conta.cts of the Ðogtooth Leucoadarnelli-te wlth the

Longbow Granodiorlte Gnelss and the Dogüooth Granodlorite

are sharp" The presence of r.ounded quatlz aggregates up to

1 Gru diameter in the }eucoadamelllte 1s e dlagno-stic

fea-ture whlch makes ldentlficatlon ln the f leld rap'ld desplte

bhesimlla-rity of co-l-or:r of the Dogtooth Gra-nod1or1te" Dykes

containing the round.ed qua-rtz aggregates cut the adja.cenf

Longbor,v Granodiorite Gnelss and the Dogtooth Gra-nodiorite,

indlcating that bhe leucoadamelllte 1s younger than both of

them 
"

POBPHYEYTI C I\ÐÀ},IHLI,IÏE

A porphyryüic adanellite stock intrur.des lnto the I{eev'latln

rocks a.loirg the Trans-Canada Highl^ray approxima.tely one mi-le
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west of Hilly Lake" The outcrop is roughly ova.I; lts

rnajor a:rd minor axes are two mlles long and, one mlle long

respect lveIy"

The contacts between the porphyrytlc adamell-i-te and

the Keewaüin rocks are sharp, Dykes and- apophyses of the

ad"amelllte cut the Keewatln around the na.rgin of the main

outcrop of the formation" Also, a later pink granite cuts

fhe Porphyrytic :idamelllte,

oTi{Eir INTP,IJSI\rES O}' THH_ pE_Y_BEllRY DOIVIE

THE }'ORT !'RAI\CES IìOI\D

Granitic rocks crop out ailong the l.'ort !'rances voad,

south of Dogtooth Lake" They have not been studled ln d-etall-.

DYTGLåI{.D VEINS ILEHE_ DFiYBEIiRY DOME

Plnk pegnatlte, plnk granite, and pink aplite veins

occu.r throughout the intruslr¡e r"ocks of the Dryberry Done.

Quartz velns are wldespread, but less abundant.

IqELTCK GNEISS GRg_UP

The i'1eIick Gneiss Group includes all of the rocks found

north-r,¡est of the Keev¡atin rocks. The name ls taken from

iitellck Township, whlch lles within the outerop area of the

gne lss ,

The i'ielick Gnelss ls adjacent to the Keev;atin rocks, and

the ltlelick Granodlorlbe is lmmed-iately north-west of the
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ltlellek Gneiss" A grey gnelss lntrudes part of the l{e1lck

Gnelss 
"

Dykes of pegmatite, granite, and apllte lntru.de the

llel lck Gne is s 
"

THE I''IELICK GiVEISS

The itlelick Gneiss forms a three mile wlde band of rnixed

or lnterlayered amphibolites e.nd quartzo-feldspatt:ic rocksu

whlch stri-ke across the north-west part of the map areao

The majorlty of these rocks are strongly fol-latecl, l^ilth a

strike at a sllght angle to the contact with the Keev¡atin

rocks, In the north central ytart of the outcrop àrea

(Flgure 2, Locatlon 27) ptygmati.c folds and lntrurslve con-

tacts in the lvlelick Gneiss dlsturb the uniformlty of the

strike.
Outcrops of I'{elick Gnelss are plentiful, aitd at many

places form clif fs as high as fifty feet, Elsewhere, fla.t

$tacial pavements expose to view the unlformlty of the

foliation. lioad cuttlngs are nu.tìerous wlthin the aap area

and most rock sarqples were collected fron fresh surfaces in

thern.

The band of lrÏellck Gnelss v¡hich cuts across the map

area. is bounded on the north-west by the l'ieIlck Granodioribe

and on the south-east by the Keeu'atln Groutp" The boundary

l¡etween the I'ielick Gnelss and the i{el1ck Granodl-orite ls

defined, by the llnrit of the gnelssi.c la-yerlng"
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The southern boundary of tire Helick Gneiss follows a

depression, whlch 1s -oounded by a discontinuous riclge. Thls

depresslon ls lnÈerpreüed to be ihe surface expression of a

faurt" ll.he fo1latlon of the i{elick Gnelss is lncllned to

the l-lne of this â-ssumed faurlt, and rnlcroscoplc patches and

zones of mylon1te, which are fou:rd throughout the llelick
Gneiss, are particularly promlnent close to thls southern

contact, the locatlon of 'both the northern and the southern

bounda.ries of the Melick Gnelss have been recognlzeð. in
aeria.l photographs,

The lieliek Gneiss extends be¡'op¿ ¡6" rnap aree both

u¡estward.s and northuta-rds 
"

Masses of greenstone occur wi'bhlnthe lvTelick Gnelss"

The foLlatlon of the gnelss is parallel to the schisosity of

these greenstoneso The wldùhs of these greenstone

masses vay'y f rom a few lnches up to about 50 f eet " They

are not comnon¡ Xet were seen both close to the Keev¡atln

contact, to the south, and. close to the granodiorlte contact

to the north.

The liiellck Gneiss 1s cut by late granite and pegmatlte

dykes, as are aLl the maJor units ln the nap areas

The folla"tlon ln the i'iel-ick Gnel-ss is sub-para1Iel to

its contact v¡ith t he Keev;atln i/ol-canics, âs descrlbed a.bove.

The dips are not- uniforna despite the regularlty of the

strike. The predomlnant dlp ls steeply towards the contact

wlth the Keewatln but dlps of 4Oo both towarcls and away from
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the contact a.re recorded.

Aerlal photographs show that topogra¡rh1-c features

l-,arallel the band.ing of the l{el-1ck Gneiss" Thls suggests

that softer portlons of the I'(ellck Gnelss nay be less we}l

exposed an.d. nay not have recei-ved the attentlon that was glven

to prominent quartz-rlch rocks,

r{riI,rcK GBjil\opï oRrt'E

A unlform, slightly gneisslc granocliorite occupies

about Seven. squa.re mlles of the outcrop area ln the north-

v¡est corner of the Kenora Alrport Area.. Thi.s gra.nodiorlte

exbend.s at leasb several mlles north beyond the map area"

It has been named the I'1e1lck Granodiorlte"

The iriellck Gneiss coniains bands vuhich resenble the

Ile]ick Granodlorlte, and so the boundary between the two

rock types has been drawn on the textural features: that ls,

v¡here the rock ls strongly foliated J.t has been mapped as

I'felick Gneisso Late pegmatlte and granlte d,ykes cttt both

the t1ellck Gneiss and the I'felick Granodiorlte'

oTHEli IIIIBUSIVE ROCKS IN fIiE I'iELTCK G]fErSS GROUP

Nea.r the east shore of the Western part of Black Sturgeon

Lake, ptygmatlc folds occur in the l{e1lck Gnei"ss, a.nd lntru-

sive breccla ls formed betv¡een a grey gnelss and angular

blocks of l,lelick Gnelss. The l"lielick Gnelss was therefore

rigld v,¡hen the intruslon took pla.ce, ancl the ptygrnatic folds
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musf predate the intrusion because no slmilar dlspla.cement

dlsturbance was seen ln the grey g:nelss"

DYT(ES. TN THE MELTCK GNE]SS

Of eight dykes which were exanrlned ln the itleLick Gnelss,

flve are pe€imatlte, tvro are pink granite, and otle is apllte"
One pegmatlte (Locatj.on 28) ls a graphlc intergrowth of

qaartz and perthiti.c feldspar" A pink apllte vein. cu-ts the

l4elick Gneiss and a pink pegma.tite veln on the east shore

of Black Sturgeon l,ake, vrest"

cEl'fozoI_c

PLËIS',IOCEI\IE AND jTIICENT

Plei.stocene sands and graivels are most extenslve in the

area around the afu'port and east of Jonesr Road." In the

resù of the area. a mantle of sand and. boul-d.er clay overlles

much of the Pre-ca.mbrlan but j.t ls not verJ¡ thick, ancl the

Pre-cambrlan rock protrudes through this drlft cover ln
nnany ,place s s

Glac1a.l striae ln the area strlke south-west,

STRUqTÜBE

The geological workers from Lawson up to the present

have found evldence to suggest strong folding wlthln the

i{eewatin VoLcanlcs 1¡nmediately south of the Kenora trirport
Àrea" 'Ihe trends of th.ese fold.s vary from due east to north-

east, lhese dlrectlons para.llef the schlsosity of the
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metavolcanic s e

Early u¡orkers pald scant attention to the granltes,
and very llttle of them wer.e mapped_ beyond about one nlte
frorn the Keewatin vol-canlcs" The exceptions are along the

shorerines of l,akes and rivers and the c,p"Iì, tracks, Thls

reflects the prime interest of these rniorkers, whrch was to
map the reglons of Keewatin Volcanl_cs,

Riley!s gravlta.tion survey found a sharp rise ln the

gravlty prof ile across the outcrop of the Keewatln vo]canics;

and, although, he could draw ttno flrm concl_uslonsrt(Riley,

1965 rÞ "24) , hls data are genera.ll_y consistent wlth: ( l) eitÌrer
vertlca] dlps or steep dips (less than 30o from the ve¡'tical)
toir¡ards the granltic rocks; and (2) a d.epth of 201000 feet
to the base of the block of Keewatin Volcanics whlch crolrs

out in the Kenora Alrport Area"

The mapping, v'¡hich was undertaken for thls thesls, has

shown that the grreisses which are south-east of bhe Keeu¡atin

rocks are follated roughly parallel to the schlstoslty ln
the Keev¡a.tin rocks, Sjtr:ike and dip oetermlnatloyrs oÌ1 this
foliatlon (It'igure 1) are not uniform, but many shour dlps

v¡hich are steepl-y away from the Keev¡a.tl-n Volcanics" îhese

gneisses are the v;estern margin of the Dr¡'¡"r*t Dome, whlch

is a complex bathollth, over fifty mlles 1ong, The apparent

lnward slope of the contact of the Dryberry Dome t egainst

the Keev'ratln rocks ls inconsi-stent wlth the d,efinl.tlon of a
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baühollth glven by Bll1ings - rt",.the walls are steep,

smooth, and d"ip outwards, so tinat the body (bathollth)

enlarges downv¡ard.s;u (t942, p"290) -o buü thls lnconslstency

ls probahly a local variatlon from the general shape of the

Dryberry Domeu

'Ihe two masslve aCamellltes 1n the south-east parË of

the Keewatin liirport Àrea are small stocks"

'Ihe north-l'rest boundary of the Keev¡ati-n Volcanics is
marked by a fault whiclr separates lt from the itÍe1ick Gneiss.

This faulü 1s identlf'led by the angular discordance of the

Melick Gnelss, topography, and llneaments Ln aerial photo-

graphs 
"

The lfelick Gnelss, vrhich is strongly band.edo ha.s irregu-

lar dips. Tire strlke forms a snooth curve from east-west

to north-south, concave to the north-west. TIre strike of

the banding is sub-paralle] to the cozrtact wlth bhe Keewatln

Volcanlcs.

The south-east and the north-west boundaries of the

I'felick Gneiss have been recognised on a-erial photog:raphs"

The south-easü boundary follohrs a clepression i^,lith dlscontlnu:

ous ridges on eiiher sid-e. It ls consldered to be the surface

expression of a fau1t, The north-v¡esù bound.ary ls the limit

of the band,ing ln the i'lelick Gneiss, whj.ch can be seen in

aerla] photographs, The unbanded rock north-west of thls

l-lmlt is the i'ielick Granod.J-orite"
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Thin secLions of the iolelick Gnelss show mylonizatlon

along fracture zorres (plate 9b). Thls ls evidence of cata-

clastic deforma,tion, r¡¡hlch supports the lnterpretation tlnat

the contact between thls snelss and the Keewatin Vo1canlcs

ls a fault"

TTIETÀi{ORI,HI]SIq

I]'IEiTS}IORP.HT C GEr\DË

The metamorphS-c grade has been determined uslng Turner

and Verhoogen¡ s classlflcatlon (1960r Þp "533-553),
Rocks of the greenschl-st facies contain epldote i¡rlth

alblüe, Those Ln higher netamorphic grades contaln epi.dote

with o1i-goclase or more calclc plag;1ocIase,

The almandlne-amphibollte facies, the next hlgher facies

of reglonal metamorphlsm, is dlvided lnto four subfacies:

I, Staurolite-al-mandine,
2 " Iiyanlt e -ahna.nd ine -mu scovlte,

'u: Siii li:iil:-ãii?iå ii: -äTif,3IÍjE¿ .

The staurollte-alnandine sul¡facies and the kyanlte-al-mandlne-

muscovite subfaeles cainnot be distinguLshed. ln baslc or

qua.rtzo-feldspa.thic rocks" In the silllmanlte-almandine-

muscovlte subfacles the pla.gloc1ase is rru".andeslne üo labra-
Corlte ln amphlboIltes, and anorthlùe ln calc-granltes"

Epldote i s absent or negl igible 
" 
t' ( op" clt " ,þ,549) ,

The composltions of the plagloclases from the Kenora

rri::port Area aye shown in Table 3 (see ilppendlx A,p.39T-r,vo
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Keewatin baslc schists contaln a.lblte, but twenty other

Keeu¡atin rock sanples contaln ollgoclase or and.eslne, whlch

indlcates a grade of metamorphlsm in the alniandj-ne-amphi.bollte

facles, wlth1n elther the staurolite-almanrllne su-bfacies or

the kyanlte-almandine-muscovlte subfacles"'l'his varlatlon

ln plaglocl-ase colnpositlon suggests lack of ecluillbrlum ln

ihe plagiocl-ase-epidote assenblage" It 1s probable tlnaþ

carbonate metasornatism has affected the b,aslc schists, which

contaln biotlte, alblte, qua.rtz, and opaque mlnerals in

addiblon to the calclte,

t'iET4j:108P HI c HI ST]9-HY

The reglonal metamorphism, 'ooth north-ttrest and south-

east of the fault separabíng the t1ellck Gneiss and the

Keewatin Volcanics, reached the staurolite-almandlne sub-

facies or the kyanite-almandlne-muscovlüe subfacies of the

almandine-arnphlbollte facies, 'Ihe sirni-la,rlty of the grade

shows tb.at the ùwo parts of the àyea could have been reglon-

ally rnetamorphosed. at orle ti-me, but as there ls no evidence

of the amplltud,e of the d!-splacement of the fault, the time

rela-tlonshlp 1s uncertain"

i{81ìASO}IATTSI'i

Carbonate netasomatlsm localIy affected- the basic

schlst in the Keewatln Volcanics. Potasslun metasomatism

uay have caused the wldespread occurence of mlcrocllne

in the llel-ick Gnelss and l{e}ick Granodlorlte.(see pp"Lt9 ú 50)
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COIïCLUSIOITIS

The Keewatln rocks ln the Kenor.a rrirport ¿rea are

extrernely sheared in places; and, althouig;h dlrect structural
evidence frorn the area v,las not found, they are proba.bly

strongly f'o1ded,

The Keeu¡atin baslc volcani.c rocks a.re pa.rt of a clif fe-
rentiatecì series, and the a.cid i¡olcanics probably represer:t

further dif f erentiation of ihe sä-rne serles, 'Ïhe coarse

grained anphibolite is probably a.n intrusive igneous rock

of the same series.

The g.ranltfc rocks of' the Dryberr¡' Dome are a seqlience

of intrusive rocks in v¡hlch t he ol-cl.est rocks are more gneissie

and less alkal-ine than the younger ol1es,

The i{e1ick Gneiss is distinguished by la¡'e¡¡-t,t, abun-

dant microclineo and seriate texture" i{ylonizati-on is founcl

in p1a.ces. It ha.s a faultecl cont¿:,ct v¡ith tbe rocks to the

south east of it. Correlatlons har¡e not been carried across
!1^¡ ^ lì^.-1 !tiIlIÞ I-1L{It/ê

THtr GEOLOGTCAI HTS'IORY

The lieewatln greenstones of the I{enora rrirport Area a.re

a marginal pa.rt of a large volume of iLrchean vol-canie rocks.

The çqra.nitic rocks have inbrucled into them" The gTreissic

texture in the gya.nitic rocks i.s consldered to be prlma.ry

and parallel to the metamorphlc structures in the a.dJolnlng

I(eewatin rocks" Ihe emplacement of the g'neisses took

place during reglonal netamorphism"

28

Froba'o1¡. ihe u¡deter-



mj-ned cause of the metanor.phis¡r was responslble for the

mobil-izat ion of the gnelsses o

. ¡rr'he regional ä:etamorphism reached the almandine-

a.mphi bolite facies ei bher the staurol j te-alnanrline su.bfacies

or the kyanite-almand ine-muscovite suÌ:facles"

'ILre Dogtooth Granodioribe intruded bhe Longbow Grano-

dlorite Gneisses after. the gneiss hacl crysì:ai_lized, The

gneissosity of the Dogiooth Granocliorite is less distinct
then tha.ù of the old.er gnelss, a.nd is probably a flor,v texture 

"

The Dogtooth Leucoad.amelli.be and the porphyrytic adarnell_lte

are massive and l{ere emplacerl after the clnse of the r"eøinn¡l

rnefarnorphism.

rhe forn:ation of dyke s of pegmat lte, g',ranlte , and. ay.rl lte ;

anrl veins of quartz (sone with Lourrnaline) tùâ-s the last acid

igneous activlty in the map a.r"ea-, but Davles and pryslak

(196? ) have meipned Keev¡eena.lva,n diabase dykes at Dogtooth Lake"

F'or the it'lel-j"ck Gnelss g;rou.p, north of the Keel,'¡atln rocks,

the history of the rocks eannot be cl.ear.}y stated because of

a ]ack of critical fnfornation" fhe chief uûresolvecl problem

i -q the gene s i s of ihe l,iel- ick Cineis s 
"

The area has sufferecl reg: ona.l r,ietamorphlsm to the

almandine-amphi'ooli'be f'acies. This parallels the history of

the Íieewat in amr;hibol-ites " Potash netasomatisnn is the prob-

abl-e ceu.se of the widespreacl presence of nlcrocline throughout

ihe a.rea, but tiiis has no Ðaralle1 in the south-eest.

'i'he i*jel-1ck Granociorite is folia,ted, a)-though. not la¡rer.s¿ u
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paral]el to the layerlng in the I{eIlck Gneiss" It ls
therefore thought to be of slmllar age 

"

A grey glrelss rvhich 1s intrus j.ve into the Me]lck Gneiss

north of the Black Sturgeon Lake narrows has sharp contacts

and mustu therefore, be younger than the Þielick Gnelss"

Ptygmatlc folds ln the ltlellck Gneiss ln this region nay be

earller than bhe emplacement of the

grey gneLss"

The mylonizatlon in the Mel-ick G-neiss shows tlnat dynamlc

metarnorphlsm occuredo probably a.t the same tlme as the fault
whlch brought the l'{ellck Gneiss acijacent to the Keewatin

VoIcanlcs.

The results of napplng are conslstent wlth the structuraL

interpreta"tl-on of the gra"vlty survey by Colln Rlley {l-965) "

EECOIII{EI\DIITIOIJS F'OR I.'UTURE I,'/ORK

Detailed mapplng of the Keewatln Volcanlcs and chemical

a.nalysls of sanples, might prove the relatlon of the Coarse

Gralned Amphlbolite üo the other Keewatln VoIcanlcs"

A chemica"l- study of the plutonic rocks of the Dryberry

Dome ls necessary to investlgate the possibillt¡r that they

forrn part of a d,ifferentiation serles and. that that serLes

may be related to the Keewatin Vol-canlcs dtfferentiatlon

series 
"

'Ihe iriellck Gnelss is a dlstlnctlve rock type whlch

extend.s beyond the limlts of ùhe l\enora Alrport Area.



Fleld mapplng of the cornplete belt of

be undertaken as a prelimlnary to the

origln of the layerlng. (1"eu a" rellc

of metamorphlc dlfferentiatton),

Itiellck Gnelss

d eterrnlnation

structure or
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should

of the

the result



RETIEIJE']'jCES

AÀlDBEliS, P. Wu Q96l+) " Chemlca1 Characteristics of Some
Volcanlc. Rocks of the Superior Provf,nce of the
Canadian Shleld, lfnpublj.shed ivi",Sc. thesis, Uni-
versity of Ï.ianitoba, 24), p"

Af iEnICÁi'ì COI,ïI'IISSIOI\i Olí STBÂTIGRAPHIC l'lOI'TFìl"iCLA.TtjFiI] ( 1961 )
Amer 

"
Cod.e of Stra'bigraphic I',fomencl,a.tur"e. åÀtl
ÁsF " Petrol 

"_Geql= " L5, 645-665 
"

BEIL, R. (1873) " Report on the Country Between Lake Superior
ancl Lake W1nnlpe6r, Iiep" geol" Su:el¡" Can. (for I8?2-
73L, 87-111"

( ]BB3 ) " IÌepo::t on the (leo1.ogy of the Lake of' the
r,,lood.s and- Ad ja.cent Countr-¡r" Rep" geol" Surv" Can.
( f or 1BB0-81=-B 2 ) , C, 11-15 

"

tsIGSBY, J,J" (1851). Ei'rati-cs of Canada,
Lol{" l, 215-238,

(tAsZ) on the Geo

cuart^ J. t-eol" Soc"

I nn'rr nf fi.a Tgke Of ihe! "¿-J ur¿v ¡-r\

Quart " J"-J¡eol. Soc"Lond
LInn¡ì aIjvv\4p 

'

¿l.oo-40ó.

BILLII'JGS, l'1"P " (7-9+2) " Structural Cleolog:¡, Prentice HaI1,
I'iew York o 473 p 

"

Pouth i{udson t s J-r¿iy¡

BRUCE, E.L " (1925),
Dis'b.ricts,

Gold, Deposr.ts of líe=nora a"ncl

Iiep " Ont " Dep. I'iln , 3Lt(6) ,
Ênlvrr¡ Rir¡er"
?*?1

DAVfïS, J.C" (f965) " Geology of the liigh Leike-Ru-*h Ra.y ;:treau
' District of lienoia" Geol n-Beìr.Ont "Deot "l\lln . L,

5-/ p,

ll,{vrE,,s, J "c. and p-riYSLÍrK, 4"P., (1967) " I'']ap 21L1, On'bario
Ðepairtment of Ïuïines, Kenora and. F'ort I'rances.

Eji,iER.SON, D,O " (1960) " Structure and Comoosit lon of Potasslum
Ì,'eldspars from the fnyo Batholith, Ca}lfornia-
i'ieva-da " ( a.bstract ) , Pjr:oâi:am of A¡i1tr?}_lieet j-ng,
GeoJ " Soc, Amer . 90-91 "

nEnGrrsoN, R.B, (1960). The
Alkali .Ìi'el-d sp¿1rs
4!5_+36 

"

Lolv-iiremï¡erature Phases of the
end Thefu' Origi.n" Canad /fiH'" e t

FÌIRGUSCI'I, R"8,, TfìAfLL, ]1"J. and T*"YI,OR, i^I"H. (1958)" ll'he
Cr¡r6¡¿1 *(tructures of l,ow-tempera.ture and iJigh
Temperature A.lbiùes , ¿igI-A--Qry.q!-. , 1l-, 331'348,

?2



33

!'EIìCI-USOIìr E"B"¡ ilBEi{B:.TH, LoTo, P0L!995¿-_G"9-",^,I?DGi:Ilti>ON,' J"11"; a:nd tsRfSTOL, i''iCi-¡li¿r 11¡EEDY. (19ó3). Var'lati-on
of póta.ssium rreld.-åpar t'llriclì-inlcitlesn with Ku

llâ.¡ and Ca Content.c in some Granitic a'nd Gneissic
Roðks, (abstr:ct)" Proflram, ¡¡n:rue:] ltieetinq, I'iin'
ils q-" C-p.n " ]tîontleal- " 1963 

"

cfBI,I¡T, P.E " (1964) " Burchell Lake Ai:ea. GeoJ"Req"Ont"Dept---
r'1i_4.. ]9, 3g p,

GOLDST'1ITH, J"R. and furVES¡ F. (1954) " Potassium l-reldspars
Struotural-1y Iniermediate between i-iierocl-lne and"

Sa.nid llte. GäochIm" et cosmoch," i\eia, þ, 100-l-10 
"

LlOOL)tiItr¡, A"l"T" (19ó5). Pr.elirninary heport e11 Vplcanism and- 
i'riiner.al i-zatlon in the l,¿rl<e of tire iiioods - llienitou
La-l<e - i'tabi.gcon Regiori of iiiorthlvest Ontario"
preti-m.cep.õnt 

"pep "ivllnJ965-2 u 63 p 
"

HA,FäEIi, Ê"1 " tL962) " The Older Orthogneiss of Carn Chuinneagl
and Inchbea-, J, I-?!r9I" , Oxf orcl., 3, 215-237 .

H/:ì.EIìIÐol$r J "Ivi" (195?), !he- CaJradj.an Sliielcl.-Èr?:lpland o .p'11-)-2'2.' In CuH" Stockrnell--1Èr.i.) (,ìeo1og:r a.Id F;conom-le
lvij ]le firls-of CgIgCg" Econ 

" 
geol 

" 
Ser . , Geo1. 

" 
Su.rv "Can "

f{OPKIlríS, P.l: . (t9ZZ) . .Onra.rio Gold Deposl-ts. BeË ',on-t-"Dec.- Ill-nJo II _LI!-rl9?^1-I o I-73 
"

HOjiiJOoD, il "c. Gg45) " Geolog¡r and. iiii-ner-a1_!e99slt; 's ^of , the Recl
' Lake- nreá.. ¡lep "onll"pep"i'{tä. 4q lt -l,for t94o), 231 p"

LsvfsO\r, *i.C" (f8a5¡ . tseport on the Geol-ogy- of- the L"59 of the' 'r¡,íoods iÌeg1ori" äqp,g€e1'-qqÐr-"Can"1, I cc - 151 cc"

I,OGrr,i{, SIF, ¡iILI,I.P;i\i, (1863¡. Gealogy of Canada, (as. cited iil
i,r" c. LA'v{-s!lhr" Report on the Geolog¡r of th,e T'ak-e o!
the woocli?'" P"Io)"

I'1Ä.CDOi,i.i+Lt), ii"D. (1941). tìeology of _Gorharrr :troi,rrnship and I/icinlt;y"
'fjeo.Ont 

"¡eÐ "ijin,þB ÍIï (for la3ol r18 p"

Fl!tssoris, A,L. (19I3), Lake of
Ont 

" 
Br-i r' "-i{-1-n-22-lÅL,

1¡s }foods anC Other A::ea's" Eep="

2IO-232 
"

},,OLLOcK, G.tr " (.196il, PetroIofly., i'Tingr-alor¡:y-a4ll- Ft.rug.bl]I.?1,' " Unpr.tb)_ished
Þh.D" thesls, University of l{anitobåì" !'/tJ p"



3t+

rDrlllr:y, COI,fi\ {1965). A Gra.r¡itl¡ Surve}¡ of the jlenora. Àreâ-,
Onb¿rrio, (unpr.rbl-is hed 1''i, Sc " thes 1s ) , Universlty
of ïranitoba, 40 p"

SUITFEL, G"G" (1931-)" Geology of the Bigstone Ba.]' AreE¿, Leke
of the ',ioods, District of lienora, Eell,_Qn!-DepJ:l_U."
39 {rTÐ_(foi. }9_30), 5?-?L.

,IAI'¡|L'Oi{, T.L" (1938)" I'tap 4J24 _ ¡"tuet1co Sheet (ea.st half )
wlth aargina.l notes. Geol"Surv"Can"

Ti{01.{SOl\i, JiiS.E. (1937). (}eology of the iriorth Central Fart
of the Lake of the t,íoods. Eep"OxtnÐ_epJïzuå5_JLl(for 1936), 1*43"

TTiEIIiBATH, T .'I" (1961) " il Str-rc]I' _of the Potassl!-rry Feldspars i.rl
ip-

a'' 53 P' )

TIIRI'IIiR, F oJ u o and VËBHOOC+EII, J" (1960) " IÊneous and iuietanolphic
Pet{glop¿:l¡, i'icGrar,r-Hil-1 Rook f,oor lriei,v York, 694 p.

I/AN I]ïSE, C"B" (1905). Fepoz"t of 1;he Speclal Comrclttee on
the Lake Superior lìsgion, with Introductor¡' ltrotes.
J. s:e_gJ" lå" 95-L04,

l;ILSOI\j, tl.D.B., Ár\D!:Eì,]S, PETEä1, l.iOXFl:litl,
(1965) " Ji"rchaean \/olcanlsm ln
Can. J. ,ïarth Scl" 2., A6I-17 5 "

iì.L" and zui.lrT,AJ,, K"
the Canad1an Shie1d.



APPEI{DTX A

PETITOGTJ.APHY

KltBkATf i\i VOLCI{I''] Ï CË

Exainples of fine grai:red amphlbolite and baslc schist

are described in Table 2o lçhich lncluctes each of the rock

sami.,les for which a chemical analysi-s has been "iade (p "54) .

ifhe acid schist is essentially a sericite rock, soae of

urhich contains rel-ic phenocr¡rs¡s of quattz ancl pfa'gioclase.

ihe coarse grained zrnphibollte contains a pale greeil

¿mphit¡olite whlch is rirobably acbinolite,

A. ;oil}ow la.va (specirnen ób and Plate 2'o) beside the

Trans-Canscìa i{ighvray j ust eest of the por'phJ'r'ytic adamellite

shows mottominei:a,}ic zoning" The spâces between the pill-cws

e',re filleci wlth. lthite calcite ano red-brown garneb, and the

borders of tþe pillows have been replaced by epicloie, so

tnaL there is a sequence from the ;olI}ow latra outwa.rds, âS

foll-ows:

( a ) Iiornblend.e-epj.dote-pla¿'ioclase-opaque,

( b ) E,p icio te-plag:J- ocl-ase o

(c) Epidote,

(d ) ¡.ed -'oroltm garnet ,

(e ) irhite calcite,
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l¡iIl\ih'EAL DESCkIPTIONS 0F Ti-fL tilfÌ'ùE KBEI/'ATIN
VOLCrti'[IC ROCKS FOH riHïCH CHEiqICIiI

AI'JALYSHS A-EE AVATLABLFJ,

Specimen
lriumber Ðe script lon

aÔ
J_Õ Basie Schist" Ver-y f ine grained" Essential mlneral_s

carbonate, qua.rtz, f eldspar and chlorlte" Accessory
minerals biotlte and magnetite" Contains lenses of
chlorite, blotlte and magnetite"

Baslc ScJrLs_t_. Very flne grained, ir'lth quartz f illed
tension cr,acks" (The sa.rnple used for the chemlcal
analysls v¡as chosen to avoid quartz vetnlets which
are visibl.e in the hand specinen) " Essential nine-
rals carbonaûe, bioü1te, alblte, quartz anÕ. opaque
lron mineral, Acce ssory chlor'1te 1s associa.ted"
wlth the blotite, The veinlets are quartz¡ Eu.sco-
vlüe aird" tourmaline " ( Pl_ate 3a.) .

!-lne Gra_ined Amphibolite. Location: I35 f eet west
of granl.te. Patches of subhedral hornblende Ln a
ground.mass of plagioclase and epidote. Large
gralns of epidote form velnl_ets. Accessory mineral
sphene. (Plate 2a) ,

Flne Graj.ggÊ Au:phlbollte. Loca.tlon: 7 feet west
of grani'be. ltïo thln sec'blon avallable"
Flne Glaine_d Amphiþol-lte" Location: ZA lnches frorn
granlte, Essentla] minerals hornblende, plagio-
cl-ase and epldoùe"/tccessory mlneral- vel:y fi-ne
grains, opaque"

Fine_Glalned Allphlbolite.. Essentia] ¡nlneral-s horn-
blende, plaglocl-ase, and epldote. Aecessory
rnineraLs carbonate, and sphene associated lvlth
opaque nlneral " The rock has eyed strucüure of
coarse gralned hornblende, epldote, and calcite,
v¡hich is probably the resul-t of local- ¡gnrrrsì.ell-
tzatlon, (P1ate Ia).
Fin*qa:L4ed tgpþlbgfttç." Essential mlnerals lrorn-

feYellolv;Y=green;
Z = blue-green C'-ãry20o), and. plagloc1ase" Access-
ory minerals calclte and opaque gralns.

cont inued-

TO

r7a

t7b

t7c

T4

19
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TABLE 2 COi\TI}{UED

Speclmen
Nurnber Descrlptlon

" I'iaflc rock colour lnd.ices
70 .7. Essent^lal minerals anphlbole ( optl cally -v€,
Z\tr = 90o, ZnC = 15o, pleochrolsm: X = pale iellow,y = pal-e greetr, Z = blue-green" probabty aciinoltte).
Àccessory minerals magnetite, epidote, and tourma-
line"
Fine Gral-ned tinnphlbgllte " Taken from centraL part
of a pl}lovr. No thin section available,

sui'li'iAIiY 0r ritE ivirt'í81ì-{r,oGY 9F THH -rG]EtJ¿\Tri[ 
-yorqÀiiir cs

Amp-hiboleo -- Trn¡o types of amphibole are present. Common

hornblend.e, r,¡hich ls characterlstic of the flne gralned amphi--

bollfes, is the more inrld.espread"" It is d_eeply pleochrolc

(X =yellow green, Y = green, and Z = bl-ue green), opbically

negativeu large 2V (estl¡nated 2Y = B0o), and extinctlon
angle cnz = zoo 

"

/i pale green amphibole, approachlng actlnolibe 1n composi-

tlon, occurs ln the coarse grained êmphibol1tes. ft is pleo-

chroic (X = colourless, Y = pal-e green, Z = y€t.V pale green),

o¡;tically negatirre, extinclloir angle cn'Z : l50 to Zoa u l¡ir.e-

fringence 3 0"31¡ and 2\l very large" In speclmen nurnber 11

(Pfate 4a) bhe pa-Ie green amphibole has re¿rctlon rlms of dark

green e

22
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Pl-aglogla-se o o- t'he plagioclase is quite fresh ln most

of the amphibollte, ano falls r,;ithin the ollgoclase-andesine

range of ccrlposltlon (see Ta'ole 3) "

The plagioclase in the basic schlst, v'rhlch contains no

a-rephibole, wâ,s identified as ollgoclase (n:i15) from the

refracfive lndex of olre specimen, and. alblte ln tv,¡o others

(Table 3) "

Biotlteo -- A brown verriety of bioüíNe occurs in the

actlnollte amphi'bolltes, and in rocks free of anphiboles.

Some of the latter rocks contaln green blotlùe which is

belleved. to be originally bror"¡n bloblte in the stage of in-

complete alteration to chl-orite"

Epidoþe.-- Small anhedral grains of epldote occur with

the plagloclase ln the amphibolibe which contalns the common

hornblende. 1ipl-dote coexists wlth acLlnol-lte In only one

speclmen of those exanined"

Zolslte ø -- The chenlcally slnpler roenber of ühe epLclote

group t zoisite, occu.rs in one speclnen of the a-mphibolf.te

-v'.¡hlch contalns actlnolite, Neither epldote nor zolslte are

Í'ound in the biotite bea.ring ba.sic schlsts,

Ca.rbonat_e"-- Carbonate ls widesprea.d 1n the Keewatln

Vol-canics, It is most abundant in the bas1.c schlsts, t^iith

up to 15 per cent estimated to be ln speclmen ltlo"B" Carbonate

is al-so abundant ln veins throughout the volcanlcs, for

exanple ln the pillow lava descrj-bed above {p"35). An X-ray
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TABI,E 3

COI{POSIT]OI.'I OÍì' PLIiGIOCL¿SE Ii{ THÞ] ;IOCKS OF,IHg IiEi'iOiÌA ATF.}'OIìT J{REA

Iiock Type i'tumber of Samrrles
Albite Ol-igocla se /inde sln.e ToËaI

Ivielick Gnelss

Porphyrytic Adamel-1-
¡ +^IUC

Dogùooth Leucoada-
me111te

Dogtooth Granodlorlte

Hi1ly l,ake Bio blte
Gra.nod. ior ite

Longbow Granodlorite
Gne lss

Keev¡atin Coarse
Gralned Amphlbolite

Keei,vatin Bas j.c Schist

Keewatin tr'ine Grafned
fi"mphibolite

I

2

J

6

3¿(

I

2"k

2*

a

2

)

1

12

1

Tota]- 1l eql2

ri One of thls eiroup dete;"mlnec1 by refractlve index,
* ¡.003. j\11- others deterrulned by extinctlon angie
of ¿:.Ibite twlnning in sectlons normal to (O1O¡,
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pou¡der photograph shor^red tha.i the carbonate in the pllLow

lava is calclte"

Chlor1te"-- Chlo::ite is comnonly associated r.;lth b1oü1te

in the fine gralned üuffs, but lt 1s less commoll in the

hornbl-ende amphlbolite. It is generally assocj-ated wlth

biotite but may also be an alteratlon proouct of the actlno-
1ite.

S¡:hene_.--Sphene occurs ln the fine gralned hornblende

amphibolltes, but not ln the actinolite arnphlbolites. ft is
not abundant ln any rock and v¡hen present nay occur as anhedral-

or s ubhed_raI gralns.

Quariz.-- In some of the fi-ne gral.ned rocks quartz ls
very dlfficul-t to distlngulsh from the plagioclase" It is found

ln secondary veinl-ets ln the rock, but is not abundant in
any of the baslc volcanics. Be1ic quartz phenocryst occur 1n

some of the serlclte sclilsts"

Opa.que l\l1ner?_l-S,--The opaque mlnerals are not easlly
identified becau.se of their small grain size" However, mag-

netlte and pyrite were recogrrized ln the fine grained schists

and magnetite ln the amphibolltes"

Garnet_*-- Garnets were seen at orr1¡r three loca.tlons in
tLre rnap ayea, and only orÌe of bhese ls v¡lthln the Keewa-tin

rocks. ll'heir occure]1ce, v¡hlch has been descri-bed above

(p.35), is in the interstices of a pll-low lava, âssociated with

calclte and epld,ote"
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GBANTTIC Ti\¡TiiUSI\ßS OF TTIE DP,YBEREY DO}ïE

lil I.IE L O i'ücB_O l/ G.,Ej!NO D I O RI'I¡i ci{E I S S

Tlre Longbow Granodiorl-te Gneiss contains essential.- quaxtzo

plagioclase, rnicrocline and biotlte; and accessory epidote,

apabite, pyrite, hernatite, sphene, ayld zLrcon" Hornblende ls
present locally, Alteratlon mlnerals lnclude laths of white

uica and epid"ote, whlch are ln the plagjlocl-ase"

The plagloclase is anhedral to subhedral, and strongly

a-Itered., ,Some rellc zoning 1s discernlble where the pla,gio-

clase is not completely decoinposed " Such plagioclase ls
r,,r-ithín the andeslne ran-ge of compositlon"

The quartz and mierocllne are anhedral and interstitlal

to the pIagloclase. These minerals are unaltered, ln contrast

to the plagioclase, except that the quartz showsstrain shadows

uncier crossed nicols. Three samples of the microcllne v'rere

exarnlned by X-ray powder photography and they ürere found to

have high obllqultles, between 0.85 and O ,95 ( see Áppendlx

Ihe pleochroism of the blotlte i.s dark green to pale

y€]lovr green; lt ls probably an iron rlch varlety. Chlor'ite

replaces much of the blobite. Some crystals ere bent.

The anphibole, v¡hich 1s 1ocalIy present, is pleochroic

with X = pale greenish yellow, Y = dark green, a.nd. Z = blue-

green: it is commorÌ hornblende"

Epld-ote is widesprea-d bub not abundant" It replaces, ln
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part, the pfatiocla.se and also occurs with aggregates of
biotite aJrd iron ore riinerars. some of the epldote has

lamel]ar twlnning and subhedral- form; it may well be prinary,
6)uartz and praglocl-ase are the rnost abtrndant minerals

j-n the Longbor,v Granodiorlte Gnelss composinp_ abouE 25 per

cent and J0 per cent respectively. i'iicr.ocrine ranges from

0 to 20 per ceì1t"

Evidence from flve thln sectlons su-ggests a partlal
lncompat j.b11it¡r e¡ hornbl-ende i'¡ith r¡lcrocline " Estirûates

of the rela.tive proportion of trornbl-ende and microcllne ln
the five sections are given in Table 4.

TÀBLE 4

IVIODÀL PEECE}I1}IC}E OF. HO}ìNBI,EIiIÐE *iJiID IvIICBOCL]]\E
ïN L01{GBOT,Í GBA}IODIOIÌI TÉ GXI},ISS
(Estimated from thin sectlons)

Spe cimen
itlumber

Percentage
Hornblend-e

Percentage
ittlcrocline

25

7

2t+

I.t

20

U

U

fF

2

10

20

tro

U

HïI-,LY LltKEl BfOTIÎE GEåI'IODIOBI'IE

The Hll1y Lake Biotlte Granodiorlte ls a medlum to dark
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grey altered. grenodlorite ln v¡hich blot1te, quartz, and

plagioclase are discernible in ha.nd speclmens" lhe rock

ls gnelssose, bub the gnelssosity is l-ess distlnct than in
the Longbow Granocll-orite Gnelss. It is, also, f lner
grained than tlnat rock. Thln sections reveal_ that the rock

has su.ffered mylonlzatlon a_t some places; the igneous tex-
ture 1s preserved ln patches around i¡hleh rrêyìr¡ fTna orained

mlnerals have recrystalllzed.
l¡s sent 1al ¡ninerals are quartz u plagio cla se , antl biot it e 

"

A thln section (Speclmen 2J_) sho'¡us abouL 10 per cent horn-

blend.e, but this may be above average. Accessory minerals

includ.e mlcrocline perthite, apatite, sphene o zircon, carborla"teu

magneflfe, hematlbe, leucoxene, and rut11e need.les whlch occur

in the blotlte" Alteratlon mlnerals a_re lvhlte mica and

epidoterbut some of the l-atter may be prlmary,

The plagj-ocl-ase 1s most,ly ollgocla.se, but anclesine 1s

present ln sone speclmens" Ibs range of composi"tlon ls
Ãb?5M25 Ea Llo62An3g, It ls viell altered and commonly zoneö,,

and tends to be euhedral, except v;here myl.onization has

eroded the crystals" In contr,ast, all the quartz ls anhed.ral,

iulicrocline is presen'b ln smal-I amounts, ând it, too, is
anhed.r'al and lnterstltla.l to the pl-agloc1ase. liiost of it 1s

na¡J-lli .l- i n_|/v¿ vrrr vÀv o

The blotlte is mostly a dark olive green variety but

some is greenl,sh brown. In p}âces it is altered to chlorlte.
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The araphibole is à blue-green vårf lsj:y of hornblencle.

qU¡lRTti DiOEfglE

'jllre quartz diorite contains essentia! c7ue,.rtz, pla,gio-

craser'o1otite, anphlbole, and epidote; and accessory

apaf ite and" ohlorite " The pl.a.gioclase is estimated to har¡e

a composif ion of trb6g,+n40.

rn the extrene north of the Dogtooth Gr.anodlorite over

95 per cent of the rock j.s quaz.tz, Þlargi,oclase, and, mlcr.o-

crine. The plagioclase and mrcrocrine are ln approximatery
equar quantities so tha,t the rock in the north" is an

^^^*^1ì{+.^diuälucrr¿Le. Accessory r¡inefa.ls at"e blotlte" uoruora. snherreujJr¡L.LrL ,

zircon, hema-tite, and magnetite. A]ùeration miner,als includ_e

whibe mica, chlorite, and some of the epidote"
The anhedral plagioclase is fresh; it shows sone croudl:

r.ess in concentric ri.ngs, which indicate composltion zones,

and in bands pararrer to the albite bwinnlng. Th_e plagioclase
ic >ntlacino

The micr'ocrine and quartz are p;lso a.nhedral " it rittre
of the quartz occrlrs in graphic intergrowth lgith the micro*

cline, i'{ost of the v¡hite mica is encl-osed. by the pl_aglo*

clase and has preferred orientation resembli.ng the tlldmanstatten

i"exture urhlch i.s common in iron neteoribes. The rnica in
bhis rock is not necessarily th-e resuilt of exsol-ution*
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Towards the south the alkal-i f eldspar-to-pla.giocl-a*se

ratio of bhe rock is belolq one thjrd, so that the rock is a
¡ 111

granodiorite. the pl..a,giocl-ase is more sodlc thanlthe grano-

rliorite (An29 ) "

DO GTO O îiì-ILEIJCO/rÐiil\iI';LL rTE

The Dogtootli Leucoada.mel-lite 1s a. plnk or grey coarse

g;rairied rnassive rock composed essentially of quartz, plag;iocla.se

and microcllne"

Deta.lled examination was inaCe of twenty thin sectlons,

f ifteen of which were sta"ined to pron:ote simple j.oent if lca-

tion of the pota.ssium feld-spar. Poirit c.ounts t,íere made on

five of these (ta.ble 10, Appendlx C ,Þ" 65) 
"

The plagioolase is su-bhedral. The c¡urartz occurs mainly

a.s grey rounded aggregates up to I cm. 1n diameter. Some

pseudo-crystal faces are developecl where the quartz 1s

enclosed, by plagioclase, but al-l- the patches of quartz ã-ye

mosaic aggregates ¿tnd ihey are not euhedral single crystals"
The microcline occurs ln large patches which enclose the

ear-l.ier quartz a.nd plagiocla.se 
"

In additlon to clua.rtzo Þ]ag,1oclase, and microcline,

a.ccessory constituents which are usually Less tha.n 5 per

cent of the rock, include biotite, chlorite, muscovite,

epidote, magnetite, henatite, zircon, zand ra,rely garnet"

The pla€,liocla.se is sJ ightl¡' altered, and rants-es ln con-

positlon from ollgoclase to andeslne. In wany cases the core
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is si-ightly Írore calclc Lhan the outer rlm.

itiu.ch of the microcline 1s perthitlc" ft has developed

iri large patches urhich f111 the spaces between the qua,rtz

and the plegioclase. sone of the mlcrocrlne â.ppears to have

replaced plagiocl_ase.

Ihe biotite i-s a da.rk green varlety, and luas presenb in
a]] but ti,ro of the thin sections. An equ:illy dark chlorite
has replacecì much biotlte. pLeochrotc haloes around. the

incl-usions of a- mlneral, wirich ls probabry z:-rcone are common

in the biotlte.

La,ths of v¡hite niica alre common ln al-tered pla,gioclâseo

'l'hey usual1¡' liar¡e strongly preferred orlentatlon, a feaiure

coamo¡. in the altered pla-gioclase of the coarse grained acid-

rocks of the region (plate 6b) 
"ln Á? I

'Ia.b1e B , in rippend.tx Cr''s'h'óís the KZ}, Na20, and CaO

conpositions of six specl-mens of the Dogtootkr Leucoaclaraellite,

PORPHYTìYT iC ADjT}EI,],I rE

The Porphyrytic a.d.arnel1ite is masslve and, contalns

prominent euhredral phenocr-ysts of rnicrocllne perthlte ln
a coâ-rse gra.lned rnaLrix" The matrix displays an lgneous

texture of suþhedral plaEçloc1ase and anhedral mlcrocllne
perthiteu quartz, and blotite. The qLtartz has undulatory

e,';tlnctlon, rrhich Ls evidence of sLr.a.in, and the development

of rnylonite around the phenocr;rsf s supports this evidence"

The essentlal minerals are plagloclase, mlcrocline
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perthite, qLtertz, and blotlte. Accessory mlner¿l-s include

zlrcon, apatlteu sph.ene, a.nd opaque minerals, Altera.tion

rnineral-s includ.e lthite mica¡ €pidote, and carbonate.

'Ihe central portlon of each plagiocla.se cr¡rs12.1 is

clcud,ed by the presence of the altera.tlon rnlrrerals, which

i.ndi-cates a zoning of the pla.€;ioclase. Íhe cornposiùlon of

the plagioc1ase was estlmated from the extinction angles of

truinned crystals and wa-s found to be from Ab65Anr5 tn;\b5gAn4g"

The blotite, v¡hictr ls the only essentl-al rnaflc mirreral,

ls sirongly pleochroic: pale Jre]l-olv to dark brovne. Alteratlon
haloes surround small crystals in the biotite,

Parts of some of the per'thite phenocrysts exhiblb

niicrocl-ine ùwlnning and other parts of the sane crystal are

untv¡inned pobassium f eldspar,

Estimation of the nodal composltion of the Porphyrytlc

Adamell-ite was conplicated by the partlcularly large pheno-

crysts, some of v¡hich are over one inch long, Therefore, a

point count vuas made of a thin sectlon, counting only the

mineral gra.ins ln the rne.trlx, and omi.tting the euhedral

crystals of perthlte" A second count was ma.de on a, ground

a.nd siained specimen of approrlma.tely ei.ght squâ.re lnches in

erea, from whlch the proportion of phenocryst to matrix was

ascertained." The ùu¡o counts v're¡ç combinecl to give the rnodal

analysis for the rock (Tab1e 5) "
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TaBLE 5

I'IODAL,qNl'lLYSIS OF PORPHYRYIIIC
ÁDAIqELLITE I¡E.OIJJ LOCATIOi{ 6

lätlneraL ittodal Percenfage

quartz

I'iicrocl lne
Perihite*

Plag 1oc Ia set+""

Biot ite

Eplclobe

20.o

)Qsá

JÕoo

U")

* includ.es perthitlc albite
tÉ+s incl-udes e.l-teration vuhlte n1ca, epidote a.nd-

carbonate

Two colour varletles of the rock exist; one is grey

and the other red, The red variety is tkre result of fine

hematite çira.lirs whi-ch are presen.t in both the microcline

and the plagloclase,

'Ihe absence of chloriter lvhich is t;nique anong the

l¡Lotite bearing acid rocks irt ihis reglon, a.nd the massive

iexture of the rock indicates that the porphyrytic a.t1amelllte

post-da"tes the::egiortal metaniorphism. It is, therefore, one

of ihe youngest rocks a,ssocia"ted with the Ðryberry Done"

PEC.ìl¡iiti-'1E. G.hliNITti. ¿uiilD APLITE DYKES

Tr"re labe lntrusive rocks vlere not examlnecl in detalf 
"
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I\1EL]CK C}I\EJSS GIìOUP.

i-1ELICK Gi{T;iSS

The i{elick Gneiss coltsisù s of i¡anded leucocratic gneiss,

bioùite gneiss, and anphibole gneiss.

Leucocratlc Gneiss

The leucocratic gnelss cons j-s'bs essenL ialI;v of r¡icr"o-

cl-ine, pl-a.giocl-ase, and qttartz " The Lexture is conrnonly

seriaie a::cl porphyrobl-astic. Augen structures devel-op wh.ere

uhe rock he,s been sheaL:ed (Pl¿tes B and 9b).

Quartz ls ubiqu.itous, malring up 2J per cent to J0 ¡rer

cent of the rock, lúhere mylonizatlon has a¿ffected the leuco-

crattc gneiss, most of the quartz is in rnosaic patches (Plates

)a and 9'b), All the quartz shor¡s straln shadoi+.

The mlcrocllne rrarles in aÌ:r;ndance from a trace up to
-ôF aaør /\+'+he leUCOCfabiC ønciss Snmç Of the miCfOClinel7Lr vçr¡u vr v!¡u ¿L hvvvJ.r-4vrv e ¡¡vJÐu e !,rvur

perthit lc 
"

The plagir:c1a se, whlch is mostly only sl. ightly altered,

11es wi'i;h.1n ihe ollgoclase-andes lne range of composition.

Some of the plagloclase augen s¡',ow oons icrer¿.ble clor¡rllness.

Iluscovite laths, having preferred orientatlon wlth respect

io the plagioclase, are common (plate 6U). /r similar develop-

nent of nuscovite in pl.agioclase, 1s reported by B" I" i'larker

{1962¡ pþ "221+*225) frorl the Inchbea Orthognelss of li.oss and

Cromairty, Seotland. i{e concl-udes Eina.t lt 1s the result of

local action of potash-bearing solutlons,

1S
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The eccessory mine:'aIs atie biotite, hornblende, iinusco-

t¡ite, aoatlLe, epidote , zircon, a.nd sphene,

Biotite Gneisq

The blotlte gneiss contains up to 10 per cent bioüite 
"

ft is interba.ncled v';ith the leu.cocratlc gnei-ss, anC. the

conirast ln colour ls very marked. 'lhe character of the

minera1s which are contained 1n the L¡iotite gneiss is similar
to tha.t of the leucocra'bic gneiss, a.lthough the biotite is
increased in amount (plates B and 10).

Amphiþ-.ol-e Gneiss_

The amphlbole gneiss occurs ttrroughout the i'lelick

Gnelss. qttartzr pl-:lg jocfase, and amphlbole are the essential
minerals ln thls rock " Accessory rninerals '¿.re epldote, blo-
tite, sphene, apaLite, zlrcon, hematite, cblorlte, p,nd

ca-rbonaLe 
"

'llhe amphibole is hornblende, l^;hlch has the follov,ring

optical properties: Cnn = 25o; moC.era.tely high 2Vi a:rd

pleochroism X - pale yel1ow-g"reen, Y = dark green, a.nd

Z = daz'k blue-green"

ilIEL TCK GEÄi\ ODl OTiIIIE:

,Îire I'ief ick Ciranodlorl.te is a foliated medlum to coerse

grained plutonlc rock" The essentj-aI nlnerals are andesine

(45 per cent by volume), c¡uartz (35 per cent by volune), and

microcl-ine (12 per cent by volurne)"



The microcl-lne is generally

interstit ial to, the qàerEz and

cl-ase crystals are cloudy a.t the
*^ --: -^ ^LIrë-L'éIIIÞ e

The accessory mlnerals are

apatite, sphene, and- hematiùe"

sphene 
"

5t

smal-ler grained than, and

the p1agloclase. The plagio-

centre and- c].ear around the

'oiotlte, muscovlte, epldote,

Leucoxene is secondary after

'Ihe blotite ls pleochroic X = da.rk olive green, Y = olive

green, and. ¿ = pale yel-l-ow greeno

PJ'G}ÍÀTTTE. GRAI'JTI]Ë '!]üD APLTIE DYK}{S

i'[o debal]ed mineralogy was obtained. for these rocks,



AFPENDIX B

THE CHEIITSTIìY OF TiiE &¡.SIC IG]ELÁîT]r] VOLC,rI'IICS

lìhe baslc members of tire líeev¡atln Vol_canlcs âre the

only rocks in the lienora *lirport ;\rea for whlch there ls
any exiensirre chemical d.ata" Nlrre ana.Iyses of the basic

Keeiva.t in \rorcanic ro ck ãre avall-abl-e . The anal yses ( ra.¡l_e 6)

have been publlshed by anctr.er^rs (1965), r^¡ho carcula-ted tiliggli
molecular equlrralent normati-ve rninerars by cornputer (ta¡le ?) "

A1l" but two of the speclmens a.re oversaturatecl" The rnineral-
ogy of these nine specirnens is given in 'llabl-e 2, p "36 "

Specimens 16 and 1B are ba.slc schist, and s¡.'ecimens

14, ITau 17b, 7.7cc !9, 22ranð. ?.3 are fine grained amphlbolite.
(Fig,2)" Specimen 23 1s not typJ,cal of bt¡e fjne g'rained

a.mphiborlte. It ulas collected wlthin 100 f eet of i;he coarse

pjrained amphibollte, of' which lts a.mphibole (actinol_ite ) is
typical " äowever, it also conta in s epid-ote which is atypical
of the coarse grained amphi'r:o1ite" Specinren 23 differs 1n

iainera.logy and compositlon (Table 6) from the other I(eewa-tin

ì/olcanics for i,rhich data is availabl-e. No chemlca.l anal yses

of the coa.rse grai-ned arnpltibolite have been made,

Larsen dia,grams (Flgure 3 (a,) to (e)) of the ehemical

composition of six f ine 6.rained amphlbolltes b¡ere drawn"

lhey show birat these basic rocks are pa"rt of a clifferentiated
eô^ìlôn^ê q'ì l- i^^'.^'l^ !l^^ 1Ì 

^ÈÇLrL.{sr.r-uç¡ drt,r'r.oìlgh the Kr0 and lla20 plots (Figure 3 (d) and

(e)) show poorly defined trends.

52
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CAFBOI'íATE ï¡i THE KBEI¡IAÎIIù VOLC¡IiIICS

À gra.ph of the CaO and CjZ composltlons of the nine

samples of Keewatin Volc¿rnics (irig:ure 4) shows a_rr lnverse

relationship betroieen C02 and Ca-o. Thls su.ggests tl'lat v¡here

carbonate has been deposlted , a cor:res¡rond.ing amount of

CaO has been removed.

Ilock whlch contalns little or no carbonabe has a CaO

content of between :-.2") and l_4 wto lJêF cent. This nay

represent the original CaO conposition of all the rocks

before the introduction of the ca.rbonate and the removal

of the CaO. The basic schist has suffered more alLera,tlon

in thls mâru1er than the f 1ne grained amphibolite"
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Si:nple l1o.

Diff 
" 
Tndex 33 "6 36 "Cofor ïrclex

tlrthoclase "9 "9 2"I 2.5 l-.8 I"B 1t."9

TABLE 7

i\JT (XiLI i'iOLIICUI,J*Iì E; QUT VI!LE]\] T i\i ORí.'iÀTf \iII i{T NERAT,S,F

aa

3"9 36.3 z6,i 2.4"6 io,i 24"5 i6.6 52"? t?"0L"6_ 2L"5 30"1 30.9 43,! 2B"B 31"3 23"5 q"6

lq

6 "3 26,3 z.l+ "6

17b t lrI1

9'1 _39.? 43"+ _3q"ç__j+*2 -?2"ã_ +l
2"7 I,2 .0 2.8 13"8 73"6

t7a I?c ]B 1_6 /1

a^.LJ.O ôU

L^
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APPEI\D]X C

TilE i'lllTUjjÈ CIr THE POTÀSSIfr'l'Í I,'ELÐSP¿iHS fi\I THE

DO GTOOTH LtrU COADAI,1¡J.LIrE

INTIIODi¿CTrOi{

1'he Dogtooth Leucoaclamel-lite has received- attentiorÌ as

oa.rb of a pilot investiga"tion of lts potassium feldspars.

In thls p1lot study, the rocks r'üere assessed for their
suitablllty as the subj ect of a nore extenslve exa¡nina.tion"

The variation of the oblj-quities or triclinicltles
(obliquity, an empirical riteasure of the devlatton of the

erystal frorn ihe monocllnic structure (Goldsrniüh and Laves,

l-954)) of the potassium feld.spar in the Dogtooth Leuco-

adane]lite is froro 0"BJ to 1"OO (t O "OZ5) " Because of this
small range of obllquitles, the rock has been rejeeted for
work in the immedlate future on the fel-rlspar pro'blem, although

the results of thls pilot study har.'e been of use"

A BRIE!' STATEMENT OÏ' TIfr_-P.tQÞLETt

Ferguson, 'Irai11, and. Taylor ft958) and Ferguson (1960)

suggesù tha.t bonding in the feldspar sÈr"ucbure ls essentia.lly

ionic and ühat the Si-Al distril¡ritlon in the lowest iempera-

tu.re feldspa,rs r^¡il} b€, in general, that whicii. ylelds the

most satlsfactory clnarg.e balance 
"

The structure of a. feldspar is deiernined prlmarlly by

the arrang:ement (1"e", orderlng) of the Al and the 51 ions;
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this in turn depends upon the potasslum, ihe sodium, and

the calclum contents of bhe structure and the temperature

at the tlme at r,vhich the orclering occurred'

If the K, }liâ, antl Ca ions cen migrate, âs during perthi-

tizatlon by exsolution, at temperatures below v¡hich ihe ¿\l--S1

orderinç¡ 1s ttfroze'Ì1rt- then the flna.l composltlon of thevf s9¡ 4!¡E) t - -'---

mlneral- 1s not necessarily relateci to the .41-Si orderlng'

But, tf the K, ItIa, and Ca ions have remâined l¡ithin the cool:

ing rock, although not r¡'¡lthln -,,he mlnera], a rela.tionship

might exis'b betv¡een the structure of the feldspars and the Kt

Nå., and ca content of the whole rock. It was to seek such

a refp,.tionshlp that the Dogtoo'bh Leucoadamellite waÊ examlned"

Several wor.kers (e.g", Emerson,1960) have examined the

r.el-atlonshlp beNr¡reen the obliquity of potasslurn f eld'spars

frorn igneous rocks ancl bhe chenlcal cornposltion of the ninera-I,

J¡€t no relatlonshlp has beetr establlshed'

Trelobath (1961) conpared obliquity with the K : irfa ratio

of v¡hole rock analyses for a group of igneous and meta'morph:'c

gneiSSeS from the llhornpson-I'loak Lake a7æ-of lianitoba" A

linear rel-atlonshi-p was observed for the rnetarnorphlc gnelsSes,

but not for the igneous gneisses 
"

Pollock (1965) examlned, the lnfluellce of the calcium

content in acldltlon to the Ii:Na rat1o in a group of rocks

from the Duval- Lake area of i'ianitoba. This lvork led to the

anal-ySls of Tre¡nbathr s Slieclnens for cal-cium. A correlatlon

has been observed bebween the obllquity and the Ca:Na ratlo
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of Trembathr s speclmens.

Six of the speclmens coll-ected from the Dogtooth Leuco-

adamellite during the preseni; study vùere analysed for K, irla,

and Câ, and the resulùs were cornbined wlth those from the

?hompson-lt{oak Lake area and the Duva.l Lake area, all of whictr

have been described by !'erguson et ?1 (1963) " The present

thesis records the data from ihe Dogtooth area, which was

used, by Ferguson et aI ( 1963) ,

EXPERII'TENTAI r tr'r:jilps

Twenty-three thin sections were cut" Potassium feld.-

spars from fourteen of these specimens were X-rayed to

determine obliquity (faUles B and g); a::d rock samples of

slx out of thls fourteen were analysed for KZ}, NarO, and-

CaO (Table l0) " !'ive of the thin sections for v¡hich the

chemical analysis 1s avallable vüere measured f,or nodal

percentage composltion (Table B).

I'I]I\ERAL SEPÁ.RATI-ON

äpproxlmately 2J grams of ea.ctt of twenty-three speci-

aens were cru,shed- in a steel rnorta"r and. screened with Tyler

Sta,nd.ard screens " The f raction lvhLch pa,ssed through the 100

nnesh screen and was retai.ned by the 200 mesh screen was used

for heavy 1J-quld separatictrsø

A mixture of bromoform and acetone was adjusted to

float fragnoents of microcl ine and orthoclase iS"G,=2,59) ,



fìl

and bo pernlt to settle quartz ([i.G"=2.65) and cleavlandlte
(S"G"=2u62) " The fraction was centrifuged and the floating

gralns were taken and cleaned with acetone. E.acln fraction
T¡ras centrifuged three tlmes to increase the purity of the

potasslum feldspar sample" In cases where albite i^Ias not

sepa"r'ated by this rnethod, it i s belleved bo be because

al-teratlon of the a.lblte has reduced lts average density so

that it is equal or less tha-n the denslty of potasslum f el-d-

spa.r.

DEfltäqfi,liiTf 0l"l- OI' OBLI QUITY

X-ray powder diffractlon photographs of the potassium

feldspar separatlons were taken on the l-14"53 üt. diameter

Fhillips Powder Carnera, the d(fjf , and U(fjf ¡ lines vrere

measr.¡red and the obllquities I¡rere calculated by the inethod

of Gol-dsmitir and LE¿vês {]-954) uslng the formula l\ =

l-2(dr"r - drãl ). ¿!s ali- obliquities were greater than 0.85' r)I L)L'-

there r{as 11o problem of overlap of the 131 and" the 131 l-ii:es"

þ'ourteen of tLre speclmens provided obllquity va-lues

satisfactorlly. Ten of these are Dogtooth Leucoadamellite,

orre is Dogtooth Granodlorlte, and tlrree are Longbow Grano-

Clorite Gneiss (Figure 5) " The other nlne containecl tco

much alblte, a.s erplained, above.

CHE}]ICAL -.{\]ALYSIS

Six of bhe fourteen roek Specimens for which potasslum

feldspar obllqultles had been obtalned were chenically
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analysed (Table 10). The analyses t^rere irerformed by

K" Ramla}, Department rrnaJyst, usl-ng a Coleman flarie pho|o-

meter for I(r0 and. l\ã20 and a titratl-on rnethod for cao.

BESULTS

'Ihe potassl-um feldSparg frorn the Dogtooth Leucoadame-

l-l-ite and surroundlng rocks have high obllqultl-es" 'Ihe

va.rues range from 0"85 to r'00 (t o 'o25) ' This restricted'

range of obllqulties makes the Dogtooth Leucoadamelll-te

unsuitabJe f or a sta.tistical- study of the correlatlon 'oetween

obllquity values of the potasslum feldspars and the composi--

tion of the roeic.

I'he ternary dia"gram {Figure 6) indlcates no siSnif icant

correlatj-on beLween obliqutËy and irÌarO, KZO and CaO composl-

tion of the rock"

Figur.e ? shows an lnverse corre]ation between rtodal

quartz a.nd microcllne ln the Dogtooth Leucoadamellite

although plagioclase ::ena.ins fairly coristant" A correl-ation

between rnod-al mlcrocl-ine and oblicluity is indicated ln

Flgure ?" þ.uture work on a pluton of more variable composi-

tion than the Dogtooth Leucoadame]llte shoulcl be initiated'

to see if thls indicated trend can be found In lt"
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TÄBLE 9

THEOBI,]GIT'TITIESOF'EIGIJTSI¡.iVIFLESOTIPOTITSSIUI'I
nn-r,lsp¿n þ'Rol'] TtI¡l DHYB-ÈRRY llol"lE

Sample ltiurober 0b11qu1tY

24

21

26

OU

?B

79

B4

87

Q nY)

0"85

^ 
Q(

ô q(
v é /J

0 "95
ô o(

0 .90

o,95

For locatJ-on of sarnPles
Append ix

For locatlon of samPles
Figure 5u aPPendix

2t+o2J and 26, see Figure 2s

6a ,?B s79 u9l* and 87 ' see
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Tit"BLE 10

MODAL PERC}ìI'ITAGES F]f,I,' T}iE DOGTOOTH
LEUCOADAIVIELI,ÏTE

Sanple ltlumber 76 B263 o1 R"

Quartz

Flagloclase

lf icrocl-lne

Iiuscovite
l'ni ¡l nl-a

Bi ot ite

Chl-orite

I'lag¡ce f i be

^ì lr

l. ¿
LJ'\ h

23 "9
o"¿

?n

n11

n11

ni]

Jo"o
LLT] O

10"7
'lo

J.0

nlf

çR Lç

L<R

2L "4
oÉ.

tr
tr
niI

30.o 48"7

44"0 +3 "2

20 "A 4,3

2"8 1"9

2,4 1"0

0"8 0"7

tr 0.2

tr tr

Total- 100 "00 100,0 I00,0 100 "0 l-00 "0

Number of Points
Counted 2008 1488 t724 1499 1788
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!'lgure 6. Obllquity of . Di-Slooth Leucoadamel]l-te
ComPáred with KZO, \iâ20r. and Cao

Comnosition of lihole Roclt"
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APPETüDIX D

PHOTOI,IICIIOGKAPHS OF ROCKS F.HOÌ'I 'I}iE I{E}'IORÀ AT}iPORT AB'EA

This appendlx contalns ninetee:n photomicrographs of

rocks from the Kenora Airport AT'ea'

69



70

PLI,1'E la,

PLiITE Ib.

Fine Gr¿ei-ned Amphi.bolite, iTeewai,ln
Contalns e,;senii-al- hor.nbl_ende .
pIa.gioclase, a-nd ep j <iole, (Speóinerr
ordinai:y 11ght ) , ê.1 so see Tahl-e 2"

l.iolcanic s ø

ìiuiti){:.jj' L4,

.b'ine (+rained. .r.mphiboli-te, t(-eer^¡atln Volcanics,
Iaths of pl.å€,1oc.lase lvith hornb)_ende"
( Þ¡recimen .llumJrer f 5 , cros s-nicol s) .



,.i,

6 O.lnm.
tr

¿ O.lmltr.



7t

PLATF" 2à" Fine Grained Amphlbollte, Keewatin Volcanics"
Hornbl-ende more prismatlc fhan above.
( Specimen \lumber I?a , ord lnary 1lght ) "Also see Tab1e 2) 

"

PIêTtr 2b" .þ-lne Grained. Amphibollte, Iieewatin Volcanlcs"
I,ionominerallc Zonlng of epidote, carbonate,
and garnet, f illing ca,vity between pillows
in plllow iava. (SÈecinien Ìrturnber 6bu ordlnary
light ) .



0 0.1'¡m.
rl

O 5 r'.m
tl
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pL-{iTE 3a, Basic schiSt, Keewatln volca.nics. very fine
grainedl banéed biotite schist_, vrith blotife
õf agiocÍase, magneti'f s and' carbona'te "

i Spã"imen i'lúmnei t6, ord'ina'ry light ) "
See al-so Table 2"

PLATE 3b. f{etasedlmen!räeevratln Volca,nics " Fine gralned,
band.ed biotite schist r''¡ith porphyroblasts of
plagioclase. (Specimen ldumber B' ord-lnary
light).



0 f.lrnn

O 0.5mrn
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PLA:I-B 4a" Coarse Grained amithibolite, Keewatln Group,
i,Jith mcre intens,e colour around crystal
marglns; laths of amphl-oole are a.l-so present
1n the plagioclase matrix,
(Specimen iiumber I I ordinsrv 11gh'u),

PLATE 4b. Coarse Grained Am;ohibolite, Keewatln Vo1can1cs.
i'fiüh very pa.le f lbrous amphibollte, probably
tremalite; assoeiated- l^¡ith a. natrix of
serpent lne. ( Specf men luurnber 12 o ord,inary
light ) "



O 0.5nrm.

0 O.5mm.
LI
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PLATB 5a" Porphyrytic Aclame1li.te" ()nàTbz c1ear, plaglo-
clase cloudy microcl-ine eross-ha"tched- lnter-
stit ial. ( Speclrnen i{umber 6u, ord lnary 1lght .

PLATE 5b" Sa.me as Ja und.er cross-nicol-s"



0.Srnm.

0 0.5¡nh.
l-)
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plitTË 6a" Dogtooth Leucoadanellite" C.uartz, plagioclase
and. mlcrocllne" {specimen }luraber 71, cross-
nicols) "

PLA.TE 6b, plagioclase crystal fron Dogtooth Leucoad-a-
metifte, shol^ts r¡¡hlte mlca l'¡ith preferred
äãiã"t*{lon, wiih epld'ote. (specimen }üumber

10, crosE-nicols) '



g g.Smm.

0 0.lrnn



(s

PLATE;fa"LongbowF.oliated-Granodiorite'saussuriilzedpi"eiãärä*ãl- "i""t 
quartz blotlte fla'kes "

(Sp;;i;;n-l'rrlrnber f , orolnary light) "

PLATË ?b. fiornblende Gneiss, 1111i:L"'1:1tt" Contains
pr"g'iõõïàt" hornlriende and epidote "

tspåäi*ää-i'çuä¡ã" r, ord.inarv l1ght) "



0 0'5r¡m'
t-J-

¡ 0.5nm.
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PLA'IE Ba. Iliel-ick Gneiss" Biotite gneiss.wlth plagiocla'se
u.rrgàn. (Specimen Nurnber i, ordinary light ) "

PLitTE 8b" Same as Ba under cross-nicols"



O ínn.

:- *J''**

o 5rt*'
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PLATH 9a " i'ieli ck Gnelss u Leucocratlc Gneiss " Tyf:ical
texture of T,iel- ick Gne iss " ( Specimen
irtur:rber J, cT'oss-nicols ) "

PL;\TE 9b" iilellck Gneiss, Leucocz'a-i j-c Gneiss' 1,'l1th
euhedral porphyroþlasts of feldspar ln
f lne grained quattz'feldspathic rnosalc 

"
( Specirnen iVurnber 4o cross-nicols ) "



o ínm'
tl

o Srntn-
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PLATE; 10, Conta,ct beùween Leucocratic Cineiss and
Biot lt e Gne i ss , I'le1 ick Gnei s s .
(Specimen iilumber Z e cross-nlcols)



0 5mm.


















