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The Evans Lske grenodioritic mases is losated eight
miles northwest of Omek, Ukanogan County, Vashingion, ang
covers approximeiely Yen square miles, The mess ogoure within
geosynelinal Palsozole sedimente, vhich are strongly folded
end exhibit metamorchien varying from lov te high grade. The
granodioritic body forme the core of an overturned synclins,
raplacing ehiefly argillite~derived sehiste and para-aushibo-

lites. Both fleld and pefrogravhic dats suggest that the

sying mess hasg formed by metesomatlie granitizstion.
The sbructureg within the mass 2re harmonie and eontinucus
with those of the adjacent metasediments, and the arsal dis-
tribution of the diffsrent types of granitized rocks is o &
considerable extent contrelled by the composition of the
originel vetessdimenta.

Five maln peltrograchic types are distisgulshed.
Felrly homogsneous messive or gnelessose grancdlorite snd

quartz wmongonite with large mlerscline porphyroblests are

most videpprsad and ssouny the sentral varis of the mass,
Hon-porphyroblestic medium-gralnsd grenodiorits, trondhjenmite
and dlorite chiefly form the marginsl varts of the msess.
Higmatitic balts and zonse vich in relict inelusions {veri-
eusly migmatitized) are sommon, especislly in the marginal

gonss of the mees. All sontaets sre gradational and irrsgulsr.




All roek types are typleslly erystallieblastice, and perphyre-
blastiec texturss gomuonly oesur.
fThe beginning of granitization was synkinematie.

This vhase was restriected chiefly to the southwestern portion

of the Lvaneg Leke mass. Peszthinematlie granitizstion was
superposed and considersbly extended beyond the limite of
gsynkinematic granitization. 4 retrogressive phasge is repra-

cented by myrumekite and albitization.




4 PETROGENETIC STUDY OF THE EVARS LAXE GHAHODIURIYE

ITHTRODUCTION

The ares here described eomprises sbout ten suguave
miles in the central part of the Ukanogen Gounty, northwest
of the town of Umak snd weet of the Okesnogen Biver. Yhe
first geologlesl dats published in this general area vas by
4. ©. Waters and K. Kresuskops {1941}, who mapped the region
farther north aand norvtheset. In thely report they slsc meke
refersnee %o the smell granodiorite body st Evans Lake, which
is the subjset of the present paper, dsseriblag 1% as & pos-
sible offshoct of the Colville batholith. During the summer
of 1948 the Universlity of vashington geology devartment
gpongored a Tield eourse for two nmonths from mid-Juns $o mid-
August in which I particlioated under the divection of FProfes-
goy P. Hiseh. Censral mapping of this ares inecludea @%?&%im

graphy, struecture and metamorthism. It was oreposed to me Se




meke & detalled petrogenetic etudy of the Evans Lske
grencdlorite for my Haszter's thesis. In add8ition %o the

time spent on the field course, I spent nesrly one month
during August and Seplember in the fleld. The making of a
detailed map of the grancdiorite body at the seale of 1:10,000
from aerial photographe was vart of this field work, with
reference to the Ukanogan end Chopska quadrsngle base maps.
Hepresentatlive rock soesimeng vere collected syatenatieally
from the whole grancdiorite body. They total 3865, ﬁf‘tﬁ@ggs

1BE were 4tudied in thin ssation.

LWED TOPOGRAPEY
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The Uksnogan Biver of north sentral Yashingion flows
south from the Canadian border slong 2 major north-south
Tault zone. Immediately %o the east liees a large grenodio-
ritle mass known as the Uolviile batholith, the w&g%%yﬁ
portion of which hes been described by 4. . ¥Waters ang
£, Kreuskopf? {(1941). Apvroximately 15 miles to the west of
the Ckenogsn River lies another large granodioritic mass whieh
ig the southern prolongation of the Similkemeen batholith,
desoribed by Daly (1912, Part I, p. 465-450). Between these

two granitic masses, & group of veriously metanorphossd




i

Paleogolis sediments ls preserved. Within these gedinenta,
the Dvans Lake greancdlorite lisz 8 miles northwest of Omak
end just north of Johnson Ureek.

The tovogrsphy throughout the ares ig characierised
by glecial festures. Remnante of gleelal debris ére found
a8ll over the sres and also &t elevations exeeeding that of
the Evens Lake grencdiorite. Thers are s number of high
terrages formed by glsclsl outwash and seversl low $errace
levels, some of them very recent and eveellently oreserved.

The tovogravhy of the Ev&ggléakﬁ grancdiorite maes is
subdued. It formz & surface which risee gently from south teo
north. The total relief in the mees does not exceed 1,500 |
feet. Faulting is msinly responeible Tor produeing smsall
steep cliffae thet aversge 40 Ffeet in height and sontinue for
long distanees, cgome nesrly =crose the granitic mass. Host
of these small fault line posrps trend north-aocuth, though
some deviate to the northezst. Bmall intermittent orssks
tend to follow the bases of oliffs and elopes and merge into
smell swemps and alluvial flate. Lower elevations are mantisd

with glacial ecover. Approximately 25 per cent of the granc-

dioritiec ares is composed of rock outerops. Widely sesttered

clumps of yellow pine dot the wegion, and wmuch of the ground

ie covered with grase anéd ssgebrush.




Stratigrephy

Stratipraphie relations of the compley Paleszois
metemorphossd sediments in the Okansgsn Valley region between
the Colville and Similkamesn mssses are imperfectly known.
fhe most widespresd unit, which &% the Canadisn %6?@%? has
been termed the Ansrchiet series by Daly {(1812), sensiste of
greenstones, phyllites, guartsites, meteconglomerates, shle-
rite schigle, snd eryetelline limestones. They are considered
to be Uarbonifercus and Permisn in sgs. The "Anarshist
series” has been extendsd to the south snd has besn dssaribsd
in wore detall by A. C. YWatere and E. Ersuskopf (1941), and
an ares of calesresus rocks in the south hae been assigned a
Trisesis asge by these authors.

buring the University of Yashington field course in
the summer of 194& the ares befween Johnson and Pine (reeks,
which ineludes the Zvanaz Lake grancdliorite, wae meapped in
detall, ané the stratigraphic relations of the eslesrecus
roeis and the gzo-gsllsd "Anarchist series? wvere determined
(of. Mlech, 1949b, chap. 1II}. Hew stratigraphic nemes, of
loecal derivation, were proposed for these rocks by Hiseh.

Uldest is the Alkeli Lske formstion, Its lover menber
ie sn ash gray partly dolomitic and loeally srgillscecus

limestone, vhich sontains brachiopode. The upper mewber ig a




magalve white, grey and buff dolomitis limestone and marble,

loeslly sontelining pelecyoods.

The Alkall Leks formation is conformably suceeeded by
the Evane Lake Tormation. Ite bage often gﬁﬁgig%§ of gray
dolomitie quartzite end schistose dolomite whieh are usually
strongly bended and shesred. Above this liee a black, blue
end gray dolomite and dolomitie limestone. Yhe upver membaep
of the Evane Lake formatlon consiszte of an interbedded series
of (1) black phyllite snéd schist snd (2) sctinolite-tremolite-
grenulite and -schlet, loeally greding into impure dolomitie
rooks.

Fossll remsing were obtsined in $the lover and upper
membere of the Alkeli Leke formation, and in the blssk dolo-
mite in the baeal vart of the Evans Lake formation. Professor
H. E. Yhesler in this derartwent has made 2 preliminsry exanm-
ination of molluses from the %we upper horizones and asaigned
then %o & definite Paleozoic and probable Devonian sge,

The EZvans Lake formation is conformably overlaid by
the Zeoteh Ureek schlst. It comprises black pvhyllites, bio-
tite schiste, endslueite schists, loesl kysnite schlets, and
thin bende of quartsites, dolomitie schists, and loesl lime~
stonss. The upper Lvens Leke member snd the Scoteh Ursek
gohiast ere eculvelent Yo the lower varte of the "Ansrehiat
geries” (not, however, to those rocks eclassified ss Ylower

Ansrehiet® by 4. 0. Yatere and K. Zrauskon? {16413, A contin-




voue ztratigravhie sequence from the uwnpey Alkaell Lake
formatlon to the lowest perd of the Seoteh Ursek sgehiast is
present Just nopth of the Evans Lake grancdiorite. It
sontinues northesst for two miles %o the vicinity of Alksll

Lake.
Btruature

The structurs in the veglon of Paleoszole sediments
between the Colville and Similkameen batholiths is impspieetly
known, with the exception of the sres mapped during the fisld
couras. Hers deformation wes Tound to be very intense and fo
represent the type charascteristic of eugsosynclines (ef,

Hissh, 1848b, ehap. 111}, The predominsnt siriks ig northwsst-

southeast, snd the diveetion of overfolding and thrusting is

to the northeasst.

‘ The sres meppsd during the fleld sourss, in the south
central part of which the Lvans Lake grancdiorite ies loested,
ig ehavacterized by overturnsd and isoelinal folds, part of
which are resgunbent snd vart of which have steenly inelined
exial planss. %he mejor anticelines soneiet sf the lowsy
limestones (Alksli Lake formaiion), snd in the synelines the
younger sctinelite-~tremolite roocks sond blotite schists,
ineluding the Scotch Oreek schists, huve besn preserved, Tep-
tlary block faulting hes been widesoread snd it suts the older

folding structurees into many emall bloecks.




The Evens Leke grancdiorite mase ccoure in the core
af en overturned opsn syneline thaet trends northveat-south-
eagt. A geneprsl cross eection of thie eyncline ie oregented
on the geologlic map. In the northeast limb of the gyneline
ghe dips are variable from 45 to 76 degrses to the southwesd,
i.e., the gediments dipr benesth the granodlorite. In the
southweat 1ivb the sediments dlp from 70 degrses fo the
aoptheszt to vertieal. On the northesstern side of the
grancdiosritic cors of the syncline, the sedimeniary gection
1g mors completes then in the southwestern limb., It is shown

in Figure 1.
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K&Actinolite granulite, schist 47 Impure quartzite

[#f Biotite schist

M Biotite phyllite
A% Granodioritic rocks

& Andalusite-blotite phyl.,sche.
4 Impure black dolomite
Horizontal & vertilcal scales &29’,

Fig.l. Metasedimentary Section. Northeast of Evans Lake mass.




The youngeet sediments preserved here cuteide the granodie-
ritie synelinsl core corvespond to the lower ?éf%i@ﬁ of the
fasteh Oreek schist. The sleesly tilted normsl succsssion

in the southwestsrn 1limb of the syncline during the fleld
gourse was found to be succeedsd on the south by the lowsp
limb of & reeunbent entieline., 7Thie latter consisis of

lower limestone (Alkali Laske formation) snd black dolomite

Lyvang Lake formation) in reversed sucecession. This ovepfold

haz been vartly eroded, and 1te nose 13 not preserved, but

must originally have coversd the southern portion of the

W?

Syaneg Lake syneline.

In the dolomite forming the southesrn limb of the
syneline, there cecurs &n elongate dome-ghapsd body of ser-
pentinized peridotite which trends northwest-southssst. 1%
iz sevarsataed from the grancdierite by 100 feet of the blesk
dolemite {lower Evang Lake). The peridoiite wap intruded
prior %o the strong overfolding desoribed sbove. IV scted as
& vegistant mass between whieh and the @@%ff@lﬁ%@ rock mass
the weak-thin bedded black dolomite wae shesred and greatly
reduged in thickness.

The lavge syneline in whileh the Evans Lake Crancdio-
rite occours piiches foverd i%e central veriion both on the
northeset and southeasgt.

Superposed Tertlary Ffeulting has eompliented the oud-

erop pattern in parts of thig ares and sirongly influensed




the patiern of ervosion in songliderabls sertioneg of the Lvane

Lake greanodiorite.
Hetamorphisn

The depres of reglonal metamorphism in Paleoszolic
sedimente varies considersbly. denserally, the grade of
metsmorochisn ineresses Towarde the granitie ares bordering
the sedirments on the west.

In the Lvang Lake sves the lover liwmssiones have
mogtly been metamorchosed te merbles vwhieh ususlily exhibit
minor folding. The blsek dolomites {lower Evane Lske! have
besome phyllitic and schistose. Interbedded rthyllitiec bio-
tite schists and sctinoclite rocks whioh form the upper vart
of the Zvens Lake formstion sre Ylover-msat® epigonsl to
uppey m%&%%ﬁﬁ&lai Asctinolite sohiets and sctinolite granu-
lites ocour as lentieles and bands {ef. Fig, 1). They
gongist of menmbesrs of the sctinclite-tremclite series, vess~
glonally with scotlinolitic hornblende, and with ?g?i%%l% mostly
minor smounts of quartz, eslelte, epidote snd ecarbonaceous
matter., The thyllitiec schistes contaln biotite, quarts, seri-
gite and gﬁﬁhsﬁagégﬁg matter.

The Seotoh Uresk sehiat 1z predomineantly of argille-

seous derivation. It somprises phyllitie schists, blotite-

1 In the definition snd interpretation of the zonse of
%?ﬁg&ﬁi? regionsl metesorphisnm, 1 follow U, Hilech (194%s,
shap. 1},
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lusite

cuartz schists,
guertzites z2nd hornblende-blotlte-spidote~cusriz schiats.

Fyanite iz rether rere, and garnet is vrestleally absent.

gy..«%

%

the highest prade of synkinematis %%%?ﬂ@w@hiéﬁ resohed by
the Ceotch el

the kyanite

3

pogsd, 1%
blasets in some of the blotite phylllites and bieotite sghists.

2%

“hese porphyroblasts attaln & maximum length of 2 in. Small

i Y
A

transverss blotite vorphyroblasts are commen and Torme

during the same phase of statie eryetallization. The schiste

often exhiblt superposed homnfelelc texturss vwhich may alwmast
istose struectures. This static

thernsl metavorchlsw ls more proncunced nesr the bopders of

The EZvans Lave grancdiorits covers an arss

d 4 mileg long. I% has an elliptiesi

ghaoe with lts leng szie trending northwesi-gouthesel.
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The sharsster of the granodiorite body varvies.
Fartly, there are migmetitic border zones betveen the granc-
diorite rooke znd the altered sediments, snd partly thare are
fault contasts.

On the northesst the grancdlorite borders Zepieh
Cresk gehiet. The eontucet leg in part gradsiional and in part
rathey gﬁargcg in detsil, however, the border ls very irreg-
vlay and erenulated. Higmatitic rones pieh in granitie
materiasl protrude inteo the schist as much as 100 te 200 feet

obilicguely to the sirike. Befveen such migmaitite lobas, the

It

strikes and dlps of the sehiets are the same as in the zohists
farther north not sseocisted with migmatlites. The mignsatite
border zonss sontain meny tongues and lobes of variousg gra-
nitie types which penstrate the sshiste in irregular snd
gradstional paltterns. Alszo schlet inslusions sare common
within the granitic masse., They have the zame sttitude ss the
gohists outelide the gontacst gone. In the northwestern pert
6f the ares the strike of the schiste losslly bscomes sasl-
vent, =znd the trend of the granitie contest participstes in
thie ehenge. Zome minor fsults have offset the contsst for
short dietanees,

In the south and southwest the grencdioritic rocks

are in contset with the derk dolomites and the deoelomitiec

3 Uontescte classified sg "sharo® in the fleld reveal = gra-
ﬁﬁ%i@?&l gharacter when studled in thin sectione {a7.
below).
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gohiste of the lower Evans Lake. The contsct ig in most pard
rather sharp. A portlon of the contact, however, eonglets of
& migmetite zone and has a gredetionsl sharscter (of. PL. V).
ihis zone ig BO to 100 feet wide. Farther sast the eontset
ie Tormed by & Teullt. Along the contset there ig evidence

of strike Taulting which iz probably related to the overfola
from the south which has bsen degseribed sbove.

The wegtern margin of the grencdloritis ares is &
poetgrancdliorite mejor fault vhish brings the massive lime-
stone (upper Alkeli Leke) into sontsct with the zranodioritis
muge. Farther eset another large evose feult forne the west
margin of the topograrvhisally elevated central norticn of the
granodloritic mase ("west central erccs fault'). Betwsen
these two major faulis the western grenodioritie ares iz sut
by intVersecting minor bleek fauldse. Huch of this ares is
eovered wvith glaelsl debria, and thue the scatiersd culerons
are diffiecult to corvelate. Generslly, sach western bloek
hos been elevated relotive %o its eastern neighbor. Thus,
the easgtward plish of the synelinsl axis lg further zccenty-
ated.

in the esstern part of the area the Lvans Lake granc-
diorite ig covered by Tertisry rhyelite Tlowe. In the
northeastern part of the ares three north-south faulte have

affeet the grenlte contset for approximately 1,000 fset eazah.
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The southesastern part of the ares is complezly bloek
faulted. 4 huge bloek of grancdiorite with recrystallized
relie sediments within which the sirike is sast-west has been
wplifted on the esst. Thue, here sgsin the piteh of the
synelinal axls hes besn sccentuated by lster faulting. Huch
of this ares ie covered vwith glacisl drift and elluvium.

The only nrimary oonteets, then, between the granc-
dlorite roeks snd the sedlaments, which heve been preservved,
ArE on é%@ northesst znd sgouthweet. They deserve a discus-
eion {ef. below).

On the whole, the Evans lake grancdiorite lg very
homogenecus shtructurally snd very hetsropensous pelrogravh-
feally. Structurse within the grancdiorite mass conlornm to
the regional northwest-socuthesst aztrike. Hany of the granitic
rocks are gneléscse, Their schistosity inverisbly follows the
regionel structural trend. Bimilerly, the itrende of gzones of
migmetltes and of migmatitiec inclusion zones, =g well as their
internel parallel sgiructures are conformsble with the gneliassic
structure and the reglonal trend. The bounderles betwesn the
beltes of verloue grenitie tyopese described below slso sonforn
t6 the reglonal %%éﬁ&ﬁi% pattern. 1 have not observed one
gingle ssase where the position of an elongate inclusion or
gny intragranitic conteet ig not in harsmony with thiz pattern,
Although the fault bloeke may be slightly rotsted, the latey

faulting haz not muech distorted the originsl strusture, and,
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in fast, 1% has scoentusted the axzisl pitch of the synelins.

263

here iz absolutely no structural discontinuily or sny eign
of digplseement of the schists where the grencdiorite mese
bordsre the schists on the north. Apart from gome later
feulting, the ssme holds ftrue on the scuth. Both on the
north and on the south the sediments dir inte and under %the
grancdioritic msees.

Thore are numerous petrograechie types exvosed in the
Evens Lske granocdioritic mass. The main types are: coarsely
?ﬁf@h??ﬁ%i&@%ig grancdlorite to cuartz monzonite: more even
granulay, mostly medium grained granocdiorite, trondhjemite,
end dlorite; and blotite-quarte sehilst, amphibslite, diorgide~
guarts horafels, and dlopside-wollsstonite marble in wariocus
stagen of %igmﬁtitizaﬁiﬁﬁ&% The distribution of these rock
types veries from rather sharply defined belts to somplexly
mixed zones with very irregulsr and gradstionsl boundaries.
Hleroscopls features will be discussed in the ehapnter on

petrography.
Goarasely Porphyroblestic Grancdiorite to Guartr Honzonite

These rocks are characterized by large milorscline
porphyroblasts cecurring in & usually medivm-grained matrix.

Bogks of this group sre most sbundant. They form the core

4 YThe names used for ignecus-appearing rocks sre hers spplisd
in & purely dsseriptive sense, without any genetie conncta-
tions.
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of the mass, but alsc vceur in parie of the border zones.
Hoecks of granodioritiec composition predominste in thie group..
In the sentral and northeastern portion of the mase, the
amount of mierceline porphyroblaste often excesds that of
plagicelase; these roske have & compoeition of & quarts mon-
gonite. 7The aversge size of the porvhyroblaste in ths roecks
of thie group veries bubt 14%tle:; 1% ie fromw 256 %o 12 mm.

Part of these rosks have & massive-dirsetionless siructure.
Othere are gnelssose (ef, FPl. I}. These lattsr are sugen
grielsges in which the porphyroblasts ghov an elongsted sghave
and more oy less parallel orientation, Hegascopieally, the
majority of the porphyroblasite have an 1dioblestie appearance,
egpeolally those found in the non-gnelescse roeks. lHore
rounded augen and idioblaetie porphyroblasts may cesur
together in the szame hand specimen, and there ie complete
gradation between the massive and gnelsgose $ypes. Gensrally
the sugen gnelsses are more common in the southwestern part
of the ares vwhere grenodiorite predominstes, and the massive
variety prevails in the gentral and northesstern barte of the
sren where guarisz monzonite is more sbundant. In hend spesi-
megnsg of the sugen gnelss, 1dloblastie porvhyroblasts are
commonly transverse to the gneligeie strusture, Sene of the
porphyroblasts whish are orlented parallel %o the gneigele
atrueture, howvever, msy alec be idioblastie. It iz possible

megasconlieally o see mafie inelusiens im nearly every one of
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the porphyroblaste (ef. PL. I).

In the quarts monzonlte five or eix &v&rﬁgawaizaﬁ
?ﬁf@ﬁ?f@%l&gﬁﬁ msy oeour close together in s pateh which
ghly rectangular outline, s

hag & rou iggeating & lsrger cerystal

that may be 50 mm long (of. Fig. 2). In thie ease, ground-

mags iﬂ%lﬁaiﬁﬁg are move sbundant., A% seveprsl loealities

Fig.2, Very large microcline por-
phyroblast in gquartz monzonite.
Natural size,

within the cuesrts monzonite mierocline porphyroblaste are
concentrated in 3-in. to 1-T'¢ wlde bands ﬁhiéﬁ trend north-
vest-southeast =nd continue for several dogen feet. Thelr
boundarles are gréﬁa%iengz in every ease, andéd the individual

porvhyroblasts are generally aligned perallel %o the bande.
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These bandg heave & composition of = miervosline-granite.
hpproximately along the grancdiorite and cuariz
monzonite contzet in the goutheast, medium-grained non-
rrophyroblastie grancdlorite forms seversl bsnde, esch varying
from 1 % o 20 7% in width. They are st least 700 £% leng,
have gradstionsl bepdeérs, and sll irend northwest-zouthesst.

Along the norvthern contaet wassive porphyroblastie
granodiorite is in gradational gontact with the echists. Its
gontast with the schiste ig highly varied and irregular and
mostly transitional. Hany sehiet inelusione and splifes are
intermingled with the grancdiorite, snd beth have gradational
or migmatitic border. Un the south this marginal grancdicrite
belt gradee into trondhjlemits, by 2 gradusl deeresse in the
amount of wieresline porphyroblacts, & deorsase in grain sizse,
and an ilneresse in the amount of mafice. 7Thie transifion
zone between porphyroblastic grancdlorite and trondhjenite
ranges from 1 7% to 100 £% in width, and gensrally tronds
northvest-southesst, though in detail the pattern is very
irvregular end crenulated.

A glight deeresse in the amount of mievosline por-
vhyroblaste and an increace in malles are obesrved wesbtvard
from the central vert of the arss towsard the "west ecentral
sroge fanlt.” Thie change lg kooompenisd by an ineresse in
the amount of dleritic imclusione snd 2 prograssively nore

gansisele cheraeler ¢f the strueture. However, grancdicrite
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remeing the predeminant rosk type throughout this
transitional sres.

In the migmatite aress the cosurrense of porchyro-
blastie granodierite 1g spotly and irvvegular., Although
miorocline porphyroblasts may cocur in dlerites and smphibo-

1itee thelr volume swounta %o very 1i%tles in these roeksa.
Hon-Porphyroblaetlie Hedlunm-Gralned Crasnodiorits

Thisz roek is free of large mlerosline popphyroblaste.
1% ie = felirly sven-grained voak, snd the pafles exhibit =
fzint slignment (of. P1. II) perallel to the regional north-
waegt-southeast strike. The maln ocourvensce of this rocsk tyve
ig in the southesstern portion of the Lvane Lake grencdioriite
mase vhere 1%t formes & fairly unifors wess. Only in & gmall
aves measuring approzimetely 100 by B0 £%, does the misrosline
become coarsely porshyroblasgilc. These porchyrcoblasts ave
wosbtly leregulerly rounded sussn pather than 1dioblastie
arystals. |

Aleng 1%z couthern margian, the wedlum-grained granc-
#iorite grades into ftrondhjemite and then inito dlorite. The
passsge zone exhibits & very irregular and patehy dletribuiion

of roek Types, and has 5 nigpatitic charscter.

ﬁf}

in the northern gnd northvestern varte of the Lvane

:»

Lake granodiorites arss, there sre small outerevs of ginmilasr

non-porvhyroblastie medium-grainsd granodiorite, most of whish
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is wagsive-divectionleag, Here, the cceurrence of this ityve
ig exesadingly irregular and pstehy, and the gyanocdiorite is
weually mized with and gradesz inte trondhjemite and diorite.
The grancfioritic rosk ceours in very ivregulsy and 111-
defined zones thet are ceralliel %o the regionsl trend.
Ag hae been mentloned shove, there are also inter-

ealrnted bands of elmilar medium-greined non-porshyroblastie
granodicrite in the southessiern ares of porchyroblastic

grancdlorite {ef. p. 17}.
Ron-Forphyroblasgtic Hedium-Grained Trondhjemite

Trondhjemite is found everyvhere betwesn diorite and
granodiorite ss a transitional phase. 4 large trondhjemits
zone osours in the northern part of the ares snd Trands
northvest-southeast. 1% isg in gradsilonsl contzet with por-
phyroblestic snd nen-porvhyreblastic greanodiorits on the
north, and »ith diorlte on the south. Thie zone is voorly
defined in the fleld begeuee of the pradstional relationshivs
and the simlilay sppesrsance of the varlous rock types. Thin
seetion atudy was nseessary Tor ldentificstion and correlstion.

In general, the trondnjemlte iz medium- %o fine- =nd
somperatively even-gralned, ﬁi?@%tiéﬁlégg to selightly gneis-
soge, and dark to intermediste in shade {ef. P1. I1I}. Heny
of the dleritie incluslons have = trondhjemitie bordsr, snd

nearly sll of the mignmatitie zonee and vods are %w?@iﬁ&ilﬁ
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gomposed of trondhjemite. Ucesslonally emsll $rvondhjemitie

petehes and zones ocouy vithin the dloritie and nen-porphyre-

v

blsgtie granodloritic arese. The largzet «néd nmost continucus

sone of trondhjemife ocecurs in ths nerth.
Piorite

Thie rock ocecurs partly in lrregulerly scattered

patches andé pardly in rather well defined belte within %h@‘
Evsng Laks gronodisrite masa. In the northeastern part of

the ares & large diorits belt, vwhich trends northwest-szouth-
east le in gradstionsl end irresgulsy contect with trondhjen-
ite. Here, the diorite iz mostly maseive with only amsll
sreas that exhibii gnelsgose etructures. 1% is &@ﬁiumwgﬁaiﬁgé
snd dark in shade (ef., PL. IV}). ¥The diorite-itrondhjemite con-
feot 12 11l-defined in the fleld beesuse of the rather simllar
appeaysnee of the twe rock types. In genersl, leucocersiis
mingrals decrease in abundsnee snd mafics inersase from
trondhnjemite to dlorite. Loeally guartz dilorite ocooure gz &
$ransitional phase., Trondhjemite znd ravely grancdiorite
loeslly occours in the dloritic zone ag ewmsll irrvegulsy patches.
Diorite, which ig in transitional and irvregular contaet with
numevrous grenitle tyoee, le & common eonstituent of migmatitic
zones., Host of the migmatitss on the southwestern pert of the
syes are dloritic =nd rather gehistose. On the northeasstern

mavrgin of this belt, diorite irregularly grades into o belt




of trondhjemite. The diorite inslusions in the porphyroblastie
granodiorite {ef. p. 17) vary in length from 1 £t to more
yﬁhﬁﬁ 30 £¥. They are slvays slongated in 8 northwest-esouth-
gast éir@@@iﬁﬁ, Thelr borders sre irregular and they vary
from gradationsl %o rethesr gharp. 4 parrvow transitionsl zone
of Srondhjemite slveye lles betwesn the dlorite inelusion =ns
the porphyroblastie granodiorite. Hany of these inclusions
grade along the strike into ghost-like pstches {of. Fig. 3}.
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Scales ._.300°

Pig.3. Generalized sketch. Migmatitic inclusions
grade along strike into ghost-like relict pat-—
ches from“west central cross fault"™ to southeast.
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Higmatites and Beliet Incluszilons

The term migmatite is here zppiled %o rock types
which slesrly dileplay 2 mixed origin within individusl out-
evops, The ters relist inelusion ig spulisd %o inelusions of
metasediments elmilar to those found outside the Zvansg Loke
grenodiorite mass. These inclusiong ghow varying degrees of
mignaetitic-metasonmatic transformation and alvays have migma-
$i%ie and gradational %ﬁ?ﬁﬁ?g,g

The northern and northeastern parite of the grenodio-
ritlic mese contalin reliet inclusions of blotite-cuartz schist,
endalusite-blotite schiet, diopside-~-wollsastonite marbls, and
diopside-guarte hornfele. They all osccur in thin straight
bande which are in every o¢szse gtructurally sonformable with
the regionel northwegt-southeast sirike., Yhe sndalusgite- and
blotite-sehist inelusions bscome inerveasingly sbundant near
the border of the granodiorite body. The sehiszst bands are
seldom more then 1 £t wide =néd continue, as far sz could be
determined, for at least 20 £%. Outerove are spoiby and
sonfined to swall, more or legs sireulsy sreas on tooe of
hille, making 4% 4iffiecull fo trsce the inclusions oy any
grest distence. The degres of schlsboslity Lls varisble, and,
in general, the more Tine-grained schiste are hornfelsie. |

The contacte of the inclusions with the granitie rosks ars

& These relist inclusions are equivalent %o G. E. Good-
speed's "skialiths® (CGoodsnesd, 1948).




gradational end lrregular. The schistoge structure remains
gtralght end confinuous where amall granitic replacement
lobes irregularly penetrate the sehist bands. Yithin the
sehist bends aplitic dikes and irregulsr patches commonly
seeur. Thege aplitie dikes and pstches commonly eut across
the folliation of the schist, but have preserved the Tolisted
structure of the sehist as & relis,

%A white diovside-wollastonite marble band, whileh is
& %0 4 % wide and trends northwest-southesst, cceurs in a
somplex nerrow belt of calele migmatites in the northeastern
vart of the granodioritlc bedy, within the diorite zone
degeribed sbove. In the same belt & sandy-eppesring gray
dleveide-quartz hornfels ocecurs in irrsgular pods snd narrvow
bands. CGood outerope are lasking, &nd therafore the exsct
relatiencghins to the adjseent roeks eould net be determined.
In general, the merble =nd hornfels occeur in the sentrsl
portion of the dlioritiec migwetite belt. There 1g an lnereass
in grsin size (irregulsr in detail, but distinet ap & wholse)
from the marble inelusion through %ﬁﬁhibéliﬁgﬁ,g diorites and
trondhjemltes %o the porphyroblastic granocdiorite. 7The zene
within which thie transition tekes plase varles from 2 te 100

% in width.

6 The term amphibolite is here aspplied %o rooks vhich are
simlilar %o dlorite but conelst of more than 50 per sent
amphibeole.
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In the nerthwestern part of the granodioritie mass

there are many belts and elongate pods of more or less mig-

e

me$itized rellet inclusione of blotite-uuartz eschist and
diopside-guartz hornfels. Thelr relationshivs ave difficult
to detsrmine besause of the laek of pgood oubercps. However,
in every observed caze the borders of the inclusions as well
& their internzl etructures are parallel %o the regiensal
trend.

In the ares of porphyroblastie grancdiorite, inclu-
sions of gneligsose dlorlte and veried wigmastites inersase in
sbundence toward the “weet central erose fault.® The volunme
of these relatively more baszle inelusione of dioriiie sna
trondhjemitic composition here exaeeds that of the vorshyro-
blastie granodiorite. These inclueions are elongate and
trend northvest-southesst. However, most of these more basie
relics "die out” toward the southemst within the porvhyro-

blaetie granodliorite within s digtance of sbout 2,000 f%.

‘erther gsoutheset in the granodiorite there are many lentic-
ular sehistose dioritie inelusions verying from 1 %o 30 7%

in length. They grade into ghost-like shadows {ef. FPig. 5).
Aleng ths tyre 5t sentral crogs fault® ceccur a2ll pssseges between
porphyroblasgtio grenodiorite, %&ﬁi&ﬁﬁgfgiﬁﬁé granodiorite,
trondhjemite, dlorite, and smphibolite. Ususlly thess rocks
ere irregularly mirved within individual ocuterops. A brecsis

in & granodioritic watriy eontalning diloritie blocks, some of




¥hloh are esonnectsd by thin sente and linke, is loeslly

.

‘glay aplitlie dikes sznd
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with 211 varietiez of migmatite. Yhere

rock types cross the brevelling northvest

which they commenly éo &% low angls, there iz no offeset.

On the scuthwesitern margin of the igneous-ai

2 narrow migmatife belt ocoure along the whole length of

m
&
]
f:;’é
b

the contast bstween dolomitic sehist snd dievite {(of. PL. V).
It exhibits the sherseteristic trznsition from diorite to
trondhjenite snd grenodlorite. UOrosscutting aplites are con-
mon in the dioritie roek zZnd show no evidence of dilation.
& wide migmatite zone oceours in the fault blosk whieh

forms the southessteramost part of the granodiorite mass. 1%
trends esst-vest, becsuse it is in the south limb of the
opthwest-pitching synoline and ie in addition in an ezsfern
upfaulted bloek {ef. . 13). Generslly, the cors of this
zone goneists of an amphibolite and schistose dlorite which
are transeeltsd by splidse and vegmatites, all of whish have
irvegular borders snd some of whieh have preserved & reliet
sehietoeity., Lesucogrstic snd relatively more melanoersiic
fine and eosrse grained rock Lypes ave sted many time
and oececur in hsphezerd gmudgy vatterns. Along the southern

contast of this more besle reliet zone ITrondhjemitic tyoes

grade into mediuvm grained granodiorits, vhereas on the north-

2pn contact they grade infe porphyroblastie grancdieorits.
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matitis zones and betwesn theee latiter and the metagsdinents

seslition of the rellsbe is

lask sny uniformity. {2} The

generally more basle, a2nd, exeent in the sase of the marble,

a

thelr eolor is darker than the¥ of the adjseent granities

typee: only the ineluslons of the andalusite~ and blotite-
gechiste are léss caleic then the enelosing roeke. (2] The
structures within the ineclusions, as well as thelr boundsries,
everyrhere conform %o the veglonal sirike. (4] The sbundsnce
of reliet msterial inervesses towerd the marging of the Evans
Lake grancdliorite nmase.

Summary ststement of %the fleld descriniion. Un the

northezst and southvest the granodloritiec rosks are in con-
taet with the smetacediments. The otheyr berders of the

grenodiorite mass sre Tormed by faulte, or coversd by glasisl
material, rhyolite, or zlluvium. The wmelsssdimsnts on both

gides 4%

£ %

into the grencdioriiic mass, snd the contact is

s%

generally parallel %o the strike of the sediments. The strue~

rissz betvesn

turss within the grancdioriiic mass anéd the bou
its ecmponent zonesg srs senforneblies with the strusturs of the
sediments whish form & syneline that from both eides pitches

towerd its eenter. L11 Shese struclturee are in eomplese

marmony with those of the widey vepion ms




[
g

souree {of, ¥isch, 194%b, chap. 1II}.

Forphyroblastie granodiorite is the sost widsspresd
rosk type. 1% forme the cantral part of the mass, g8 well as
& narrow marginel zone &% ths noprtheazsiern eontaet with the
sehist. Hedium greined granodiorite ocecurs mainly in the
southeastern part of the mase, snd on & smaller sesle and in
a very lrregular fashlon in the northwsstern vortion. Trondh-
jewite ocoeours in & narvov beld next to the granodiorite in the

northesst, also forma irrsgular inclusionz and le found in

&?‘

northessiern

¥

y’i@

migmatitle zones., Dilorits forme & zone in th

atf"%'

part of the ares, and iz compmonly the main econstituent of

basie rellet inelusions. Higpatites and inclusions sre
abgsent in The centrsl portion and are ineressingly sbundant
$oward 211 margins. %he boundsriee between all petrogrsphie
tyves are gradations]l end irrvegular. In conclusion, the

1ly uniform and gontin-

Lvsng Leke grancdiorite is gtructurs

aous with the gediments, and aphieslly heteroreneous.
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L Linch :

PLATE I.

Coarsely porphyroblastic granodiorite, slightly gnelissic.
Southwestern part of Evans Lake mass. Rounded microcline
porphyroblasts, in part transverse. Mafic inclusione in

porphyroblaste. (spec, no. 8/28/48-65-13a)
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PLATE II.

Non-porphyroblastic medium-grained granodiorite, slightly
echistose. Southeastern portion of Evans Lake mess.
(spec. no. 8/25/48-11-8s)
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PLATE III.

Non-porphyroblastic medium-grained trondhjemite, directionless.
Northern part of Evans Lake mass. Uneven "mottled" texture.
(spec. no. 8/30/48-1352-29)
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PLATE IV.

Directionlese dlorite. Northern part of Evang Lake mass.
(spec. no. 8/30/48-132-29a)
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PLATE V.

Migmatite composed of granodiorite gneiss and fine-grained
sediment derived basic schist. Southweet margin of Evans
Lake mass. Replacement contacts. Incipient porphyroblastic
stringers in basic schist. (spec. no. 8/28/48-66-14Db)




Porphyroblsastic Grznodiorite and Umartz Monsonite

ﬂ&\

Theee twe rock types grade one inte éﬁﬁ%ﬁﬁﬁ and diffe
only in the amount of mleroceline. Since the grancdiorite is

widegpread thsn the quartz monzenite, these two types

pore ¥
vill be referred %o as Yporvhyroblastic gy%ﬁ@ﬁiayiﬁé,ﬁ

migrceline, ollgoelase, susrtz, and blotlte. Asceszsories
are: hornblende, epidote, orthite, sphene, magnetite, slbite
end wmyrmekite, chlorite (gessondary), anatite, elinczolisiie
and tourmalins.

The mineral microcline is of parbicular intersst from
& genetle stendroint. The predominent sversge size of miero-
eline porphyroblasts is 25 sm in length ané 12 mm in width,
while the maximum size cbssrved is 50 mm in length, and the
minlmum less then 0.1 mm. The more idloblastie crystals
invarisbly sre simple Farlsbad twins. The nore rounded
sugen-like erystals ere less commonly twinned. Even those
poerphyroblasts which have a euhedrsal megascopie sprearancs,
microscopieslly all eshibit ﬁ?@&&i%i%é borders and complex

intergrovwth with the groundmass minersls {(of. Ple. VI, VII, £}.

intricately penetrate the groundmass (ef. Pla. VI, VILI).

Ihle Teature lg more pronounced in the massive granodiorite,




whereas in the gnelssose verieiy the erystsl bordevs often
are sherper. The latter variely of mierocline corshyroblasts
is frecuently bordered by 2 very flne-grained intergrowth of
cusrtz and aliblite.
211 of the mierocline porvhyrobleste contain inelu-

sione of groundmass minerale (ef, PL. VI, VII, VIiZ, iz, #}.

he incluslione may ococur asnyvhere and in any srrengement within
the porphyreblast, slthough they are uwsually more abundant
near the margine. Lvery minsrsl that ie found in the ground-
mass {(those listed on . 33) may bes so mpletely enelosed within
the mierocline porphyroblaesis. The ineluseions ususlly maintain
the charactericiic mineral sesoecistions vhisch are ssen in the

&n sxample ilg ineluded natches of

enldote with adjasent biotite that

contalns sphene orlented parsllel to ite eleswags. Guartz,
oligoclase and bloiite sre the most frequently ineluded min-
erale, and these are slsc the most sbundsnt minsrslis in ths
groundmass. Guarts inclusions aversge 0.5 mm in size snd, as
& rule, sre not strained, vhereass the groundmass cuartsz is

ususlly much larger snd alweys posgesses undulous exiinetion.

g5

il

fhe included plagloelase is mostly oligoelase and rarvely

ndegine., It aversges 0.5 mm ie size. The larger ervetsls

o

show albite twinning {(ef. P1L. VI, Fig. a). Hearly evary
plagioelase inclusion has a elear alblte rim (of. P1. VI,

Fig. a: PL. VIII, Fig. a]. Biotite inclusions averase 0.7 om
& 3 3 % #
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though gome sre 1 mm long. Many are pertly or completsly
shloritized {ef. P1. VIII, Fig. a). In many of the microcline
porphyroblaste vart of the inelusions, mostly cusrtz and
plagioslasge, are concentrated in s well-defined zone about
three-fourthe of the distance toward the perivhsry from the
porchyroblast center (ef. Pl. VI, Fig. b: P1, VII}. The
inney margin of thle incluslon zone is well defined and marke
an esrlier stsge of growth. The merzinal portions of such
erysials are richer in inclusions than their cores. This
peculisr feslure 1¢ simoet invarisbly exhibited by the more
idioblastie porchyroblaste.

The mierosline porphyroblastes ave marginally pene-
trated by blebs of myrmekite, usuaslly wvhenever & vlagioclase
is in contset with the mierocline {of, P1, V; P1. VII, Fig.
a3 Pl, ¥}. Irregular snd patchy albite alsc occours unevenly
g@%@%@?&ﬁ‘ﬁﬁrﬁﬁgh the %i@yéﬁliﬁ% pvorphyroblasts {(ef, P1. VII,
FPilg. a3 P1. VIII, Pig. s). It dves not, hovever, ocoupy suf-
fielent volume %o werrant the nese mieroperthids.

The matrix of the granodlorite z2lso contains some
mioresline crystsls. They are naver twinned, averasge 2 mn
and seldom exceed & mm in size. Like in the lerge perphyro-
blasta, any groundmess minevel may be i%éiﬁ@@ﬁ {cf. PL, VILI,
Fig. by PL. %Iy PL. XIL; PL. XIXL, P1l. XIV), though inelusions
otheyr then cuertsz, plagiscelese and biotlite arve vape., The

marging are intensely erenulated (of. P1. VIII, Fig. b}, and
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different parte of one orystal may be linked by only narrow
gepta (ef. Pl. XI). The gmaller mieroclines are alvays
xenoblastic, MNyrmekitic blebs usually penetrate mierocline
where the latter is in contect with plagioclase. Some of
the smallé?\mig?ocline erystals are entirely replaced by
albite and quarts.

The amount of microcline in the "porphyroblastic
granodiorite” le between 26 and 45 per cent, and 1t aversges
spproximately 30 per cent. The sizes of the mieroecline por-
phyroblast dnére two maxima of frequency aé illustrated in
Fig. 4. By far the largest percentage of mierocline in the

“porphyroblastic grenodiorite’ occurs in the form of large |

porphyroblaste.
I‘GW
o
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Fige.4, Size relationships of micro-
cline crystals in "porphyroblastic
granodiorite".




the "porphyroblastie granocdiorite.” averszing 35 per cent
enéd yarying from 25 %o BU per cent. It varise in cowposition
from oligoclase AnZE %o andesine AnS4 and aversges AnZs.
41bite ie dlscuseed in connealtion with myrmekite (of. po. é%;
40} . The size of the plaglioslsse erystale variss from 0.3
mm to & ma.

Various steges of glomeroblastle growth of plagloclase
egour in the "porphyroblastie grancdiorite.” OCesasionally the
ineipient, intermediate and later phassa of growth are present

in one thin ssetion. In the inciplent stape, individual

&

slegioclase orystale tend to segregate and eomplexly interpen-

#

etrate while still mainteining thelr indlvidual twinning sné
zoning. In the intermediste sisges of glomercblastie develop-
ment, small inclusions of guartsz, epidote, sphene, hornblende
and blotlte are common, and they persist in the later steges.
in the later vhase of development (of. PL. X111}, the glomaro-
blaet ie large and 1% dlsplays very complex twinning, dlscon-
tinuous zening snd mottled and irregulsr extinction. Ths
finel glomeroblast may be hypidioblastle, but is more com-
monly xenoblastie, 1In genersl, twe or three twinning
déirectione predominate in glomeroblasts in their late stages,
end usually only small relies of earlisr twinning remain.
Zoning, when pregent in plsgioclase gleomercblasta, ie usually

diseontinuous and complex., OCeccsslonally the large glomerc-




blazste exhiblt rather uniform zoning, although relicte of
gaplier zoning are slyvaye present. The dlatribution of
eligoclase snd sndesine within the glomereblasts is very
irreguler and completsly gredational, although the glomero-
blast cores are usually more ealels. 7The soned portions, for
the moet part, have andesine corese and more sodie escillatory
merginal szones. Ugually the glomevcblasts are larger in the
messive-directionless "porphyroblastic gransdlerite® thsn in
the sugen gneiss varlely.

4 sonslderable amount of oligoslaese-andesine oceurs
in the groundmase {eof, Fle. ¥, %I, XII, XIV), in addition %o
the glomeroblasta. There le & vide grsdation from plagloclase
glomercblasts %o the individusl plepicelsse crystels of vari-
sble eize and irregular distribution in the groundmess,
Probably more than one-half of the vlagioclsse is not glomero-
bloatie. Hany of the plegicelase eryetale sre slightly bent.

igrtz follows plegioclaszse in order of asbundanee, com-

poeing an average of 20 per sent of the "pepphyroblestic
grancdiorite” and ranging from 15 %o 386 ver cent. The size
of cuar$ez erystels is extremely variable., It may range from
lees than 0.2 mm to 6 wwm vithin a2 very small srea., (martsz is
invariably zencblastie, and 1% usually hse sutursd snd srenu-
lated borders. YThe larger crystale tend to form gggygggﬁﬁg
wﬁil%yﬁﬁ% gmallsy ave scatitered irrvegulerly through the

groundmass. ALl quariz graine in the "porchyroblastic grano-




diorite® exhiblt varying degrees of undulous exbinetion. The
same appliss to sll other rocks in the Dvans Lake granodiorite
mage. Inelusions ave sbgent in cuartsz,

Biotlite i the least sbundant of the sssentilal
minersls., It aversges sbout 10 pey cent and rangse from 3 to
15 per eent, with the highest persentage in the augen gneias.
Ite moximum sizge 38 & mm, and ite sverege size is 0.8 mum, and
both sre conslgtent throughout the “porphyroblastic grancdi-
orite.” Usually the blotite flakes exhibit no preferred
orientation In the meselve-directionlsess grancdiorits. In
the sugen gnelgs they exhibit faint to good alignment (ef.

Fl. 1}, Aeoross their clesvsge the bilotite flakes are always
dagzed. Commonly several emall biotite erystale ocour in s
pateh {ef. P1, XIV). Some bletite flskes are slightly folded.
Bilotite mey be conecentrated and “dreped® sround the edges of
layge mierocline vorphyroblaste (of. P1. %), Biotite ig com-
monly sesocizted with hornblende. Both minersels may be inter-
growvn, and blotite may include hornblende. Hinute schens
eryetales are commonly inecludsd in biotite parsallel to its
sleavage. Uther inclusiona in blotite sre evidote, orthite,
guartz, magnetits, spatite, and olinczoisite {er. F1. XIV).

Hany biotite erystals are pertislly or comuletely chloritized,

Hyrmekite, sn intimate intergrovih of cuartz end albite

which repleces potash feldsper, le the most common ssosssory

conetituent. 1T averasges sbout 8 per eent, but may compose ag
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muan as 5 per cent of the "porphyroblaetis grancdiorite.® 1%
is commonly present whers misrocliine and oclipoelase-sndesine
are in contaet (ef. PL., VI; PL. VII, Fig. s; P1. %: Pl. %II,
Fig. a; PL, XIV: PL. ZVIL, Pig. b). In the messesive granodi-
crite, The myrmekite usuelly forms spbtured lobes or blebs
whieh merginally penetrate mierssline vorvhyroblaste. In the
augen gneles myruekite cecurs in the game fashion in mioro-~
gline, as well ag in the Torm of very fins-grained inter-
grovths of cusrtz and albite and mierosliine in reoryeballiszed
catuclastie bands (of, PL. XIE, Fig. b; Fl. %V).

Blotite, evidote, orthite, hornblende, sphene, slino-

zolglhte and magnatite usuelly oscur intimstely &@%%ﬁi&%%é in

smell patehss. Epidote is commonly inoluded in biotite (ef.

1, %IV} and hornblende snd oeecaésionally in plagioclase. I3

orthite idicblaats.

alwaye st least partislly surrounds smell

veunlly exhibite poikileblastis fexture with

insluslione of quartz, and less commonly biotidts and epldote.
Geoasionally Tormer large hornblende eryetals (8 mm in length)
are nearly completely veplaced and exhibit only shkeletal
reliets. Begondary ! hl@ritg ie frequently sssoslated with,
and commonly pessudomorphic after, biotite. Anstite is widely
soatiered through the "porvhyroblastic granocdlorite,® and

emall fourmeline erystale ave often vresent. Albite osours

in sssociation vith myrmekite, as dlesoussed above., In addi-

tion, sgome smell frecuently twinned alblie ervstals sre
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present in recryetallized granulation bunds. Patehy albite
gnd &lbitic rims sround oligoelase oecur within misrceline
porphyroblasts.

The miercscoplic faxture of the "porphyroblastie
granediorite” iz everyvwhere erystalloblastic. Host of the
miercsline ie porphyroblastie. Ths groundsmass is charscter-

ized by complex intergrowths and irregular distributien and

?1
P

grain size of Lite component minersls. The mafices Yend %o
gseur in patehes, and the plagioclsszes tend te form complex
plomeroblastie sggrsgates. As 2 vhole, the texture is
exseedingly irrvegular and Typleslly ervetalloblastic.

The microscople sltructurss of the *porchyroblastis
granodiorite” are of two varieties: (1) masaive-directionless
end (2) gneissie. The former is characterized by complste
lask of preferved orientation in any of ths rook constituentes.
The gneissic tyve usually exhiblite 2 moderate degree of pra-
ferred orientation of the large misroeline-sugen-vorphyro-
blasts, the plagicelase and the blotite erystale. Heerystsl-
lized myloni%le bande are ususlly wavy in patiern, but

inveriably they roughly parallel the gnelssis structure.

Thin bands of extreme mylonitizetion with no recryvetsllisation

seour loeally.




Hediunm-Grgined Gransdloriis

This rock @iffers from porphyroblastie granodiorite
by ite lasking of large microeline porphyroblasits,

tisl minersls of the medium-grzined granc-

%ié%i%% ars, in ordsr of sbundsnce: Dplagloslase, micrceline,
and cuartz. Aceessories are bilotlte snd sscondary shlorite,
gpidote, sphene, orthite, hormmblends, myrmekite znd slbite,
tourmaline, apatite, %&gﬁ%%iﬁ%, and seeondary serielte,
baolin snd cnlelts.

The pl

iloglase iz an oligoglsse-andesine. I%s com-

boutd

o]

pogition veries between AnZE end An3B, end sverages
32, The amount of plagiocelsee vanges from 50 %o B0 per
cent, and aversges shbout 40 per cent. In 1te texture, the
plegioclase of the medlum-grained granc@iorite resembles that
of the porphyrovlestice greancdierite (ef. p. 37). However, in
the medium-grained grancdiorite plegisclage glomeroblaste are
net culite as well developed and ave uguslly not as largs.
Hany of the glomercblsetie growths have reachsd an interme-
dieste and a few the later sbtsge of development. Both are
sharasterlized by complex twinalng, szoning, irregulsr inter-
grovihs, motilsd extinetion, and s wide range in slze. The
glomeroblastic growihs may inelude a8ll other minerals, sxespt
microcline. Host plagicelsse grainsg occour singly in the

medlun-grained granocdiorite,
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Higrocline is rather irvegularly distributsd through-

out the medium-grsined grenodiorite. 1% rengses from 15 %o 50
per cant and rages sbout 26 per cent of the roek. The sisze

of mlcrosline cryetsle ig extremely varisble, ranging from

&

che B0 & nmaximup of 8 ma.  Harlzbas

g«!«

minute intergranuley grow
twinning le absent. The grain boundsries are everyvhers
extremely erenulated and sutured. The microeline may inelude
a8ll other minerals of the roek., Mierceline ig ususlly mev-
ginelly penstratsd by myrmekite,

In & emsll area (ef. p. 18) the miercsline erystals
graduslly incresse in size end become simest as large sz in

the porphyroblastic grancdiorite. Such lavzer microsline

l?w:}(‘

eryetals all have irregulsr sugen shapes in the medlum-grained
granodiorids.

“usrte is irrsgularly seattered in the medlum-grained

granodiorite. It revpegents szbout 20 per cent of the resk,

te aversge slge ig sporozimeltely 1 mm, and ite meximum size
ie & mm. Gauarte ie chavacterized by sutured borders, eomplex
intergrowth, and undulous evtinetion.

Chioprite is secondary and ie ususlly peeudonmorvhie

after blotite. Soms of 1% le patehy, very fins grained, and
irregularly scattersé around blotite, hornblende, and epidote.

Hapnetite usually oecurs along the clesavage nlsnss of chlorite

vesudanorochs, The amount of shlorite is extremely varisble;

i% averagee § per cent and may be as high ae 15 per sent, or




it may be sbsent. CGenerally, the grezter the amount of

gecondary gerielte and ksolin in the plagicclase, the grester

the sbundanse of shlorite.

Bigtite end hornblende are not always clesvly recog-

nizeble, because they have been ertensively sltsred to

ehlorite, and, to & less extent, %o culeite. Epidote =nd

¢ usually oeeur ag hypidioblastie eprystals. Sohene

commonly occurs in erystale £ %o 3 mm in length. Qrthite is
usually idicblastic, snd invariably is associzted with epldote.
Apetite, ms

2tite, tourmaline, and saleite sve very minor

songtituents.

The minersl composition of the medlum-grained pranc-
diorite is culte similar $o that of the porphyroblastie
granodiorite. The medluwm-grained grancdiorite, however,
lag%gflﬁyg@ microcline perchyroblasts, and has wmore chleorite
and lezs biotite.

Along the eouthern mergin of the Evans Lske mass,
some of the medlum-greined granocdiorite hse been mylonitized.
It here grades intoc trondhjemite. Twe types of mylonites
coceur. In one tyve, bande of catsclastie mortar are reerys-
tallized as & fine-grained intergrowth of suartz, albite sna
mleroeline, eand mmall undeformed myrmekites blebs commonly
penetrate adjecent mierocline aryetale from these bands., In
the other type, eastaclastic granulation is extreme, and

recrystallization of myrmekites sre absent.
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The mierosecoplie fexture of the medlum-grained grano-

dlorite iz $ypleslly srystallobleetic. 1% ie cheracterized
by uneven grain size and minersl aistribution end by complex
intergrowth of %he mineswrals. Ths mafies usually cccur inti-
mately sssocisted in emall patehes, and the vlagicelase ccours
partly as glomeroblastie sggregates and pertly as single
eryetals, Ag 8 vhols the texture is very irregularly g?@ggw
blsebie.

The mierescopie sirvructure is predominantly masaive-
direetionless. In megascopieslly gneiseic varleties, & faint
glignment of mafiecs and plsgicelase ig ususlly visible under

the mierosconse.
Trondh jenite

In wminersl compositlon, texture, and structure, thie
rook imperesptibly grades into medlum-grsined granodlorite on
the one hand and inte cuards-besring diorite on the other
hand. True quertz dlorite iz conpearatively rare. It differs
from Grondhjemite only by contalning slightly lesze cueriz and
mierceline, and %lig@tig more horpnblende, snd, by the wors
galeie nature of 1te plagiceslase. The caeurrence of guerts
diorite in the Evans lake nasg ie eimilar to that of trondh-
Jemlite.

Esgentisl minerals in the trondhjemite are plagiocclase,

guartz, blotifte, and mierociine. JAccezgoriss are hornblende,
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diopaide, epldote, srhene, myrmekite and slbite, clinoszoisiis,
orthite, ehlorite (secondary), apatite, megnetite, muscovite
and fourmsiine.

¢ is the most sbundant mineral. Ite conpo-

sition ranges Trom AnSE to An3é, and 1% aversges An33., The
smount of plagioclase (in volume) may vary from 45 to 86 per
cent and averages B0 per sent, Cenerslly, the plsgloclase

aryatals are smaller then in the medlum-grained granodiorite.

e

Hoet of ths greine sre rather irvregularly dletributed, and

6

some cceur in inciplent and intermediste stages of glonmero-
blagtie development. The grein boundsrvise of plagicclase arve

everywhners irregulsr snd erenulated (eof. P1. XVII, Fig. al,

and twinning and 2oning ers rether complex. Inelusions of
guavrtez, hornblende, biotite, espidete, and siinozolisiie are
oogeslionslly present (ef., P1, XVII, Fig. a).

Irregularly dietributed gusrtsz 1s alvays present.
It varlies from 10 %o 2B per eent and aversges 15 per cent of
the roek. The slze of querts grains geldom exceede 1.5 mm,
and 1% averagee 0.8 mu. The grain bordsre are crenulated
and subtured,

The zmount of blotite varics and aversges 15 per sent.

The size of blotite flakes averagee 1 mm and is felrly consie-
tent. Blotile ig often irregulsrly dlstributed. It commonly
ineludes cuariz, hornblende, epldote, and svhene. The blotite

may exnibit s marked preferrad orientaiion.




4%

Hierogline varies in sbundeance, distributien, and

glze. 1tz borders are erenulatsd and commonly penstrated by
myrmekite {ef., F1, %¥I: PL, ZVII, Pig. a}. Inslusions of sll

sther minerals in the rosk sre cecssglonslly present. 7The

&

migrocline in the trondhjesmite ig similar Yo $thet in ths
nediun-grained greancdlorite, evecent for its smalley size and
fewer inclusions.

s ie usually present. In some sases 1%

omposes &8 much as 15 per eent of the rock. Ite aversge

2

glze 1s 1 mm, and rersly i%s grains attaln & length of & wunm,
Hornblende commonly exhibits poikiloblastie texture {ef. Fl.
AVIIL, Fig. al}., I% frecuently ineludes cusrits, ss well as
biotite, epidete, and in rave casss gdicpside. Hornblende is
usually partlially surrounded by biotite and intergrown with
enidote.

Epidote and gohene are widegpread ascessories in the

trondhjemite. The former iz more intimately azssoeiabed with
hornblende, and the latter with biotite.

Generally, vhen mors hornblende is prezent, biokite

magnetite

fugcovite, anéd fourmaline sre very minor sonstitu-

ente in trondhjemite.
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The microgeople fezlure is typleslly svyetelloblzetic.

Hinerale are rather irvegulse in dletribubtion and size. The
maflies avre inelined te ceocur partly in patshes and partly
geattered through the roek azs individusl gryetals. Flagio-
aluage may occeasglonally be glemeroblastie, slthoush most of 1%
oscurs 28 single eryatals.

The microsceple ghructure is usually elightly gnelesis,
wish blotite and plegicelsee exhibiting & moderate dsgres of

wrsferred orlientation.
Diovite

In i%s minersl eompoeltlion, texturs, and structure,
this rock gredes into trondhjenite on the one hand and ints

smphibolite on the other hand. The dlorite diffasre minsrs-

R

{olt

ogleslly from trondhjemite in conteining very 1ittle or neo

&5

;_f’

microeline snd cuariz, wore hornblends &nd less blotite, and
plagicalese of 2 more csleie composlition. The dlorite 4iffers
from wassive amphibollite in containing less than éﬁ ner cent
¢f hornblende.

The gegentiel minersls sre plagioclase, hornblends,

and blotite. Asceszsories are cuurts, slercaline, myrmekite
anéd albite, dlopside, sphene, magnstite, spidoie, orthits,
end ssaondary shlopite.

The compopltion of the plegioslase variss from 4n3s

©o AnBE and sversges And6. 1te percentsge varise from 45 to




65 snd sversges 55. The average slze is 1 mp, The sndesine
geldon forme large glomsroblastle sggregates but nore comnmonly
ie unifermly distributed. 1% exhibite & elighit to moderate
degres of preferrsd orientation. Complex twinning, szoning,
end mottled extlinetion are leasally present. The plagiecclsase
aoniaineg inecliusione of hornblends, and more vavely of bletite,
epldote, and quartsz,

Hornblende exhibite festures similsr to those in
tronghjemite, although 1%e erystsls are ususlly larger. I%
vapries fyom 10 To BO ver cent snd avevsges 2B per cent of the
diorite. The hornblende ig polkiloblastie, ineluding quaris,
gnd less commonly biotite and epidote {eof. PL. ZVIII, Fig. B).
Freferred orisntation of hornblende iz slight.

Bio%ite 1e less asbundant than hornblende. 1% ranges

8 per cent and aversges 20 per cent. Ususlly blo-

from & $o

L3

tite eryetale are small end intimetely sesoscisted with
hornblende, completsly or partislly surrounding the latter
mineral.

cusrtz, vhen present, ceours in very small irregularly

scetlered eryatale. I% aversges £ per sent. Higrogline may
be lecking or be precent in amounts less than 1 psy seni.

te oryslals are very emall and lrreguler and ususlly oeour
eklt

as intergratular growths. My g may marginally pensirate

miorosline. Piopside is very rare and cceurs only in the

sorze of & few hovnblende eryetals. ZSphene is commonly
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ingluded in blotlite, Heeondary ghlorite sssoscisted with

te surrounds hornblends and biotite. IZpldote and

orthiis ere closely sssocliated with hornblende and arve

sometimes included in 1%,

The relationehiszs of the minerals in dlorite sve
similiar to fthose in trondhjemite. Vhen microcline lg pree-
ent, there lg more Blotite and lessz hornblende, snd ths

isgicelase ig more sodlie. denerally, with an inerssse of

i

biotite, sohene slso lngvesses slightly.
The miercseoplie Texbure is erystzlloblastic. The
matic minevals are complexly intergrown and ususlly oscur in

patches, The plegioclase is ivreguler in size and dletribu-

tion. duartz and microeline are exseedingly irrvepulay in

disgtribution. As & whole, the texlure is unsevenly grano-
blastie.

The miercsgople ghruclure is in part m&ﬁgi%@wéi?g&@
tionlesg, and in part slightly gnelseic, with plegloslisass
and hornblende exzhibliting & moderate degree of preferred

orisntation,
Higmatites and Helliet Inclusions

deluglie-blobite gohlsh inclu-

giong are common nesr the northern and northesstern border

Biotite sehiet and

of the Evensg Lake granodiorite mass.




fhesge sehist inclusions sre somposed of biotite and
quarts, with varylng emounte of andalusite, magnetite, mus-
sovite, ehlorite, and albite-cligoclese. Host of the blotite
shows marked preferred orientation (ef. P1. XI%, Fig. &},
although quite s few bicotite flakes are oriented transversaly
to the echistosity. Cfuertz is ususally evenly dlestributed in
very small erystels. Oecasionslly lenticles of larger nusriz
srystale are present. Andelusite porchyroblasts aversge 1 ms
in crose seetlion and may be I to 4 mm long. They are oriented
in verloue direetions transversely %o the schistosity.
gzbztewaiiggglagg ie present in very ssmall turbid and erenu-
lated ineivlent porphyroblasta. It ie a relatively rarve
congtituent.

The miercseopic Lsxture of the reliet sechist inslu-
sione is evenly fine-grsined and erystalloblastic. The

mioroseople structure

is mostly schistose znd more loeally
grades into hornfelsic texture.

These relliel schist inelusions may be in transitionsl
sontact with trondhjemite, medium-grained grancdiorite, or
porchyroblastic granodiorite. In the passsge from schist to
these grenitic tyres, the greins of biotite and cusrts beconme
enlsrged, and thelr distribution becomes irregular. The
plegloelase inereszes 1n sbundsnee snd sige, and microsline
appears, begianing in the feorm of small intergranuler grovths,

and finally {in the case of transition %to porthyroblastie




granodiorite) attalning the stage of large vorchyroblasts.

Hievoeline may fors intensely erenulsted insiplent porphyro-
Blaste, which contain meny cuartsz and blotite inclusions (ef.
Pl. XEI}. Alsoc, in the pagsage from zchiet to fine granitiec

typee, the schlgtose structure shovs no evidenee of dlsvlace-

Aplitie dikes end patehess rich in gquarts and miere-
eline ovcssionally trancect relliet sehiet inclusions., Thelir
sontscts with the sehist ere crenulsted and gradational {ef.

Pl. ¥IX, Fig. b). 7The blotite flskes in the aplitie dikes

Aiegplay alignment whieh $ranescle the dlkes and is perallel

Lo

to the schisteosity of the survounding schist, The alignment
of blotlite in avliite obviously vrepresents inherifted relict
sehistosity.

L band, 3 %o & £t thiek, of diopgide~vollastonite
marble ooours in the northeastern part of the Zvans Lake mace
in & complex wigmatite belt, in whiech nearly all of the
various rock tynes deserlibed ocgour. The parble ig ususlly in
sharp oontact with zasphibolite and diceite., The minerals

resent in $the marble ave, in order of sbundanee: garbonais

# gmﬂ

AP,

(80 par cent), dlcpside, wollaetonlts, cuerts, microsline,
sphene, and gernet,. Hieroeline forms saell @f%ﬁﬁi%ﬁ%é inelip-
fent porphyroblasts. The miecroscopie texture ie srystallo-
blastie. The miercscoplie girucbure lg messive-dlrsctionless,

elthough loeally it msy be faintly banded.
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in the band of merble and migmatite, se wall ss in
ether reliet inelusion zones in the nopthern part of the

arss, thin bands of dlovgide-guartz hornfels cceur. This

kind of hornfels conelets of quartz, dlopsids, caleite,
sphene, epldote, mleroceline, soisite, apatits, and albite.
The swounts of quartz and dlepside are asbout equal, vhersas
the dietribution of the other minsrels variss widely. Ths
smount of albite is usually very small., Hyrmekite is %%%%ﬁ%;
The microscoplc texture is typleally crystalloblastic snd

the strusture iz messsive-directionless.

The migmetitlie zonee snd patehes aonsist of amphi-
bBolite (locally), dlorite, trondhjerite, medium-grsinssd
granodiorlite, and porvhyreblsstle grancdiorits. Thess procks
texturally, strueturally, and minerslogically grade one into
another. The transltion zones vary in »idth from & half
ineh %o several feet. A trondhjemlite zone alwaye ceoours

between dlorite and grancdlorite. Commonly mierosline-

sl

guartz veinlete irregularly penetrate all rosck types (of.

Fl. ¥XI1}. Irregulsr pegmatitic dikes rieh in auartz, micro-

o

¢line and tourmaline leocally oscur.




PLATE VI.

Porphyroblastic granodiorite ang quartz monzonite.
Evane Lake mass.

Fig. a. Porphyroblastic quartz monzonite. Crossed nicols.

Northeast central part of Evane Lake mass. Microcline, quartz,

oligoclase, myrmekite, blotite, hornblende. Margin of large

microcline porphyroblast with projections protruding into the
roundmass. Myrmekite penetrates microcline from plagioclase.
spec. no. 8/26/48-28-8)

Fig. b. Porphyroblastic granodlorite. Crossed nicols.
Northeast marginal portion of Evans Lake mass., Microcline,
quartz, oligoclase, biotite, hornblende (h), myrmekite.
Large microcline porphyroblast showing concentric zone rich
in 1nclusions, and irregular replacement border, (spec. no.
8/31/48-152-13a)
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PLATE VI.




PLATE VII.

Porphyroblastic granodiorite and quartz monzonite.
Evans Lake mags.

Fig. a. Porphyroblastic quartz monzonite. Crossed nicols.
East central part of Evans Lake mass. Microcline, quartz,
oligoclase, myrmeklte. Large microcline porphyroblast showing
concentric zone rich in quartz inclusions, and irregular
replacement border. (spec. no. 8/26/48-34-7)

Fig. b. Porphyroblastic granodiorite. Crossed nicols.
Marginal area in northeastern part of Evans Lake masgs.
Mierocline, quartz, oligoclase, biotite. Large microcline
porphyroblast showing concentric zone of quartz and plagio-
clase inclusions. (spec. no. 8/31/48-156-21)
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PLATE VIII.
Porphyroblastic granodiorites. Evans Lake mass.

Fig. a. Specimen from east central part of mass. Crossed
nicols. Core of large microcline porphyroblast with inclu-
sions of chloritized biotite (b), quartz (q), and oligoclase
(o) with albite rims. Retrogressive albite patches show
white. (epec. no. 8/26/48-34-17)

Fig. b. Specimen from northeast central portion of maes.
Crossed nicols. Crenulated microcline in the groundmass with
inclusions of partly chloritized biotite, magnetite, epidote,
sphene, oligoclase, and quartz. (epec. no. 8/31/48-167-43)
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PLATE VIII.




PLATE IX.

Porphyroblastic granodiorite. Northeastern part of Evans
Lake mass. Inclusions of sphene (8), epidote (e), secondary
chlorite (c¢), and oligoclase (kaolinitized)(o) in a large
microcline porphyroblast. (epec. no. 9/2/48-182-18)

Flg. a. Plain polarized light. Fig. b. Croseed nicols.
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PLATE

IX.



PLATE X.

Porphyroblastic granodiorite. Northeastern marginal part of
Evans Lake mass. Microcline, quartz, oligoclase, bilotite (b),
myrmekite, sphene, epidote. Biotite "drasped" around margin
of large microcline porphyroblast. (spec. no. 8/31/48-163-34)

Fig. a. Plain polarized light. Fig. b. Crossed nicols.
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PLATE XI.

Porphyroblastic granodiorite. Central part of Evans Lake
mass. Microcline, oligoclase (o), quartz (q), biotite (b),
epidote (e), hornblende (h), sphene (e). Several patches of
microeline areixloptic continuity, representing early stege of
growth of microcline porphyroblast. (spec. no. 8/29/48—101 10)
Fig. a. Plain polarized light. Fig. b. Crossed nicols.



PLATE XI.




PLATE XII.
Porphyroblastic granodiorites. Evans Lake mass.

Fig. a. Specimen from northeastern marginal part of mass.
Crossed nicols. Microcline (m), quartz (q), oligoclase (o),
myrmekite (my), hornblende (h), biotite (b). Groundmass
microcline includes oligoclase and secondary chlorite. Myrme-
kite lobes penetrate microcline. (spec. no. 8/31/48-152-13a)

Flg. b. ©Specimen from near southwestern margin of mass.
Crossed nicols. Microcline (m), quartz (q), myrmekite (my),
albite (a), oligoclase (o). Recrystallized cataclastic
structure. (spec. no. 8/27/48-49-25).
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PLATE XIII.

Porphyroblastic granodiorite and quartz monzonite.
Evans Lake mass.

- FPig. a. Porphyroblastic quartz monzonite. Crossed nicols.
East central part of Evans Lake mass. Oligoclase-andesine
(o-a), quartz (g), microcline (m), myrmekite (my). Late

stage of glomeroblastic growth. Plagloclase includes biotite.
(epee. no., 8/26/48-34-17

Fig. b. Porphyroblastic granodiorite. Crossed nicols.
Central part of Evans Lake mass. Oligoclase-andesine (o-a),
quartz (q), microcline (m), myrmekite (my), bilotite (b),
epldote, sphene. Late stage of glomeroblastic growth.
Plagloclase includes blotite and 1s complexly twinned.
(epec. no. 8/31/48-149-9)




PLATE XTIII.
20X

61




PLATE XIV.

Porphyroblastic granodiorite. West central part of Evans
Leke mass. Microcline, quartz, oligoclase, biotite (b),
epldote (e), myrmekite (my). Relict cluster of mafics in
groundmase. Biotite includes quartz and epidote. (spec.
no. 8/27/48-58-33)

?1g. a. Plain Polarized light. Fig. b. Crossed nicols.
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PLATE XV,

Recrystallized mylonitic band in porphyroblastic granodiorite.
Near southwestern margin of Evans Lake mass. Post-mylonitic
replacement albite and myrmekite. (spec. no. 8/28/48-74-23)

Fig. a. Plain polarized light. Fig. b. Crossed nicols.
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PLATE XVI.

Trondhjemite. Western part of Evans Lake mass. Microcline
(m), oligoclase-andesine (o-a), quartz (d), hornblende (h),
blotite (b), myrmekite (my). Size and distribution of miocro-
cline are irregular. Myrmekite replaces microcline. (spec.
no. 8/27/48-51-27) :

Fig. a. Plain polarized light. Fig. b. Crossed nicols.






PLATE XVII.

Trondhjemite and porphyroblastic quartz monzonite.
Evans Lake mass.

Fig, a. Trondhjemite. Crossed nicols. Western part of Evansg
Lake mass. Oligoclase-andesine (o-a), microcline (m), quartz
(q), biotite (b}, hornblende (h), sphene, myrmekite, epidote.
Plagioclase includes biotite and eplidote. Microcline replaces
biotite. (spec. no. 8/27/48-51-27)

Fig. b. Porphyroblastic guartz monzonite. C(rossed nicols.
Central part of Evans Lake mass. Microcline, myrmekite,
quartz, oligoclase. Several microcline porphyroblasts
coalesce. Microcline includes quartz, is marginally pene-
trated by myrmekite. (spec. no. 8/30/48-137-22)
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PLATE XVIII.

Trondhjemite and diorite. Evans Lake mass.

' Fig. a. Trondhjemite. Plain polarized light. Northwestern
part of Evans Lake mass. Polkiloblastic hornblende (h) with
1nclus%onsof‘quartz (q), and biotite (b). (spec. no. 8/28/48-

81-31b

Fig. b. Diorite. Plain polarized light. Northern part of
Evans Lake mass. Andesine, hornblende, biotite, quartz.
Poikiloblastic hornblende with diopside cores and with inclu-
sions of quartz and biotite. (spec. no. 8/28/48-73-22a)
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PLATE XIX.

Biotite schist and partially granitized biotite schist.
Evang Lake mass.

Fig. a. Bilotite schist. Plain polarized light. Northeastern
portion of Evans Lake mass. Blotite, quartz, muscovite, chlo-
rite, epidote, sphene, albite. (spec. no. 9/2/48-186-29)

Fig. b. Gradational and irregular replacement contact between
blotite schist and aplitic granodiorite. Plain polarized
light. Northwestern portion of Evans Lake mass. (spec. no.
8/27/48-56-32)
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PLATE XX.

Metasomatic-migmatitic contact of granodiorite and hornfelsic
blotite schist. Northeastern margin of Evans Lake mass.
Foliation of biotite schist is transected by granodioritiec
bands without being disturbed. Contacts are crystalloblastic.
(spec. no. 8/31/48-158-27s)

Fig. a. Plain polarizeg light. Fig. b. Croesed nicols.






PLATE XXI.
Quartz-biotite hornfeles in contact with porphyroblastic grano-g
diorite. Northeastern part of Evans Lake mass. Hornfels on
left contains small indistinct crystalloblastic patches of
microcline (inecipient porphyroblasts). On right: advanced
stage of microcline porphyroblast replacing hornfels. (spec.
no. 8/31/48-163-37) :
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PLATE XXII.

Migmatite. Southwestern margin of Evane Lake mass. Replace-
ment veinlet of micreocline and guartz in diorite. Contacts

are irregular, gradational and crystalloblastic. (spec. no.
8/26/48-35-18)

Fig. a. Plain polarized light. Fig. b. Crossed nlcols.
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gupgest thet

metagomatie

& for lgnecus

iise {of. CGoodepsed, 1848} which mizht on casual

=Bl e believed %o e2uply in the case of the Evans

——

Fin

The following festures might be taken as indicative

B
of flow structure: {a) %the alignment of microcline

ﬁ’.ﬁ

sasuprenas of various reck iynes

to the marcine of the mass, and

rant protoelastle sbructuve.

vressnce of rather shorp sontests {on =
field scale] between different pocke within the
masg, and between the mass and the adjacent meta-

pediments, Bight be %alken se sylidense of intrusion,
#

B

The cceurrence of wore uniformly ccarse-grained

seidie rocke in the sore of the granodioritic mass,

and of Tiner-grained more basgie rocks

che merginal szones, mizght be congldered ss indlestive

of =n igneoue origin {diffeventistion and chilling)




il
B

4. BSome texrtures might be deseribed ag hypalliotrio-
morphie-granulary and porvohyritie, i.e., 28 lgneous,

5. The ocseurrence of vceanionsl dloveide end commonly
of horablende and blotite ln succesgive more oy lses
concentrie zones sgreeg with Bowen's (ef. Bowen,
1926} reasction seriez and might be conasidered e

indieating an igneous origin.

Theas spparent indlcations of an lgneous origin of the
Lvans Leke grenodioritie mase will novw be dlecussed and will
be compared with the eriteris in favor of a granitization
origin of this maszs,

The strugtures within the Zvenes Lake mass zre contin-
uoug, parallel and harmonie with those of the sedimentary ares
in whieh this mase ﬁe@a?gﬁ? There is no %rasce of meshanical
displecement vhere the granodiorite iz in contaet with the
metasediments: in fset, the metesedimenis 4lp inte and under
the granodloritiec mage. If the mase hed been formed by the
intrusion of mepgms, the intruded rocks would have been dlis-
rupied, &% least to some extent, and the thin included
sedimentary relict bands would hsve been broken and shifted.

Howevey, the gtructurasl econtinuiiy of the grsnodi-
orite masgs with the surrcunding eediments might conesivably
be explained if megmaetic intrusion preceded the synelinsl
folding {(ef. Harker, ». 298). In this case, Tolding, which

7 The signlficance of such gtructural continuity has been
emphasised by Hiseh (1940s,b).




would have ocecurved bsfore the magss had completely sollidified,
might have foreed the intruelve mazs and 211 of its inelusions
into tecstonie harmony wiith the eocuntry rock. Yet, eould 1%

have besn possible that in 2 magma, which wes subjected to

1

intense orogenlie stress, very thin sehiet and liwestone bands

vere oreserved that extend for at leust seversl tens of feei?
Furthepmore, would thin limestone besnds not have besn fused

in 1i-uid silieste ﬁ%lt?g The strongest srgument sgeinst such
pre-orogenic or early-orogenie intrusion, hovevsy, is the lack
of sehiastose or gneissess structure in moet of the granodioc-

ritic and related rocks compoging the Evaneg Lake wass.

R

Provoglastic and flov strugtures would occur if the
magmz, befors it had completely solidified, was dsformed
under stress, or A0 it wee intruded as a mizbturs of erystals
znd highly viseous melt. 7Ths caltaslastic etructure logslized
at the southvestern mavrgin of the mass £$g§§ be interpreted
g8 protoclastie, and the gnelssic structure, vwhinh ig widely
developed in the acuthwestern part of the masg, might bs gon-
gidered ss ipnecus flov structure. Hovever, the probtoclastie-
avosaring structure is due %o (1) loesl syn-grenitizastion
faulting {eof. below] related %o the overthrusting of the
southern limestone antieline, =nd (2) to subsesuent Terilery

feulting in this same genersl zone. 7The spparent ignsous

8 4s has besn pointed out by Hisech (1849z) in case of the
northwzetern Hinalayes,
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fiov structure le gneissic atructure due to synkinemstie and
therefore orlented growth of mierccline vorshyroblasts in a
golid voek. Alsc, if the wass were maguatie ond had besn
later on tectonicslly dsformed Yogether and harmonlously with
the metasediments, 1% would exhiblt protoeslastie strustures
slong =11 margina., Hovever, the northesstern margin completely
laske such siructures.

4 magme would preferably intrude an antisline rather
than & syneline. &4s has bsen pointed out by Hiseh {184%2,b),
the Evans Lske granodliorite, as well as other granitic bodies
in this veglon, ocourse in & synalinal arsa, which apart from
the granitie rocks sontalne Seoteh Cresk sehist.

Iin eoncluslon, the strueltural pattern of ths Evans
Leke masg in relstion %o thaet of the general reglon may be
explaeined more pleusibly by meltasometic granitization of
gﬁiié«ragﬁg somorising Seoteh Ureek sgehist and smphibolite,

If the Lvans Lste muss wers iﬁ%?ﬁ%i?@§ the more rapid
cooling of the warginsl zones eould conscelivably hsve vesulied
in & finey grein snd & more besle compositivn than in the
interior of the mess. SZuch an interpretation might be applied
to the southvestern basie margin, but not to the northeastern
margin, where cosprse-grained vorphyrobleastie grancdiorite
forms the border gone.

There is no evidence of chilling, flow structure, or

protoclecis 8t the contants betwesn different rosk types
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within the mass that would suggest separate intrusions of
igneous rocks of different composgition. The different rosk
Bypes grade into eash other irregularly, in Yexture, struc-
ture and minersl composition. The passsge sones vary in
width from fractlone of an inch to tens of f@%ﬁv
The sresl Adlstribudlion of different ignecus-sppearing

ock types in the macs is better explained by granitization
than by magmatie intrueion. The rather heterogeneocus coEDo-
gition of the Zeocteh ﬁ?@@ﬁ formation iz reflected in the
Evans lake grancdlioritic mess znéd has led %o "differential
granitization,” to use the term of Misch {194%a,b). The
argillite-derived schiets, having & chemiesl sompesition
elose Yo thet of grenite, have been most readily granitized,

we they reguire only & minor amount of metasomaticslly intro-

'Wt?b

duged alkalis. The cslesreous snd dolomitic bands, on the
other hand, heve & composition more unlike granite. They
reguire considersbly wore addition of alkeli, silies and
sluminum, sz well as removal of most of the caleium znd
wmagnesium, Yo be Transformed into s grznlitic reoek. Grani-
tilzing solutione heve scted differentislily on roocks of
different chemical somposition and have selectively greni-
tized the chemicelly most suscentible roeks. This ig the
reagon, in the first olase, for the loeation of the fvans
Leke granodloritic mase; 1t was formed in & mostly argills-

seous synelinal core. Ths limssione and dolomite in the




neighboring anticlines have escaped granitization, ss has
slready been pointed out by Miseh (184%b, chap. Iil). The
thin and impure dolomitic snd eslearecus bsnds within the
%ﬁ@%gﬁyﬁ?@%g formation have been alfered and partielly meba-
gomatized Yo sovhibolite and diorlte, and these baslis bands
are sgtructurally relics inherited from the cedimentary
eyneline. The dlorite zone in the northern and northeastern
zpart of the aresn iz continueous with the frend of & nore
galeie metagedimentary band, the prolongation of which is
present in = portion of the wmarginal gone in the noptheast.
The dloritie inelusions and migmatites ineresse in abundance
towsrd the vwestern margin, due to the feet that & dolomitie
end calesreous member sporosches the surfsce from balow, dus
to the axisl piteh of the synoline. The rocks higher in the
Seoteh Greek formation which form the core of the syneline
were mostly srgillife-derived schists. Their granitized
eculvalent Torss ﬁﬁﬁlﬁﬁiﬁ body of porvhyroblastis granodi-
orite and guartz monszonite. UDlorite, trondnjemite, and
gf&ﬁ@ﬁi@?i%% &yrs succeszive stapes in the metasomatic series
which begline with anphibelite and ende with potash-vish
monzonite. The cecurrence of these varlously grenitiszed
rogks 1z simultansously &\?%flégti@ﬂ of the diffevences in
gompoaition of the metssedimsnis which variss from deolomitie

and caloareous to argillascescus schlats.
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To summarize, the dietribution of the various lgnsous-
spuearing rock types ls chiefly sontrclled by the composition
of the original sediments that vere granitised, slthough the
differsnt steges veached by granitiszation a% different places
have a nmedifying influence.

Fetrogrephie eriteris in favor of an origin of the

mags by metasgomatie grenitization sre presént in all rock

types,
The mieroeline crystals in the porphyroblastie grano-
diorits and gquarts monzonite might uveon superfisisl examina-

tion b

[

called phencoryets. Howsvepr, phenosrysts are among
the first crystale to form from & megme and could net, there-
fore, conitaln inclusiens other than pyrogenic minsrals -
minerals segregatsd at higher tempersture than the miﬁ%yﬁl‘
of i&% chenooryet - a2nd oeeaslionally glass. Also, phenoerysts
charscteristieally heve sharp borders.

the lerge mierecline erystale in the Lvans Lake arsa
exhibit fesbures which indlcate that they were fTormed by
porphyroblactic grovih in 2 s0lid rock. These festures are:
{1} inclusions of groundmass wminerals, and (2) erenulsted

borders with delicate growsh projestions that proirude inte

corvhyroblast of micrcsline exsmined

the groundmass. Lvery
eontaineg inclusions., The most common inclusions are guarig,
oligoelsse and blolite, and these minerale are 2lso the nmost

sbundant in the groundmass. Of%en one large wmicrocline
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porchyroblast ineludes sll of the groundmsss minersls. This
indicates thet the micrceline porvhyroblsets were the last
orystale %o form (execept for later albite and myrmekile w&iﬁh
replaces microcline), and thet they must have formed, not
from a megma, but by resetion and growth in the solid, due to

metasomaiico introduction of alksali, mainly potassium, through

5

the intergranular spases in the rock. Orenulated borders

et

5
s1%h delleate projections which intricstely penstrate and

apd

partially inelude the minsrs in %the groundmase sre evidence
for the replacement origin of these large microcline rorphyro-
blaste. Fhenocrysts "floating sround” under high pressure in
sn igneous melt could not concelivably vreserve thin delisats
proejections.

From diorite %o quartz monzonite the smount of milero-
¢line gradually inecreaces. Dirvectly provortionste to thie
incresse in sbundsnce 1ls an inoresse in size, an ineresse in
the amount of inelusions, and sn inerspse in the development
of srystel form from initisl very irregular intergranular
grovths in dlorite %o the finsl idioblsstie perphyroblasts in
quartz %ﬁﬁﬁﬁﬁitgg Thege festures shown by the mierocline in
the Lvans lLake %ﬁé% are evidence for sucecessive steges of
potash metasometism in altered sediments of difrerent BOMDH~
sition.

The propertiss of the pleagicelase in the Lvans Lake

meag sre 2leo indleative of erystalloblasiie growth, Gharss-
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teristle are glomerchlastie sggregstes, complex twinning and
zoning, mottled sxtinetion, crenulsied borders, and inslusions
of cuartz, blotite, hornblende, spidote, and svhene. The
sompogition of the plasgiocclase varise from AnS6 in amphibolite
end diorite Yo Anfi im porphyroblasiic grancdiorite snd quarts
monzonite., This gradation ig accompsnied by & decresse in
sbundsnses, sa inersssze ln grain size, more sdvanced glomere-
blaetlie develepment, and slight ingresse in the swount of
inelusions.

The godium content of all the rocks in the Zvens Lake
mess 1 Too nigh 9o have been derived from the oripginal sedi-
menta. The charsetariestics of the vlasploclase cryetals
exclude a megmstic origin., Therefore, the relstively high
sontent of sodium in ths rocks must be due to & meizsomatie
introduction of this element.

In all rook types in the mass, bilotite commonly veplacss
hornblende marginally and cccasionally sleng its clsavage
planes, while 2t the same time biotite may be ineluded within
the hornblende. Thus, the relsticnship betvesn blotite znd
hornblende may be yeadily explained by s vrocess of bilotitize-
tion of horablende, rather than by the order of magmatic
erystallilzetion sccording %o Bowen's resetlon series. A4s
hornblende decreases in sbundsnce from dlorite to auarts
monzonite the amount of misrseline and the degree of biotiti-

zetion of hornblende inersase. This is in seaordsnces with the




reletlive smount of potash introduetion. In &ll rosk types,

the hornblende usually exhibits peikileblastic texture with
inelugione of guartz, such ss could never esxist in primary
igneocus hornblende. The calelum veleased from the blotitised
hornblende hae formed svhene and epldote. Hinute svhene erys-
tels may be ineluded in biotite, partieulsrly in those biotite

flakes that are closely sssoeiated vwith hornblende. Ipldote

iz nezvly alwaye intimetely sescelisted with biotite in Ble-
titized hornblende patehes. Some epldote forme hypidioblasts

snd@ idieblaste. It iz commonly included in blotite cs 1die-
blastie aryetals. Algo, similar evidoie-bictite-homblends
sgrregates pay be included in wmieroeline perphyroblsets. I
sonsliude that ecidote leg 2 opimery constituent in &1l rook
tyves in the Evans Lake méss. Epidote les & relatively low
temperature mineral and eould never be s primery minsrsl in
an igneous mel®. All of the chlorlte in the Evanz lake mass
ig secondayy, mainly after bletite, and, to & less extent,

after hernblends. 1% iz in part a petrogressive low fempers-
&

»}%

ture aiteration produst of maflee, and, in part, & » %%h%yiﬁg
produet.

Replacement features snd crystalloblastic textures
ave vresent in all psitrogrerhie fyoeg of the Zvans lLake
granodlovitic mass., These textures are characterized by
gongiatently i?@%@ﬁl&f’&ﬁﬁ‘iﬁﬁg?iaékiﬁg mineral grainsg. The

borders of most minerals are sutured and crenulsted., Inaly-




giong of sertain minerals are charseterietic ﬁﬁ?ﬁagﬁﬁx% the

magd., Ag 8 ?ﬁﬁlﬁg 21l rock Sypes have irregular and grade-

tional textures which sre typlesl of erystalloblastis growth

plaaenent in & solld reck, rather than magmatle frace-

ory gtellization.
The gneiselc structures of pert of the igneocus-

cartly relies of shearing of the meta-

gediments before granitisation and vartly dus To tecitonic
defornation during granitigatien. 7The massive-direstionleas
structure le the result of oostiinematis, l.8., ststis
recryetalliszation and granitization vhieh obliterated esvlier
sehistoge structure of ths sgediments. HNearly rll of the
gneissie rocks have supsroosed directionless stirustures, such
=8 tranaveras vorchyroblasis, vhich are due o posi-tectonie
eryetallization. The gnelsslie rocks show incomplete obplitere-
tion of eazpriler sechistority.

The complex mingrsloglieal, fextursl snd struchursl
shengeg in the ftransition zonss between vrock $ypse within the
maegs, &nd between the mess and ths adlacent sghiaste, are best
explained by metasomatiec migmatitization. Crysialloblasiic
replacenent contaet zonse of varying widths, whish are sverny-

vhere gradationsl and irrvegulsy, are evidence of grvanitization.

d{:ﬁ“

&

legaecople snd mlercsecopis siructursl sontinulity through all
rock typee in all traneition zones are evidense of granitiza-

tion.
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History of Hetesmorphise of the fvens Lake mass. The

roekg 1n the Lveng lLake gyneline have been progresaively
metanorphosed in the lowv-grade zone {epizone), in the medium~

grade zone (mesogone), and im the beginning of the high-grade

6‘3&%‘

zone {(kavagonse). Initial synkinematic ané supsrposed posd-
kinematlie granitization were the climey of vrogressive
mevamorvhien in the Zvans Lake srea. HRetrogresssive metazmor-
chien is sligh%.

A study of the parsgensses of the moest common minerals
in the Hvans &%%%’%@%ﬁ ie 2 key To the nistory of the sdvence
of metssomatic granitization.

The setinolite eschilists snd ohyllitie biotite achints
{(upper Evens Lske! to the north of the Zvans Lske maes are
transitionsl between eplizone and mesozone. Toward the Evans
Lake mass the grede of melsmorphlss inersases to the holter
part of the mesozone in the lower Seoteh Ursekr schists, zs is
indicated by the gpresgence of hyanite in the schiete 1n %the
migmatitie marginsl gone of the granitlie masze. Before the
kEvanite sehiet facles 1s reached, incipient porvhyroblasats of
albite~-oligoclisase oocur in the schiats bordering the grenodi-
orite. Thie suggesis an introduetion of sodium under wedo-
zonal conditions when temperaiture had not yet risen o that
of the hottest mesozonal kyanite schist facles. Hierseline
first sprears in the kyanite zone. This @ﬁg@@gtg the Initlal

introduction of potseh in the hotteet part of the mesczone.




These eonditions are identieal with thoss dssgeribed by Hiseh
(194Qe).

The relation of the minevale in the rocke of the Evens
Lake mass algo indicetes that sodiun metasomation wae aative
orior to, and st lowsr tempersture than, potash metasomatienm,
Yhe succesaion of crystalioblastic grovth of the more abundant
minerale present in the granlitized srplllaceous schists
{¢rondnjemite, granodiorite, cusriz mongzonite} ls roughly &as
follows: {1} guartsz, biotite, with amlnor smounts of horn-
blende, (Z) oligoslase-sndesine, epldote, schene, and blotite,
{3} mierveline, and (4) albite snd guartz. Fhase {1) repre-
gents the mesozonsl minsral eomposition of the metasedimentes
before affected by sodium or potesh metesomatism. FPhase (2)
je the vesult of sodium metssomatism end inelplent potash
metasomatisn in the metssediments. Intreduction of sodlium
ie indiested by the preszence of large amounte of oligoglsase-
sndesine. The sodium in the slagloeclege far sxeseds thai
present in the original ssdimenta. Fhase (3) is thet of
potash mebtasomaetlisn vhich resulted in the widespresd Torme-
tion of miecroeline. This is the mein granitization phasze
and pregumsbly was st gomswhat higher %feumpersture theu the
rhase of sodium metesomatiem, ¥icroeline is the lates®
minersl in the oprogregsive weltemorphlse and granitizetion of
the schiete. Hieroeline includes every other minersl, ezcent

for retrogreseive alblie and myrmekiite. Fotash metasomatism




wae the elimax of progressive metesorvhlen and granitization
in the Hvane lLake arsa. Phase (4) vhich conslets of the
formation of slbite and myrmekite, ig rebtrogreseive and will
be §i§®§a§@%\éﬁ 5. 87.

The succession of orystellicoblastice growih of the
minerale in the slfered and granitlzed impure cslesrecus and
dolomitic schlste (smphibolite and diorits) is roughly as
followas: (1} nhornblende and suartz, {2} andssine, biotite,
gohene, and epidote, (&) biotite with minor amounte of milero-
oline, and (4) minor amounte of albite and myrmekite. Phase
{1} represents the mesozonal erystallization of the metased-
imendts, probebly combined with some silies introduction, but
before they veare &@%&@Eéﬁybg ﬁ@ﬁiﬁ% sr potach metasonatian.
Phese (Z) reflects the $ime vhen these metasediments weve
affseted by sodium snd by very ineiplent potash metazomatism.
The presence of large cuantities of sodle andesine indicates
that sonsidsrsble emounis of sodlum wers adied whieh resated
with part of the éﬁiﬁiﬁﬁ in %ﬁ%’h@rﬁhlﬁﬁé@ to form mesoczonal
plagioclage, Very ineiplent introduction of potash biotitlized
alpnor emounts of hornblende. FPhase (3} f%??%@%ﬁ%é the olimax
of granitiszation in these magnesium and ezleiunm rich roscks.
Yotash metasomatiasr blotitized verisble smounts of hornblende,
with resulting segregation of sphene and epldets, and led to
the formation of very minor smounts of mierceline. Fhase (4}

is rebrogressive {ef. below).
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The suesesaion of ecrystalloblastie grovwth and veta-
somatle proceeses in the Evens Lske mass suggest s period of
elowly rising btemperature. This would be contrasied %fo mag-
matie eryetallization under decreasing tempsraiure.

Sodium metasomatienm, presumably combined with siliez
introduection, was traneforming the impure ealesrecus and
dolomivie sedimente inte smphibolite and dlorite: it only
bioctitized & part of the hornblende and initisted gmall inter-
granular growths of mierccline. Both sodium &nd potassium
metasomatien vere sctive in fransforming the srzillsssous
sehiste to grancdiorits.

Granitization began synkinematiecslly in the fvans Lake
eyneline. This is evidensed by the arystallization foliation
of the sugen gnelss - the general slignment of most of the
misroeline and of the mafiea. 7The gnelssic rosks sre most
sbundant in the southwestern part of the arss snd are aulte
rare in the northeastern part. Therefore, the sarly stage of
grenitizetion waee sctlve meinly in the southvwestern vart of
the srea., During tnles synkinemetle phege, the temperature
never begcame higher than mesozonal, 83 is indlested by the
parsgenesie of epldote, oligoelsse-andesine and microciine,
and by the sbsence of katazonsl minersls,

hetasomatic grenltization lsatsd longer than deforma-
tion. During this posthkinematie phass, the front of metasoma-

e

tism svresd generally from the southwest %o the northesst
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beyond the limits resched by synkinematle metasomatiam. The
evidence Tor posthinemstlic granitization in the central,
northern and northesstern parts of the Hvang Lake mass mainly
sonsiats of the mesesive-directionless structures exhibited by
the vroeks in these aresns. In the %yﬁkiﬁ@@&ti@gilg granitized

%

sres in the southwest, there 1s evidence for superposed post-

o

cinematic grenitization. Hany of the mierceline porvhyroblasis

o

1

in the augsn gn@igg exhibit a lateszt astage of growih, whiech s
statisc. This stage is charsoclerised by delieave projections
and grenulated borders, whieh could not have persisted if the
rock had been differentislly deformed whlle the porchyroblasts
re growing. The asugen gnelises algo sontaine transversely
oriented mioroeline porvhyrceblasts whnich obviously formed
under atatie conditieons, 1.s., later than the gynkinsmatie
augen. Thsre i¢ 2 wém :lete gradation from the synkinematic
augen gneiss in the southvwest to the ma@gi@@»@i?geﬁiéﬂiagg
granodiorite in %the core snd northeastern part of the mass.
this suggests that the border of synkinematic granitization
was not sharp butb coneisted of & brosd gradstion zone. The
front of postkinemstic granitiszation, on the other haand, is
rather gharp 2% the northesstern pmarvein of the nmssa. %h@

e

beet eszplanation seeme to be that the metasomatic front has

o

emained stationary for a period efter 1% had ressched ite

mavipus syient undey stetic scondilione.
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The zonies in which inelusions &re goncentrated in
gome of the mierceline porphyreblaete may owe their origin to
two stages of orystalloblaetie growth, the first being eyn-
k¥inematie and the second posthinensatie, The lesasger smount of
inclusioneg in ths cores of the vorphyroblastes suggeste thai
differentisl shesring during the growth of the sores Tasil-
1tated the removal of inelusgionsz. Ths outer zone of staiie
growth conteineg more ineclusions.

The vosthinemsatiec granitisation in the Zvans Lake
maze is matched by the superposed hornfelslic fexfure in the
schliete 2% the northern contact and the static growth of
high tempsrature minerals such as andslusite, dlopside and
wollugtonite {of. Hisch, 1949b, ehap. III). fThese high-grads
minerals indiezte thaet in posthinemstic time tempepaturss
must have somewhat excesded those of gynkinematic netasomatisn.
The grester sbundance of mierceline in the vostkinematiie
quartz monzonite in the northesst iz in sesordsnce with
strongey melasometien and higher tompersture.

Thueg, the climsax of wetamorphiem and granitizetion in
the Evane lske 2res wes vostkinematie potash smetasomatisn,
éa?iﬁg which loeally temperatures corresponding %o the high-
grafle gone were atitalinesd.

Yhen the tempersture declined, sodium metasomstiswm
was agaln eotive during & retrogressive phasze, thoush on s

minor seale. This ie indicated by the myrmekite growths
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{rhase 4) vwhich venetreted end marginally replased the miers-
eline porphyroblaets, and by the patehy replacement albite
within the vorchyroblasts, ss well ss by clesr albite rims
%?@§§§ 512§8@1&%§ inelusicne. The formatlon of myrmekite &%
contacts between plagioclase and microoline is probably due %o
the ezee with vhich sodium is sble %o replaee oligoelase and
form albite, snd %o subsecuent enecrcachment of the groving
albite rim upon misrceline with the liberation of siliss vhieh
formed the quertz in the myrmekite.

The reorystallized mylonitiec bends {protoslastic-
sppearing) in the gouthwest indicate thai faulting oeccurved
after votesh feldsver had formsd, but before the formation
of retrogressive alblite and myrmekite. The frastured micro-
eline porchyroblasts are semented and penefrated by undeformed
myrmekite and albife. Lt would seem unlikely that delicate
myrmekites asnd sutured slblites would have persisted during
cabaelasie while othsr minerals were being intenszely shesrsd
end granulated. This ie evidence that faulting hes cssurrsd
sontemporanecusly with grenitization and that the vosks

remained in a solid state during granitization.




88

BUHMARY

after a detailed fileld and petrogrzphie study and
congideration of & possible ignesus origin, it iz soncludsd
that the Evans Leake grancdioriie body wasg formed by u orosess
of metesonatle granitization, which was both synkinematic and

pogtkinematic. The evidences 1z sunmarised ss folleows:

1. All etructures within the mass sre continuous with
the regional strusturses,

2. The aresl distribution of the various ignecus-appesr-
ing rock types is controlled by the original compo-
sition of the sediments.

3. There is complete gradstion between the diffsrvent
rook Yypes, end the contacts are irregular.

4. 411 of the ignecus-appearing roecks have crystalle-

‘%lﬁﬁﬁi@ and porphyroblastie textures.

5. 7The rockes contaln primsry minerale indigstive of
feirly low tempersture {(epidote).

6. The succession of erystalliobleastie growth of the
minerals indicstes Tormatlon during rising temperature

7. The gronitizetion revresents the climsx of metamor-

vhien in the Lvens Lake aves.
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