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by Jorome He Rmmiok

TR XTIOH
Senera) Stetenent

The Karin-iLcquet area was geologieally mapped by the writer
during the eummer of 19%7 as part of the general mapping programs
for the Geological Surveys Bransh of the Cusbec Lepartment of Minese
A very minor smount of ohaleopyrite ard pyrite minoralization 1ie
present in & few of the outomps of homblande schiets Otherwise
the wooks 0f the arsa do not contain any sulfide mineralization.

The area lies in the southem part of the Timiskaming
geologioal sudprovince of the Cansdian shield and is adout 50 miles
north of the northem houndary of the Gremville geologieal
subprovinces 5he elevation of the lakes e from 590 to 1100
fest shove gson lovele Ihe land is rather flat except for a few
large Mlls and ridgee of homblends echisd, altered gabbro and
granitic rocke which riee 100 to 300 fest above the local laeke
lovel (Plates T, IT, 171, IV, V}e All of the urea is northwest
of the helght of lande



ine consolidated rocks of tne map saraa are of
Frocumbrian age. 4bout [four-fiftns Of the arva is
underlalc by sranitic rocks. iwo taln belts ¢f aornblende
achlst, roof pendants in the gsraaltic rocks, oroas the
nortihern part of tas area. Follieted hornblende mounzonite
outorops along tie aocutnern boundary of tue area. ~mall
bodies of altered noranblends gabbro, sltursd aporthosite,
biotite-augite monzonite and dlabaae ocour io ths northern

part of the mep aresa.

Logation

The karin-rlcquet area is btounded by latitudes 49°09'
and 45930' and by longltudes 75930' ani 75%45'. It
comprisss an area ol about 270 square miles in Abitibl-
east electoral dlatrict, a&bout 7J miles scuthwest of
Calbougsaseau. 1% includes almoest all of sarin and sloquet
townsilipa, atout cne-third of La Ronde townanip and
spall portions of Uu Guesclin, Royal, Belmont and Urban

townsnips.

Accesy
3everal aviatlion companies locasted near Chlbougamau
provide transportation into tane arse, tne flizgat Jdistsnce
being about 55 mlles. Humercus lakes are accassible to
float planes {(rlate Ill-3). The new Chibouganau-Harrsute
line of tne Canadian RNatlonal #allway is only & miles
nortn of tne northwest cornor Of tlne wap arsa. Lac Lesaard,

whnlcu 1a 1a the nortuweat corner oI tne map aroa, 18
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accessible by rallway from Chibougsmau or Barraute (17 miles
waat of Senneterre} to ipawlca lake and tuen by ocanoe south
and west for sbout 20 miles on upawles lake and Llchen lsake.
Iravel to lac Germaln along riviers Sermaln is good and
involves only & few snort sud well cut portages. +he water
level Ls too low t0 permit travel along mucn of boulder
packed riviere Brosseau. rortages around tne longer rapids
on riviere Yondotega were cut during tue past summer sc that
travel between lac Drosssau ain’ lac Yondotega 1s now
possible.

411 surveyed townsnlp lines exoept the norta-south
line separating Harin and Ficecquet townsusips from Du Guesclin
and Royal townsulpa are in fair to good condition. ihils
north-south townsnlp line, wilonh was cut 1u 1%27, 18 now
gomplotel; Oovergrown ami lupossible to follow for more

tnann a few tens of feat.

Fleld sopk

The map area was gompletely covered by pace aal ocompass
traverses at one-half mile intervals anl tus geclogy was
plotted on a base map at a scule of one-uall mlle to the
inch. Jine bLass map was anade by tiae wWater Commission of
wuebec from alr pnotos taken by ihoto Alr lLaurentides,
wusbec,

Aerial pnotograpns taken by the Royal Canadian Alir
rorce at a scale 0f a little over 3000 feet to tne iuoh
and by Puoto Alr Laurentldes Co, Jusbec, at s scale of
1320 feet to tae 1lnen were ussd in planning travaerses and

in locatling aome ©. lhe larger outerops of rock.



ine mapping was carried out on & scale of cne-nalf
mile tu tue inou. iraverses were apacad at intervals
not greater tuan one-nali mile apart and where possible
were run normal to tne strike oI tns rocks. Ine shoreline
of all lakes and streams was oxaumlned by oanoce or on foot
for rock outorops.

ihe outorop pattern as shown on Lha accompaanylung map
gives & falirl; acourate plcture of tne distribution of
rock outerops. vuterops of hornblende schiat are pleantiful
just souti of tne central part of riviers Germaln and Just
nortaweat of lac Jean. cuterops of altored gabbro sare
ratoer abundant on the large hilla Just soutu o the
central part ot rlviére Gerzaln. uwutorops of gnelsslo
blotite granodiorite are guite numerous on small hills or
as low outorops between Lue two balis o nornvlends schist,
vuterops of blotite sranlte oocur on a hillas in tao southern
nalf of the area, but i:u general are scarce aal xost of

tihias area 1ls devold of outerope.

Acknowledggents
ihe writer wlsnes to tnank rectesu Airways [or thelr
excellent transportation. Also iir. George 3. Rév of
Columbia Universit;, lew fork, for hls outstanding worke
mansiulp on tne 94 thin sections used in this report.
Hichard Cavin acted ae senlior geologlosl asalstant
and ran about half the traversas in thae map ares. Hubert

orosgeau and vuy Lallaire ran tne comupass lines and performed
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tnelr dutlies as junlor geologlcsl assistanta very satisfact-
orily. BEugene 50saé and Faul Anctll acted as cancemen and
cut tis majority ol the portages shown On lLe ageompanylng
geologleal map. Gaston Gastoanguay performed nils dutles

a3 000k Lu a astlefsctory manner.

r ) &

ihe ares was firat mapped 25 & reconalesance scale of
1 ineh to 4 ziles by Retty and Norman in 193%.

The writer's preliminary observations on the Marin-
Floguetl area are contalnel in a preliminary report
aceoanranied by a geologleal map at a scale of one lneh
to ong nlle. Inls was publishe’! by the Department of
sines, uebec, 1n 1658,

The area to tas south waa map.ed Ly .ilner in 1939,
tuat to the emst by Ueland 1 1955 and taat to tus north
Ly Shaw in 1537. ino ares to the west will be mapped by
the writer during tne sumaer of 1u54.

Aoroaagnetic map 517U of tas upawlca-Lewls lLake arse,
goverin, tus area Just north of tus map ares, was published
by tae Geologioal Survey of Canada in 1657 at a soale of
dne inoeh to tie mile. [t present Ahere is no indlcation
that an aeromagnetlic ameyr will bs publlaned oovering the

¥arin-;riequet map aras.

Je nt _and A ou

ine map area is uninhablited. Two employees o the



Departuent of Lands & Forests man the flres towsr on the
weat snore of lae Glardini from mld-day torough the end of
Auguoat.

A lew Indian ramilies usad o live on ths western
shore at the very aoutheru end ol #father lake. +hey
guccossiully raisad potatoss 1in a sllty soll. Fartner
to tne northasast ou Lae gusst suore ol lasc Uoda, the
Departuont o Lands and sorests 'ost haa nad good success
witn potatoes, cabuzge, lettuocs, radishes,rhubarb,beans and
other vegetavles. The ¢arly frost sesms to be tns maln

detaerent L0 tas less nardy vegetsables,

GClimate

ihe cllimate is quite warm during tne montns of June,
July, and August, Lut there are frequent rainy periods
of froa l to 3 days often accompanlisd by cooler spells
of weatner. Temperatures of 80° to 90° are not uncommon
durdng the early part o0 tiae summer, but a Jdally averags of
from 55 to 55° usually prevails.

lhe lce ls umually goune by mid-iay or a few Jdays
tanereafter. iIns lakes are warm snough for awimuing Irom
mld=-June througn zlde-Auguest. Freeze~up voginae in .ovember.

8 leaves start Lo oome out about tne last low days
in kay or toe [irst few dsys in June aud are usually pgone
by mide~vctober.

Rasource

dpruce, balsau, jack pine, tamaraock, celar, biroh and



poplar are tns only larve tress founl within tne area.
»11ld4 cherry, wountaln ash, alder and mountain maple buahes
ocour la the wore humid places. Abundant blusberry and
occasional pasbsrry busnes cover aocme of tia mora open
areas.

Zpall standa of spruce, good for pulp, are abundant
tarougnout tne ar:a (Flatss 1, Il-z, I1I, V). unly a fow
largs apruse which would be good for lumber were observed.

Jacu-pliae along with some LIlren, poplar, and spruce
cover Lo=2 eskers and glaclal belt acuth ol Father leke.
¥

Flke anld pleckrel arse plentiful i all tus larger
lakes. 1Ins largest plke cauzht during tus summer welighed
1% pounds aad the largest plokrel welghsd 3 poundas.

Zwall broovk trout live in soms ol tus small, co0l,
spring-fed atrsams. Large laze trout and a few sturgeon
live 1n sather lake But are very il flcult to cateh. 7Ihe
etner large lakes 1. the arga are neitner o600l enoush nor
desap enouga to support lake trout.

dame

#0088 &ud beaver are guite numerous walle black Lear
are rather rars. resn moo8s LraCika were sasn almost
dall; and goveral doZen moose ware seen ail Jdilferent times
during tne fleld assason. iresn beavar cuttings and dame
oacur along wmany O0f the smaller streams and at the neads
of most O tue smeller lakea. 3eversal rabolit and a mink

vwere slas observed.,



Fartridge are abundant in the woods. .ucks and
loons innabit most of tins lakes. Crows, owls, terns, and
the blue heron wsre 8led occasionallv observed.
s8torpower

4 falls sbout 10 fest 1n helght ia altuated at the
nortnern end of lac Lesaard near the northera boundary of
the map area (inotd Ve-i). A 20 foot and 40 foot falls

lies at the western end of lac rugera.

£nyalography

Rellsf

The lakes ic the arez have a xeneral alevation of
from 990 to 1100 feet. ihs maximux elevation of the land
surfacoe is aopout 18500 feat.

$4111s of nornblends ascnist and altarsd hornblenle
gabbro, 2longated parsallel to tne strike of their
schlatoaslty, rise 10 to about 200 feat above tis lake
level Jjust souta o tne central portioun of
riviere Uermaln and northeast of lac Iurcotte (rlate 11).
Hills o granite S0 to 200 fext hirh parallel the western
shore o[ Fathor lake (Flate IV). Zaveral glaclally covered
granitic nille, 100 to about 320 fe2t nigh, occur naar
lae Yondotega. 4 fire tower 12 located on tne nighset

hi1ll(slate Vea).

T
ne arsa 13 dralned porthward Lo lae ermaln and then
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westward via rivisre Germain, lac Lessard ani Lichen lake,
eventually emptylng into lhe waaswanipl-iiottaway system
and 80 to Junes Bay.
ground Coverisg

ine land surface 1s cOversd by a mantle of gleoial
deoris varyling 1n tilokness frox a Jew lesl L0 a lew
nundred feet. Flelstocensd glaclation nas removed puon of
the lovse rock and coverod much of the ares with a
blanket or glaclal debrias. ovaly a few of tns nlgher
rack Hille and outorops rise apporecliably above the glaclal
covering. Some ol Lus glacial hille have a rock oore and
the outorops ¢an often bea seen On tnelr stesp sldes.
A sand slane wiitn at least 0ne sakar covars the soulheast
cornor Of tae map area. An esker , wihloh 1s flankeld by
a4 8small sand plane, trenis southwssterly frou tue southe-

wast el ol lac Brosseau.

ahe darin-Floquet arsa is in tae soutaern part of thas
Iimlskaming gaclogleal aubppovince o tn2 Tanadian shield
about 50 wlles nortu of the boundsry af tie Srenvills
aubprovincs. It 1a about 50 miles southwsat of Chidbougansu
ang about 20 wiles sast of Bachelor lake. 411 the con-
aclldistasl rocks arae bellave! Lo beg o0 lrecawbrisn age.

Zarly srecembrian volcanle ani sedlimeatary rocks
together with small gsaerslly concordsant boudles of basic

latrusive rock have osaes 1soclinall; [olied along an



o2st-wosdtl axis and now appear as thick bands or lense-
like roof pendants in a sez ol granite. ihree sucn bands
o rock nave been recognized in tine Chibougausu-ssonslor
Lake resion. [he present report concerns tne aresa between
the central and acutuern belt oI metsmorphosed voleanle,
sedimentsry arnl basle lsneous rocks and includes the very
aoutuera part of ths central dbelt. lortheasterly trending
dilabrge dykes, some of wnlch ara traceavle for zany milles,
and tne youngeat rocks in tno ares.

liortheasterly trending orosas-cutiing faults, atrike
faults and southessterl; fractures and shesr zones are
the dozlnant structural Isatures in ths arwsa. JAccomding to
Claveau (1,43} ths oreosz fsults are joungar taan tas strike
faults or suear zone [faulta. :de also bslleves that dip
8lip muvessat was pravalent alony tas surike faults and
tast there was a relative nmortaward shift of the eaat blook
in tue aortheaaterl; oross raultis,.

J0me 0. tae granitle wollsa of tou reglon were intruded
along tas antlollinal axas o7 thg 3arlisr 1306linally folded
Fracawbrlian sadimentury, voleanlie and baslo lgaeous rocka.

Coppar, 214, silver, zins, lazd, nicksl, and
Aelybdenum occur in ore daposita in the district near tne
a0 Jor laulta aad fractures ia scuthoastoerly treading shears

and fracturea.

All the oconsolidated rocks ¢! tae area are balieved to

be of rrecaxbria:; aze. About four-fAifthns O the area 1is



underlain by =0idle intrusive rocka, malnly znelisale
blotite granodiorite and biotite granite. Two thin belts
of norablende schist, bolleved to be rucryatalllized volosale
rooks aud 80 tnoe oldest rocks in the =usp area, oross the
northeras part of the sres. 3a8ll bodlies of altered
anortnosite, nornblende sonlst, altered horanblende gabbro,
and blotites-auglte mongonite undserllie the northern-acst
part of the map area. #olistad horablende zonzonite
outorops along the soutnern bousdary of tus aresz. Dlabase
outs tne granitie rocka 1o the nporthwest cornor of the

map sreg and thoess soutn of lae Uermsin.

Ino rocks li Lu2 map arza are gssumel 10 ba ifrecazmbrian
1n ape and will be classiflied a8 sutil.e 40 &831lgn a0 age
acro speclilie than Just srecambrian to Lus rocks of tue
BAP ares woull Lo upscund uallil the radloactive age of
Lo varisus rock t,pse nave beusn determlasd. lerms suoch
&8 Keawatlln, ana sewesnawasn hav. thareflore been omitted
frow inls repoirt aod & purely desoriptlye lsrailnology

Beg e ugese In tuelr plzca.
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Flelatocane Unsonsclldated Soulders, gravsl, sand, sillt
and Recent dediments

Great Unocoaforalty

Unalterad
Sagle Intrusive Slotass
nocks

Intruaive Contact

diotite~nuglte monzonite .

faymatlite
sAcidic - Blotite granite
Intrusiva
ROCKS inelsslc blotite granodiorite

_ Unelasic blotlte-hornblende grano-
diorite
Gnelsslc nornblende granodiorite

Intrusive Contact

Sreacambrlan
Altered Foliatesd hornblende monzonite
intsrseilate , LU AL
and Basie Alterad nornplande gabbro

Iotrusive HoSks

Intrusive Lontaot
Altered Alterad anorthoslte

saale Intruglves
Rooks

lutruaivas vontact

Recryetallized tHornblerde schist
volcanie hHooks



Listribution

idornblende schist (amphlbolite) cutcrops in two
narrow dast-wost treanding belte ia the nortuern part of
tho map area and in two amall aress in the northssat
part of tus map araes. w08t of tus outerops occur in
nills elonguted parsllal to thelr acalstoalty, 10 to
over OO0 feet nlgh, in couatrast to the relatively [lat
low=lying nature of the surrounding granite. & little
metagaboro occurs witia tae nornblende scalst in the
nortansast corner O tas map aras and on tas lurge nill
Just exat o lsc Fayolle. These lattsr outcropa are
too scattered O show separataly on tne agcompanylng map.

Jmall Lllls and rldzes Of nornblends sculst
{ampnibolite) are plentiful = just souts o tiae ocantral
part of rivisre Germaln or Just norta of tne northwest
part ¢f lase Jean. ihe large hill of hornblende schist
Just east o: lac sayolle (rlate 11) ie nwavily covered
witn trees and glaclal deoris and 80 outcrops are scarce.
An excsllent cross-section of the entire belt, including
its contsot witn the granlte, coazmences about 1/2 mile
nortn ol tas northwest end of tue large 1sland in lac
Jean.
Lathology

@ puanc speclaen 00 lne roock consists of small hornblende

nesdluss and sugary felispsr arains, the f{orwer predominating.
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The sub-parallel alignment of tne c-axis or long direoction
ol the nornblende crystals glvaes rise to tns good
sonistosity of tala rock. 1Ihe lineation of these
needles i tone plane ol soanlstosity 1s within 20° in
many sasples. The fresh anl weathered surfaces of the
rook are dark blue. +he waathsred surface usually
shows lenticular banding and has & grey tings i much
foldapar is present. +he majority ol tue rock ls fine
gralnad,.

ihe writer prefors the name nornblende sculist to
amphlbolite for tnils rock for it lenotess 1ts fleld
oharacteristica, nazely a fine-grainel scnistose rock
consistin, preadominantl; 0; amall nornblende nesdles in
subparallel to parallel allgnment wita some fine white
feldspar yralns wilon tns wmioroscope shows L0 be untwinned
plagloclage, Hany competent geologlsts wmlgant be inclined
to olasslly tnls rock as an awpnlbollie. iowaver, slnce
the tera aupnibollite 13 also used {or medliume-lo Coarse-
gralned rocks consiating almost wholl; of squant nornblends
grains and does not adeguately describe tus appearance
of tils rock in the f{leld, the wrlter prefers 10 use the
term hornblende schist and reserve the term amphibolite for

rocks consisting almost wholly of equant hornblende grains.

A limited amount o metamorphlc diilsrentation of
noranblende, feldspar and possldly epldote luto various
layors during recrystallization, followed by injectlion of



Quarts, epldote, sulflde minerals and grenite parallel
to tne schistoalty and accentsd by diflerential
waathoering give ths wesathered surlace a lenticularly
banded appearance. +he lentliculsr banda are paper thin
1o about 3/4 of an inou wide and an luohk to soveral feet
in lengtn. Lentleular bands rilca in granite, spldote
or velus of guartz are more resistant tuan bands rieh
in hornblende, [eldspar or sulfide aminersls. +he majority
of banding is due to a2 difference 1ln ths proportion of
nornblende, feldspar and epildote. iIxcept for the faot
that scame of tne bands ocontalning varlous proportions of
feldapar, epliote, and hornblenie are more resistant
tnan othera contalnlny diifferent proportions of tnsse
minerals, mucn 07 tng lantioular bandling would go
unnoticed sa tae difrerence iu wminsral content and color
patwean tias wajorlty of bands 18 usually not pronounced.

ihe resn surlace snows a mixture o. fopliated
aornblende needles aid dugary leldapar grains and sometimes
poorly defined wnlte paper thin folla of feldsper,
gresn folla o epldote and folla rieon in bluisa black
hornblends nesdlea. Jeparation of hornblenie and feldapar
into separate banda 1s not pronounced endugh 1o warrsnt
celling tuls rock a gnelss.

Blulsn banda or rolia sare rioch 1o nornblends} wnite
pands or folla are rica in feldepar, sranlte or veln

guarte; liznt green bands or lenses are rica in epldote
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olten ascompanled by sulfide sinerals aand quartz; and
ruaty orown wands contaln some sullide minerals.

iha foliation is tent arouni the ligaAt gresn
lanticular bands or lensss coantalning intermixed graluos
of epidote, some quartiz, a litile included nornblends
scnist and often sulflilea. ihese epldote rich bands
usually conslst of assveral wider lentliocular portions
connectad by much narrower portions. Dissemlnated
pyrite and 1a placss a little ohaloopyrits ocour in
many of tne outorops in olose ;roximity to velns of
quartz or lensges ricn in quarts anl epldote.

ixcept for a few remenant plllow structures on
the north shores 0! lac Uarmaln no otaer relict structures
typleal ol voleanic rocks wers noted in tune hornulende
soniat in tuwe aap arss. =mall dreg folds, and cheveron
folds are present ln tue hornblende schist Just north
of tie north siore of lao Germaln. +he rocks in thils
area are finer grained than those in the two baslte to
tne south anl have a allghtly greener tint. Injectad
wuartz veins and feldapar velns [ollow the [0lds and
do not cut aoross them.

& slightly coarser sral: slze aud L. plecss
"lit-par-11it"” layers o sraasitic materlial characterizes
tne hornblende scnlst in the souther: belt. +he nornblende
scuiist in tne northern belt 13 finer gralned ani lacka tne
"lit-par-1it" layers. +ne termination o inhe western
end 0f tne northern belt may be on tns islands and
ad Jac:nt shoreline of lac Lessard.

A ulonly wigsatlizedd borablenie schist occurs on



{géﬁé“af“ihe islands in lac Lessard (Plate VII). and in places.

on the sostern shorsline of lace Loassard. The migustized
horablende schist shown in Flate VII la a>mbd1um grey
rock ocontaining soms pink feldsper gralus and & groy
sochistose beckground, 1t and the adjacont granite are
hoth sut by pink feldspsr esad opldote velinletls.

Plote VIII shows remenants or xenclitns of
horablends schist in granite ncar the termlnation of
the‘northern belt of hornblende schlst on tho sast
shore of lac Lesperd. The rock is of similar sppoarance
tc that found in the two belts of hornblende schisat.
Theba photos show the sharp contect betwoen the granite
and;tna intruded xenoliths of hornblende acnlat and
alsé that the granite generally intrudes the hornblende

e schﬁnt along 1ts plenes of schlstosity. <The hornblende

migmatite i

[
52212 intruded by the granite for its outer marglns have baen
F ) i :

aschiat may have besn in a asemi-plastic state when At was

| bont and pushed apart end thsra is no lndication that

hqyﬁﬂendﬁ ths;ploces will it baok together sgsin. ihe roletionshilp

'
I

R-z 1n the photo probably shows on o szall scale the

B ,

L3 relationshlp betwoon the granite and the two thin belts
B=20 ‘

E=23 of hornbleonde sculist in the map grec.

B=59 : :

R=T5 Petrosraphy

R=76 ‘

85l In thin soction the horanbleonde schist consistis
F=-102

H=112 pre&ominantly of hornvlande and plapgloclese wlth sone
fell3 |

i.3115. epldoto, zoisite and/or clinozolsite and accossory aoricite
Re2RO:
- Reppd s magpetite, sphone, pyrite, chalcopyriteo and pyrrhotite(v).
Rl C

oz |

R=252

Bopng

Fw256




The averags grain size of the hornblends s 1/2 to 3/4 mm
aud that of the plagloelase 1/8 to 1/2 um. 4 few
sections contzin lentioular layaers rich ln hornblende

or epidots. 4ho loyeras ars generallyil to 4 mx thick.

A fine-gralned orystalloblastle toexture is
pravalent. Hornblende and plagloclrse show 2 poikloblastie
toxture og thoy contain small inclusions of each other.
Good folliatlion and falrly good liuneation are shown by
the long prismatlo gralns of hornblondoa.

Hornblends is presont sa deeply pleochrole (y-bright

gresn, ﬁ-grean. A=very pale yellowlan grean) long
| prlspatle crystals showing falrly good prismatlie clsavage
and hoving repgged terminations. Hany of the grains show
Ilsieve‘texturo as thoy contaln rounded inclusions of
" untwinned plagioclese. denarally sbout 65 to 70 par
cont hornblende i1s prosent. ) |
| Plaglioclese, wilch makes up about 20 por eent ol
eoch gectlon, 18 presont as amall, squldemensional,
untwinned, anhedral grains. Heany of Lhe,graiﬁa contain
B fow emall inclusions of horablenda. A fow grains
show falrly wide polysynthetlc twinnlng strletlons and
in these fow coses thore are usually only seversal twlns
por grain. dhe index of refraction of the plagloclese in
evory ssction 1s greaierﬂ-than, that of Canado RBalsam.
A gcod megsurament of the extinction angles of the albite
twin lamellaee in soveral scevilons Andiesies thst the

plagloclaso has the composition of about mid-andesine.
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Epldote 1s present as single subhedral colorlese
grainsg in pany of ths sectiones and mskeg up a large
proyortlon of the 1light green iontleular leyers nnd
lensee in the rock. 4o loyers are from 1 to 4 nn
in thinknaés and conalet of chout 40 to 0 por cont
apldote and soell amounts of plegloclese and hornblende.
Epldate contalned in the small lenses ls cosrascr grainsd than
that disseanineted 1ln the rock and often accompanied by
quertz. ©Subhedral grains of zoisito and/or olinozoisite
sre prasent in oach asction.

Some of the plaglocleso, especielly thet in the
lowor beli, in sltored to sericlte., GQuartz ocours
in smell lenosa or velnlets gsnernlly parallel to ths
foliation of the othcr minorals. Ragﬁeiite ta disseminated
- in meny of the roocks. Pyrita, chaleopyrite, and
pyrrhotite(?) are presont in the small epidote rich
lensss Or aa small lsnaes poraliel to the follstlion
of the othor minecrela.
Srisin

| “he horpblende achlet in the map aron is most likely

the recrgatallized egulvalent of Keawatin-iyps voloanle
rocks fénmeﬁ under mediuw intensity reglonsl matamorphism .
by the heat from the adjacent granite as 1t cooled. The
rock belongs to the amphlbollte facies. Excopt _
for the bands, lenses or velna of granite, guartz, faldapar,

aulrl'ide minorelas, and possibly some of tha epldote, thero



haa probably boen 1iitls changs in the overall chemiesl
compcaitian of the hornblende schist during metamorphism.
Somo of the roocks in these two belts ahowlng thin layering
may heve boen derived lrom the recrystallization of
aodimontary rocks or volcanic tuffs. Ietailed field and
potrographlo work on many samples would be necessary to
determine thlas. iHowover, on tha‘b&als of the absenoe'
of quartz, potssh feldspar, bitnitc and siructursl
features characteristic of sedimentery rocks, the
hornblende gchilst in the map area ls consldered to be

- racrystiallized voloaniec rocks with lneluded minor
recrystalllzed gubbrole phasas, The gradation of
Keowstin-type volcanlce rocks identilfied by Daland (1955)
sbout 1 mlle esst of the northenst cornor of the map
area into horﬁblﬂnd& schlists of the mep ores and the
Plllow structurea and‘ﬁreeniah color of the rocks on

"ﬁhe uortnsﬂungaaf lae Gearmaln support thie bellsl.

. ALTERED BABIC AND INYERHEDIATE INTRUSIVE_ROCKS

fltergd Anorthosite
Distribution
Altered ocuorthoslte outcerops 1n'rounﬁeﬁ f11118 which
underlie some of the northscst cornor of ths mep area.
énd continues northward into thoe Lewls Lake aroes.
Tho few outcrops of altersd snorthosite in the
map arca, 1 teken by themselves probably should e

referrod to us coarso-grained gebbro as they sre similar



1n corposition Lo o gobbro. Howavor they sva roforesd
¢ sz alterad auorihonlie boczuse ihiey &ro almllsy to
tho rocks oculeropring 1o the laorgs bodlas of slteraed
pnortnoaits Ln tho map arss w9 Lhe aorth {Ghsw, LU4D)
and Yo the nopthsaat {fisxick, 195T).
Litholony

Yhe prock le ceasslve, soxrsue-graingd, aud hna & wvery
rough weasthored surfasc. It ceasiols of varying
proportions of horunblande and plugiqelﬁue. Bgornblenis
Lep myeeat, shown good cleovage andl aegregotss £ve up
10 1§ inchies long. It &5 more repistont than plagicclsass
ind plazde out on the wortiiered aurfecs sbout 1/5 inoh
piving the wvesthered gurfocs 2te typleosl rousknossc.
Generally sbout 15 to 20 psr cenl hernblonde le preacont
bul there ore gaall patclies conefetiug predopiunantly of
hornblondies Ploploclnse is present &s roctonguicr Lo
somewnst rounded grains /& to 574 Lneh An length.
The fredh plegloclese L vory Light groy ood showe both
polyeyntnotlic twlnning strietdons end pood elenvare.
Yuny of ne plaplscloge groins ore partieily or conplotely
gurrevniced by borpblendic glving Lo rock s net-likc
Lexturs.

ho rock 1o sessive cxogpt Lor o fow soall gouthe
wogl siriking schinstose rOnGA. ficvoral aznil dyken of
gnelasic %ictiﬁcgranodioritecut tho cltorod ancrthoslte

anfd coell Anslusicony of bLornblende sohiot ogpur in the




alterod ancptlicslte. I1 i& therelors younger than the

noernblende sehist and older theon the granite.

s Peotropraphy

Five thin soctions éf the altered anorthosite were
ogxamined. They cconsisted predominantly of plaglcelase
and green horntlends with soma cnluéite, sericite, epldote,
neisite and/or clinozoisite. Accessery sphene, leucoxsne,
and mognotits ere preszent. GLuartz, colelts end pyrite
cceur in a fow of the slides as lote veins.

ine plogloclase is coarso grained, subhedral and
relatively fresh. In onc section the rlegiocluse was
hesvily eerlelitized and in severel 1t wes brecclatsd
erid fractured. Its mlblte twin lamsllee are rathcr wide
end thelr extinctlon angle as messured on the universcl
ptage indlestesg they have the compoaition,or intermediate
lebredorite. Small graine of epldote , tolsite and/or
clinocroiclitie occur in the pleglocless in ecch section.
The opidote group minersls often occur as thin borders
betwesn bornblende cnd plegloclase. Lonerally ecbout
10 per cent of the plegloclzae hae boeen altered to
the epldote group minersls.

Green pleGohrole hornblende occurs both in epprogates
of eubhﬁdﬁ&l grains averaging 1 mm in slze and as singcle
lourze graineg. Remnants - ¢f & golorloas clino-pyroxene
peeur in two of the soctliong and 80 tiho hornblende is
uralitic. It comuonly ovcurs eround the odges of the

lorge plagloclags praing.




Chloritec occura lu ono of tho soctlons in large
sheals with includsd dleseminsied Isuctxene. Hornblande

boxrferg scme of the chlorile.

Dissenineted grains of magnetite and/or 1lmenite

ceceur only in the pyroxene, norntlende or chlorite, snd

they are lacking in some sections. ij_iSseminated'ng___i_gg__:

of spheng occcur in chlorlite and in some of the lerge

urallitle gralns of nornblende.

Altoered llornblenfe CGohbrso

2ictpribution

£1terecd horablende gabbro outcrors at the eestern
gnd of rivitre Germuln, Just eouls.of the contrel part
of rivivre Cermnln cnd in the northvest part of the
MED STBL.

The orposures just south of rivi%re Germain occur
ia lerpge rocky hilie elongsted prrellel to the strlke of

tha schistosity of the hornblende mehlist. Outcrops of

Vtha ﬁéfthorn.bady gra pocr as moust of the ocuterops are
o the gldes and crasts of glecelelly coversd hills.
Litholony

The rook ls modlus gralned, macsive to lightly
achilstope and conslsts of ploglioclese end nornblonde.
Tne hernblende content oversses between 25 and 3% por
cent in the northern boldy and 4% &nd 60 per cont in the
outerops just gouth of the central port of rivibra
Germalin. £Smell portlons of the northern body of gabbro
contein up to 70 psr cent hernblenie. Hornblende weathors

more slowly thoan plagloclass glving the weathered
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surfaco 1ts typleal roughness. Hornblende ococurs as
clusters of gralns and is varlable in amount from
outerop to outerop.

Yatrography

Thin sections cxemined from the three bodies of
alterod hornblende gebbro are falrly similar, differing
8lightly in the percentopge of hornblende present. They
gonsiat preodominantly of plagloclose, hornblende, chlorite,
ianicita aud epidote group ninerals. Accessory amounts
of blotite, leucoxene, rutile, magnetits, ilmenite,
pyrite, celecite, and guertz are pveaant in some of the
sections.

Plagloclose is in mubhsdral recionpular gralns snd
hos the compositlion ol weldic labredorits. 1t is
gonerally altered quite licavily to aericite and epildote
group minerala.
| | Hornblende is in anhedre) to subhe&rdl grains and”
shows light green plecchrolsm. Zome of the larger grains
contaln an orlented network of fine opaque needles.
Remenénta of a colorless pyroxens werc notsd in one

section from the gebbro in tie northwest part of the

" map eres. It is probeble that most of the hornblende

1s uralitic.

Follatod HHornbleondc Monzonite

Distribution

Follated hornblende monzonite outcrops ncar the




the southern voundary of thoe map nréa. Tho majority
of outerops are on the sides or creats of glacielly
covered nilla.

Litholopy

The rock is egulgranular, homogeneous, folleted,
med fun groined and jointsd. It conslsts of 25 to 30
por cent horablende mnd plapgloclese. JAccessory
minsrals ilnclude bilotite, cihlorite, epidote and magnetite.

Hornblende ocoura as long prlaﬁatic greins averaging
1/4 inch ila length. Ho lontlicular magecs Or aggrogates
of nhornblende graing woré noted. Good alignment of
prismatic greins of nornblende glve tihe rock its good
follation. Linnsction of hornblende is only feolr.

Some of tho pleglioclase is in rectanguler greins
and showa £ood cleavage and polyaynthatic twinning
atrictions, However moat of the origlnal plagloclase
grains arc whlte to chalky white and 1n ploces mhbw a
1ight pink tinge.

4 fow Tlakos of blotite are present in some of the
outcrops. The blotite is geparated from the hornblende
in pleces and ac it is probably primary. Chlorite is
present An varying amounts as an alteretion product of
hornblende. Bpldote-filled frazcturcs occur in meny
outcrops. Smull disserinated gralns of mepgnetite occur
in most outerops.

The frash surisce llga & motiled black snd whlte
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appasarance. The wastheresd surfuace i1s often dark and
somewhatl rough due t¢o the greater reslstance of_hornblanﬁe
during waathering. Sbme of the wenthercd surfsaces are
dark rusty brown.
o Yotrographv
g%;%?? Four thin sections of the foliated hornblende
;g:%gl wonzonite woers studied. Flagloclese, orthoclase and
7 horanblends are the main consiituents. Blotite is prosent
in two of the pectlons. ESorlelte, ohlorlte, loeucoxene
and the epldote group minsrals sre the pfincipel
secondary minerals. lLiagnetltse, sphene, apatite, zlrcon,
and guartz are present in accoasory emounts.
Flaploclose is present in subhsdral reoctanguler
grains, somo of whnloh show cerlsbad twinning. Slight
gsaricitlzatlon and some epldotization hga taken placs.
ita composition is meldie andesine. Thin soction study
shows the rock to contsin 10 to 15 per cent orthoclasse
" snd 80 it 1s hereln referred to so monzonite rather
diorite.
Hornblende oocurs in subhodral prismatic grains
1 to 4 an long contalning some polkilitioc inclusions
of meguetite, zircon, and plagioclesa. it shows
good green plesochrolsm (gamme-bright rich greon,
beta-~-medius green, slpha--light yellow-graan)‘an& 80me
gralns show twinning on the front pinachoid. Generally
about 20 to 30 pesreent hornblende 18 present.
~lotite is present in two of the sezctions as large

geparsta gralns or as intergrowths with hornblende.




it shows 0Ollve gresn ploochrolsm.
Chlorite 1s secondary after blotlite and hornblende
and contalns long inclusions of leucoxen® parsllel to

its cleavage.

Hornblende Gabbro

Distribution

A fow outerops of hornblonde rich gabbro ovccur
wlth the follated horntlende monzonite southwest of
lec Podeur on the southern boundary of the map arss
and on the peninsuls forming the northweat shore of
lac Garmain.
Lithology

The rock 1s masslvo, modlum-gralned and conglsts |
65 about 8% per eent nornblende and 15 psr cent
plagloolzaa., It 1s mlmost an amphlibolite. ‘lhe
ﬁeatharé& surface is rough and black and the [resh
surrace shows white roectanpulor graina’of feldspar

enboddsd An & mass of black hornblonde grains.

ACIDIC INTRUSIVE ROCHS

QO’I’IQ§:§L

feldle intruslve rocks cover aboul four fifths of

the wap arew. Gnolssic blotite granodiorite,angwmjhor.

azounts of gnelsslc blotite~hornblende granodiorite and

gnelassle hornblende granodiorite with inclusions of

hornblanﬁé schiast underlle zuch ©f the northern half

of the wap arss. 4 rather masclive blotite granitae,




wDBw

which is free from Aincluslons of hornblsnde schist,
underliecs the southern halfl of the map orea. 4 small
mass of blotlite-auglts monzonlto outerops northwast of
lac Germain. Pifferences in minersl content, structure,
and grain 81ze hra the main factors used in the fleld to
distinguish betwson tho various iypes of neldic
intruslive rocke.

. tne rocks are divided into the fellowing threo

groupinge: gnelsale granodiorite containing biotite,
v » N

blotite and hornblende,ani hornblende ; biotite granite
ﬁnd blotite-aupite monzonlte. lo definite f£lsld
criteria were noted which would indicate the age
reletionship botwesn the three groups of acidic

rocks. ihe order in which they are discuaaﬁﬁ is purely
an intuatlve suggestlion by the writer dn the sge

rolotionahlp.

Gnelasic Blotite Granodidrite
[ )

Distribution and litholopy

Gneissic blotite granodiorite with inclusions of

hornblende schlst and minor smounts of gneisslo

biotite-hornblenﬂe§granodi0ri£e and gneissic hornblende

granodiorite underlies much of the northern part of the

nap Bre&.

The gmeissic biotlte granodiorite is ﬁniform in

compoalition and texture and is slmiler to tho gnelsslc
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biotite "granite" found to the northeast of the

map aros {Remlck, 1957). The rock is grey, modlum-
grained, and conslats of 20 to 20 per cent quertz, 10
to 15 par cent blotite end whlts f{eldapar most of
which 18 plaglocleso. Epldcte and occasslonal grains
of aphene ars the chlef sspeecoploally visible
aecossory minersls.

Blotlite shows good follatlon elther as single

. groalns or paper thin lenticular fella. EBlotlte-rlch

bands were noted in a fow ploces. Booklets of biotite

rather than thin folla occur in the granodiorite along

the shore of lac Germain, lac Lessard and riviore
Geruain. The booklets eoro betwsen 1/8 end 1/4 of an
ineh in dlameter eand westher casily leaviug allit-
shapad volds on ths westhered esurfacc. Ynls rock ia

morg properly referrcd to &8 folianted blotlte

granodiorite,
grafod.

The gnelsslc granodiorite south of lac Germain is
cut by barren milky quaftz velng end contelins a fow
disseminated pyrite cubes. It is somewhat schistoss
in pleces. A finer gralned blotlte granite cuts some

of the outerops and probsbly is & later phase of the

- biotito granodiorite.

Potropraphy
Thin sections consist of about 40 pasr cent

pPlagloclase, 15 per cont orthoclasc, 30 per cent quartz,



10 par oant blotite, 3 to ® pur cent epldote group
minorels and sccessory amounts of magnetite, zircon,
aphens, apatite, pyrltc, cnlorite, sericits, muacovite
and laucoxene. Lesg than 1 per cont cach microcline
and hornblends wore noted in one eection'only.

Flaglocloae oscurs iu large subhsdral rectanpgular
praine and hes the composition of acldic andesine. It
1s lightly'ultared to sericito and epldotc group
minerels. JOrthoclase ceccurs in amaller grains.

EBlotite is presont in thin groups of long flakes
with epldots and occure botweon grains of plegloclase
or gquartz. Its gammn index shows dark ollve green
ploochrolism.

Magnetlto ocours In a fow sectlons ca large grains
with and ia bilotite. Pyrite ocours sz cubes lu sevorcl
alides.

{he texture is medium gralned and equiaranular ond |
the mineralis, especlally the blotlte, show good foliation.
Biciltie ccecurs wlth eplidote, mapnetlte and sphene in
emall leonticular maasscs &nd not as indlvidual flekess.
Ihe terw gnalsslc, rather thon olleted, 18 therefore
usod for this rook type. The follation of all the
minersls 1s belleveld to bﬁgprlmary and Lo have boon
Tformed bafore thoe rock had solldifisd.

Under the microscops there are several mineralogloal,

textural snd structural festures whiclhi are charccteristic
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laoking in the blotite granite. They arsi

(1) Tne absoncs of microcline and disseminated
esuheiral crystals of sphene and megnetite.

(2) The ratic.. of potash feldspar to ,plagloolaae is
gbout 1 to 3.

(3) Biotite occurs in groups of 1ar5é cloavepre flukea
forning thin lsnticular layers with epidote, .
sphene and somotimes magnotite.

{4) Foliatlon of blotlie is very good and that of
tho othoer winersls is falrly good.

{5) The epidoto and blotite content are noticeably
higher.

(6) Plogloolase is sodic andesine rather than sodlc
olipgloclasa. |

{(7) Fyrite occurs in some sectlous.

i
Cnelsslc Hiotitq-marnblenﬂe‘Granodlorlte and Gneilssic’
hornblan&m Granodlorlte

Distributlion and thnol oy

ihese rock types usually ovcur together interlayersd

with gnelasic biotitejggiggﬁﬁorite between the two

bolts of hormblende schist. Some hornblande}granodiofite

ocours southwest of lac Lromse su and also ncrthauat
of lec Brossecu &8 "lit-par-lit" lsyers in the southern
belt of hornblende sechist. Layora of gnelsaslce

A} - .
granodiorite rich in hornblende are limited in extent

and ore usually only & few feat or a feow teons of fest

in thlekness. ‘Th2se graniies pey heve up to 20 par cent




hornblends. <he hornblsnde content for thess rocks may
have been derived from former blocks of hornblende
achlot ea thile rocl type often occurs nearby.

The content of hornbtlsende end bictlts can be
approxicated Crom the weethored surfece vhere tho blotlte
hes boen partislly dissolved by westhering, leaving
slight lineor depressions whoeress the hornblende
renalns reolatlively unchenged. IThe westhered surfeoce 18
gonerelly rough aca differentiel weathering hog dlssolved
many ©f the minersls often leaving cuertz stlcking out

phove 1ihe other mlnersls.

Fetrography
11~33 ' Thin sections of this rock are very similer
Ref2l
g'ggg minerslogically, lexturally and structurslly to the
- :

\C:ZQ gnaiasic blotite granodiorite but differ from this
- - I~

é—ﬂO rock in heving sone hornblende.

_Eﬁﬁﬂbg - The rock conslsts of from 30 to 45 per cent plagloclese,
10 to 20 por cent ortapolasne, 20 to 30 per cent quertsz,

1 t6 12 por cont biotits, 2 to 15 per cent hornmblende,

and 3 to 5 per cent epldote group minersls. Accesoory
pyrite, zpatite, magnetlte, zircon and aphene are

sla0 present. Uhlorite, leucoxene &£nd sericlte cocecur .

&8 alterstion products.

Hornblende occurs &% lerge prlamactic grains in
leanticular grouvpings with blotite, epnidote, mapnstite
and sphoene. It 18 strongly pleochroic (gamms--bright
rich grecn, beta--medlum but deeper green, alpha--light

yollow-graen). Sorme greins are swlnned on the front




pinacoid.
| Magnetite occurs 1n lenticular folla with hornblende
and blotite and ia gnerallly more sbundant than 1in the
gnelaslic blotite "_g;r_a_n_g_d'iorite.

| Somo of the blotite 1s altersd to chlorlte wlth
long gralnms of 1‘auc0:r;ana parallel to the.cleavage.

411 minsrals shov a good primary folietlon and ors
soﬁewh&t elongated In that;gigggﬁigg;*_zg_ggdition
blotite, magnotite, spldote, sphene, &pd hornblende
ceeur in small thin lenticular folla or groupings plving
the rock Ats gnsisalc appearance. The folla are generally

not morae than & centimeter in laengthe.

Blotite Granlte
Distritution and Llthology

The southern halfl ol the map ares ls underlsin

by 2 fine-to mediun-gralned, f{resh, gensrally nasslva,

grey vlotite granite of rather uniform composition and

appoearance. It conslats of 1 Lo 8 por cent blotite,

20 to 20 por cent cguartz, potash feldsper and plagloclase,.

Accessory anounts of megnetite ore chmﬁacterkatioally
present in almoat overy specimsn. Sphene and epidote
are often present. rorphyritic graine of potash feldspar,
ranging in size fron 1/8 to.over 2 1nchas in length, occur
in varying proportions in some of the‘outérOpa.

In the field the blotlte granlite may be differentlated

fromn the gneissic blotlte granodiorite which occurs to
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the north by

{1) The general masslve neturse of the rock, its granitic
toxture and lack of follation of the blotite.

{2) The homopgensous disotribution of wminazrals in the
rocks.

(3) A smaller content and smaller graln size of blotite.

(4#) The prosence of disseninated octahedres of magnetite.

lS) The prescnce of porphyritic or smsller sized gralns
of potash feldapar wlth poikilitic inclusions of
the other rock foruing minerals.

{(6) The alwost universal associction with small veins
and wmaggsog of pogmotito.

(7) The mbsence of other rock types, espcoclally
horntlends achist.

Host of the outerops aremassive and show a typical
grenitic toxture. The minefals, especlally blotlte,
are somewhtt follated neor the outer margins of thé
biotite granite body.

The greln slze varies from fine to medium. The
fino-groained greniteo aften has only 1 per cent ond
usually not more thon 3 psr cent blotlite in very fine
flakes, an equigranular texture, cnd & snooth weatherad
surface. ihe medlum grained gronite contsins 4 to 8

por cont blotltie, gonerslly shows e porphyritic texture

due to large potash feldspoar grains and has o rough

weathorod surface. Yhe nepnetlite contont i1s often
higner in the [ine grained granite snd sphonse is moro

conmon in ihe medium grained granite.




Biotite ocours 1n both tiny flakes and in 1/8
inch flakos 1in the medlium gréined‘granite’and'only
in tiny flakes in thz finor gralned granlte. In both
types of granite the tiny flokes of blotite sro smalloer
then the other minersals present. ihe blotite content
is betweon 4 and 8 por cent in the mediun grained
granite while 1t 1s usually nnder 3 per cent in the
fins-gralnsd granite.

Flagloolose occurs es rectangular.gralna ashowlng
go0d eclesvege and polyaynthetic twlnﬁing striations.

Luartz tends to {ill the spaces betwoen the feldspar
grains. .IL commonly occurs as graina sbout 1/8 ineh in
aize‘in the medium grainced rocks.

Fotash feldspar occurs as groins averoaging 1/8
inch in most outerops. Xhe grains are 1/2 to 2 Ainches
in length west of leoc Yondotega, aroundi loe Plerrefond
and at the northern boundary of tho rock body. They
occur with the medlum grained gronite and sre sccompanied
by & highor contont of biotite. The rlner grained
granito uwsuelly has sous potash féldapar sralns not
over 1/8 inch i longth. 4ho potash feldspar phenoerysts
aro roughly rectengsuler, show geod cleavose and carlsbad
twin hslves, and contsin polkilitic lnclusions of
all the rock minersls. +hey stick out noticesbly on
the wertheored surfacc snd glve the rock a porphyritic

appearance. The content of largo potash feldapar gralins



in the medlux grained granite ls sbout 10 to 15 per ocent

but thersz is sowme v&riation in amount in enoh outerop.

No deflnlte reglonal elonqatlon of the potash feldspar
5 phenocrvsts was noted, but in places the elongatlon was
: paréliel to a faint foliation .and 1nter—laver1ng of the

- fine and medium-grained granite.

Magnetite is a churacteristlic cecessory uineral which
occurs as mxall well formed octehedra in amounts ranglng
from a fow graing 1o 0.5 per cont. The magnébita
content of the fine-grained granite ls often greater
than that in the medluxn grained pranite.

Sphene ls usunlly preacent in the medlum gralned
granite as perfectly formed light brown crystsls. It

often shows & wadge-~-shapad or acute rhomble outline.

The prismatlc form is dominant in the well formoed crystals.

It 1s not commonly found in the finer greined rocks.
Epldotec occurs in amnll emounts in the medium-pgralned
granite negr bilotite.

Small velns Or messes of quartz-potash feldapar

pegmatlite characterdstioally cut 2lmost avery outerop.

tuartz velns, oxcept on Father loke,are rare. Pyrite
18 sxtromely rare. '

Altoration accompanied by qusrtz, pink feldspsr and
epldoto volinlets hes in placcs lwperted s light pink
tinge to o strong salmon pink color to the rock. It

usually starts slong fractures and joints. This is




'espdclally notlceable in the outcropn‘aioﬁg the shoreline
of Father leke. & small aranita 1aland in ¥Fathor loke
on the sast boundary of the map arsea in which the rocks
arg well [ractured shows the extreme in thls type
of alteration. Hore the feldapar greins are colored
8 deep salmon pink by & fine homatite dust. Epscular
hematite filled fractures and a few grains of purple
fluorite dccur with the rocks showing the sfrongest
sltorution. tuhore presont thls type of slteration hes
affectod both the fine-snd modlium-gralilned granlte.
Ineclusions of horntlendie schist, hornblende and
cthoer rock types secm 1o bo sbsent from this rock body.
ihe finer greined granite cuts the modium-greined
gronite in the southeansi cornor of father lake end at
the foroat ransors' cabin on the wost shore of lae
Glordlni. “he fino and medium grained granite appear
interieyered at the forest rangcors cabin. ihe
leyers atrike between H. 50° E. and #. 60° E. and
dAp 30° to the northwest. & one inch wide pagmatits
veln also strlkes pirallel to the laeyering. The
finor gralned granitec ls more reslatant and so sticks
out ebove ithe porphyritic medlum-gralned granite. the
long Girecilon of many of the potesi feldaspar phrnocrysts
{(which oeccur only in the medlum-grafied gronite) is

roushly parallel to the layerlng..!i large angular

_boulder &t the fircet rangzers'! cabin shows oxcellent

layering of the medlum-grained porphyritic granite with



/""»

1

Bl

ﬁ-l T
2=
h ianl]
[ wo1ea
t=h-14“
" u'\"lgo
g -173

é hodlum
ReB8
“.89

Fel05

Swll)
;h-lﬁ%
=j. h"lBB
R-135

: ﬁél&ﬁ

'f‘ﬁ"aﬁﬁ
- R-lﬁﬁ?

;H‘l?l
 Re182
o184
G=57.
L-(J ‘l
=101
a3

{inelss
K87
k=108
H=175
Re 2044
C-49

the fine-grained aquigranulﬁr grenite. The bonds ars
‘several lnchies wide and the long dirsction of the
potash feldspar phenocrysts is roughly parsllel to
the strike of Lhe bands.

FPotrography

4n exsmlnetlon of 32 thin eectlons of blotite
granite showed 1t to be gulte uniform minerslogically.
1here is howaver asomo werlation in the grain size,
toxture, and percentope of each zineral prosont.

ihe asections sre finoe to medlium grained end
equigranular to porphyritic. ‘Yhe finer gralnsd sectlons
are agulpgranular aﬁﬁ the coarser gralned sections are
ﬁpt to be porphyritic, lthe olnerels arc homogeneously
diatribuled throughout each sectién.

Plagloclasa, microcline, 6rthoclaaa, guertz, sand
bilotite ere the maln primery constituents. Sphone,
magnetite, zircon snd spatite oare present ln accessory
amcunts of 1 por cent or less., ifuecovite, serlcitae,

ehlorite, leucoxene, epldote, zoisilte ond/or clinogzolsite

‘are characteristic alteration products which ocecur in

almost every slide. Hemetlte, fluorite, and calcltie

ocour in & few 2lidoca.

Plagloclass occurs as lightly sericitized subhedral

rectanpular gralns and has the composition of moldlc

oliplioclesn. Muchh of the plaplocleses la zaned ond some

grains show carlsbaed twinning in edditlon to the ususl
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slbite twinning. Tho plapicclase ls somewhat alterad to
sericite, muscovite, epldote, zolislie and/or clinozoislte
end calcite. Zericite and wmuscovite ars Lhe mnin
clteration products. Sericitlc alteration may be
randonly distributed througboul the pleglocless graln
or Lt may be structurally controllé& ends: may occur
rlong altornnte twin lamallae, the innsr gone of a
zoned plapgloclease graln, or between some of the dnner
zones outlining the former euhedrol ahapa of tha‘grain.
Fuscovite occurs as large flakes haviug roagged terminations
and sometimes lrregulor inclusions of plagloclasge or
loter nuscovite of a differsnt orientation wniceh has
replaced the irrepuler plaglocelasc incluslions.

Urihoeleso ooccurs in smaller grains often showing
carlabed twins. It is somevhat altered to sericlte.

EAcrocline occurs as rééhétflarge;qﬁaltéred}anhedral
grains having pelkilitle Aneclusions of oll the rock
formling minerals. It ie perthitle and ofton shows cerlabad
twins. The grainsg vary in slzo from 1 mm. L0 over & cm
in length and 8o the larger gralns form phenocryats.
Incluslona of plagloclass and ortnoclaéa are nsuuanlly
honvlly soricltlized. They ere also rounded and often
contaein o light border froo frOmisorlcltizatian. In
addition some of the piagidclaae ﬁnﬁ orthoclass bordering
the mierocline showa radislly distributod worm-lilke

intorgrowths or roundsd greins of quartz (7). Carioes
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texture involving arnms of microeline replacing plaglioclase
ware noted in seversl scctions. It is belloved that
“these replacement foaturss togsther ﬁith tiis unaltorod
naturo and tho leck of dafinite erystellographic
bounderlies Ifor the microcline indlcate that the
phenocfysta wore formed by replacement aftér.theirbék

was in placo and probably before it had fully coolod.

Blotite éhows olive green pleochroism and opours
in separats ond disseminated flakes whlch ara generally
smaller than the. othor minorals pressnt. Inclusions
of ziroon with pleochrolic haloss and occassionally
sphene were obascrved. some of the shects of blotlte
are altefe& to chlorita“wltn long thin grains of
leucoxene parallsling the cleavago.

Generally about 1 psr cont sphone is present as
dlaseninated euhedrsl wodge shpaed crysiels ococurrling
in blotite, in other mincrals, or betwecn the grain
boundarlea. 1t is somstimes twlnned. About 1 por
cent or less magnotite is present ne dlasgeminoted euhedra.

Eichn ccecurs as Boall ouhedrs in blotlte having
the usual pieochroic hslo, oeccasslonslly in lerger
annedral graing in the cther minersls and between thelr
grain bounderies. Several grains woere zonod. Long
- prlsmatic oryatals with bipyramidsal terminatlons or
ocrossacctions of them occur in ths blotlito.

Lpatlite often shows the hexegonnl crosasection.
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Subhedral grains of epldote occur -in and nsar blotite.

ususlly show & light yollow pleochrolsm which 1s

intense {(bright yellow) st its contact with blotite.

ﬁematita ogcurs along froacturss and around the

boundarlcs of some winerals. It 1s usually nesr & crystal

of magnotite end undoubtedly ls an &lteration product

of magnetito.

Hicroscopleslly thls rock differs {ros thoe gnelsslc

biotite granodorite by

)

(2)

(3)
(4)

©

(7)

The presence of psrthitlc microcline which often

‘contains polikilitic inclusions of the rock forming

rinorals.

Thé ratic of potash feldspar to plarloclase is

about 1 to 1.

Biotlte occurs as susll separste dlssoninated flakes.
Foliatlon 1s generally lacking and there is no
lenticular grouplug or layering of the dark minerals.
The percentege of biotite and epldote is noticosably
Bmaller.,

Plaglioclese is sodlc olicloclase.

The prasence ol 0.5 to 1 per cent eadh of disseminatsd

suhedrs of megnotite and splhisne.

Fepmutite

Distribution and Litholory

Small vaelns and messss of quartz-potash feldapar

pogzatlites are nlmost always found assoclinted with the
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bilotite granite. IThey ars not very common with the
gneissic blotite pgranodorito. iho pegmatite velnlets
ara 1 to 4 inches wide, severasl fest lons &nd show
f&irly straight contects with the granlto. fhey show
no zZoning. |

Sevaral largor pegnatltc massea occur on both sldes

of the elle &t the northern end of lac Lassard.,

Digtrlbﬁtion and YLithology

Biotlte-auplte monzonite outorops on reletively
high hille in wuch of the map crea dirsctly northwest
of lac Germanin. |

The outerops grouped under this hesding show some
© variation in grain sirze, minef&l composition, color,
structura, and character of tho wsnthered surface.
The charanctsrlistics sre coinstant lo any single hill of
rock, but very from one hill to another. In addition
cuterops of blotite granite ocecur in thia RYOA.

The rock is fine- to medlum-grained. +t consists
of from 20 to 25 per cent blotits an&lblack euglte
in varying proportions, pink and whiba‘féldapar, &
1littleo quartg, and accessory pyrite and octahodra of
magnetlto. Hornblende occurs in somo of the western ;
outcrops.

Thin lenticular folla of blotite impart a gnsisalc

charooter to some of the rock. juch of the rock is masaive.




rThe wastherad surfcce io often amuoth. Yhe frosh
surface Lo uavally pink. 4ho westhorsd sad fresh

surfece of asome of the outcrops sro a dirty yellow

Lrowie
retrorraphy

Thin sections ¢of aauples talien Lrop tho gnatern

and centrsl portion of the body consist of plogloslinae,

pyroxens, blotiteo, miorscline and orthoclase. Accssaory
warnetito, apatita and zireon sro preaonts  Sorlclte,
muscovite, uralitic hopnblends, ccleliio and ohloriic
ars the gecondary clnerslia. In the western portion of
tho body the amounts of microeline, orthoclaas and
hornblende incrense ot the axpense of plagloclnas and
prroxone. LAccosaory amounts of aphone and quarts are
alsc presont in the western portion. The contsnt of
Gark pinerals ranzes frop 26 to 40 per cent Ais the
sagtorn and centrol part of thye body Lo 20 par cant

in the weoatern portlion of the body.

Plaploclase ia eheractorlotically present az long
erd rathor narroew rogtensulor gpreins showlng curlabad
twinning in addition o alblte twlanling. Its comnoslitlion
is pLout nide-andosine. It Ls sliphtly sorlcitized.
Orthoclase reaplooes eome of the plagioclﬁse &nd retoins
the corlsbad twinnlinp. Wormeliko rempants;;of ﬁlmgioclaaa’
oocur in gome of the orthoclaoge. Mleroelins replocos

plagloclioese and orthoclaso and iuncrecass in epsunt
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toward the wastern portion of the rock bodj. The
microcline is frash, perthitle and showg carlsbad
twinning. In a {ew placas psesudomorphous microcline
roteins the long aud rectsnoulor outllne of the replaced
plagloclass preine. Bxeept in one sllde contalnling

50 por oont microcline, the ratlo of potash feldspar

to plegloclusé feldapar is 1 Lo 2 . |

it 1s bellovod thet the pyroxene is colorleas to
vory 1ilght gracn suplte. gome groins show twinning
on the Iront plnacoid. Uralitizatlion has takon plece
periphially and along cracks. Iho awzount of
urallitization lncrecaecs from csst 1o west. A few
remanants of pyroxene occuy in the soctlona taken from
the weslern portion of the body. <he wuralitlc amphibole
is green hornblende.

Bileétito occurs as long flakes, scome of whlch are
8lightly bent and show undulotory extiunction, Of ths
five sectlions oxamined, blotlte shows ollive green
pleochroism in four and chocolats brown pleochroism in the
other. It is usually fresh and is present in smaller

‘amounts than amphibole or pyroxene.

About 2 per cent magunetite occurs in the rock . It
is in subhedral to euhsdral gralns andvoccura‘wlthin
or bordering the dark colored minerals. Yhe magnotite
content of this rock type 1s high enough so that 1%

will probably glve & higher then norpal magnetic anomsly.
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sbout 0,5 to 1 per cont apatite is present 4s hexagonal
crosssections of long hexegonal prlams wlth bipyramldel
terwinations. “ome of ihs blotite couteins suhedra of

apatito.

UHALTERED BASIC. IRTRUSIVE ROCKS

Fine-Grained D;abggg'

Distribution and Litholopy

Two szmell cuterops of fine-to almost medium gralned
diabaae wora noted cutting the granite about 1 nile
scuth of lze Germein. Ihe outcrops are swall and their
direction could not be determincd. The weathered
“surfece ls rusty brown and feals 1like a fine sand paper.
The rock 12 fine to almost medium gralned, dark grey,
messlve and contalns accessory prrite.

A small dyke of black aphanitle rock with a concholdal

P
frecture In which only & fow amall feldspar laths. were

visible wag noted cuttling the granite in the samo yigig;gy.
It 1s probably Just a chilled facles of the lerger
cutcrops of diabase.

Potrogsrophy

C-43 Under the microascope the rock 1ls fino-to medium-

| }@rainoﬁ and shows & good disbralce texturs. It conslats
of 60 per cent plagioclasse, 30 per cent pyroxene, and
2 par cont magnetito. 4 little late quartz and miumerkite
is slso prosont as well as & few cubes of pyrite. 7The
plagloolesne ls somewhot georicitized and has a minimum

composlition of onlele andesine.



fledium-Gralnad Diabsse
Distribution and Litholopy

Two outcrops ol medliun to slumost coarse gralnod
diabase cul the granite in the vory northwest cornor
of the maﬁravaa. Thelr oxact strilke could not be
ascerteined , but 1t la helleved to be northsast, The
rock 1s frosh, massive and conslsts of sbout 30 por

cont black pyroxene and plagloclase lathg. Aocesacry'

amounts of epidote, pyrite, and magnetité—ilménite’ are
. &l1ls0 prasent, o
The rock shows & good diobasgic texture with clusters
of pyroxcne partlally enclosing plagiociasa laths. The
vlagloclass shows good cleavane and polysynthetlic
twinning atristions e&nd the auglte shows good cleavage.
Some of the plagloclage hag a light pink tinge. The
woathersd surfince 1s rusty brown. Ixfolistlon hes
rounded the outcrops. This rock ia siwmiler to tho
disbnse found to the northcast (Remiok. 1957).

Patrogsraphy

R-188 A thin soctlon of the modium-grained dlabose consists
of 55 per cent plagloclaose, 25 peor celit pyroxeune and
5 por cent mepnoetits. Seconicry minerala include
chlorite, serlelte, epldote, sorpentine, amphidole,
and hematite. < 1ittle pyrite ias nlso present. The
plegloclase 1s in long laoths and is quite'heavily
gericltized. The pyroxene is in subhedral grains and is

lightly altored to light brown saphibole and chlorite.
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Small radlial fibrous agoregetes of serpenilne having
a bright green Flecchrolsm £111 in somo of tho Bnacos
betwoen the plagionléac‘l&tha_ &pidote contoins
patohos showlng o rather bricght yellow ploochrolisn.
Tho high megnetite oconteat of the rock would cause &

hich mopnetic GuoHsly.

UHCOLBOLINATED SEDINENTS

Unoonsolidanted glaclal sedinents of Plelstocens are
consigting moatly of sand wilth some boulderas, gravel
and s8ilt ocovor mush of the arez. NHskera, drumllan,
eakar troughs, sand plaina, snd ground moralne are the
maln deposlilonnl glaclial fontures. Glaclal strlae,
glaclial groves and pollisned rock surfaces are the
walin erosionnl gloaclul fosturos.

£ hzavy blanket of ground nmoraino covers much of
ths map ares, oxpaelelly ths southern fifth. 4 gand
plein, desply cut by sm2ll stresms, covers the southenat
corner of the mop arsea. The sodiments in thls ares are
gortoed but unstretifieod and consint of sond with o fow
round boulders ond layerg of cloyey silt. Huch of
riviéra Fether has cut down through the sand snd now
flows ou a l[locr of grey olayey-oilt. 4 dlsconllnuous
gouthwost treniing oshker Ilanked by water-rilled asker

troughs on its southern side continues from Deland's area_

Lo the ecat intc thue scuthsast cornor of ihe map arce
end troends southwest, leaving the asren at the southern

end of lac Fodeur. Baevoeral braldoed eskera



bordsr lac Todsur.
A wildo saker~lilke rldes runs aocuthwast from a 1ittls
north of lsac Sroseosu to the gduth ond of lec Lorene.
it 1a flenked by s £lat sand plaln on both sides.
Southwasterly tranﬂing drumlin-like hills ore
preacnt in tho northwset part of ithe map area. Some
hiave & yock core.

: Glacial striae and glacial grooves in the altered
| :

!hornblende gabbro at the falls on lac Lessard give

o

readings between N. 37° E. and N. 35° E.. Theﬂglgcial

'striae and glacial grooves in the granite on the east

| shore of lac Germain strike at N. 20° E.

Moat of the lerge angulsr poulders notod durdng
the course of the fleld scoson were gonsrally within
& fow hundred or perheps 6 fow thousand foot of
similar rock typo. This is eapecially true of boulders

of hoprnbtlonde sohist and gabbro.

SIRUCTURAL, GEO

Schistonity end Foliation
The schistosity &nd lenticular banding in the
hornblende eohist strikes esst to slightly south of
aeost parallsling the tranﬁ‘or the belte ahéwn‘on the
acoonmpanyling map. The dip of the schistosity in the

wagtorn end of the asuthorn belt of hornblendo achist

As gbout 750 toc ths north. The dip of the hornblende
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schist in ine central part of the northern belt 1is abaut
75° south and that in the westorn end of the northorn
bolt obout 75° north. 1he dips of the other portions

of the hornblende schial are vef&iaal or within a few
degreos of veorticsnl.

Foliation in tho gnelsolc blotlite granodiorite and
that in the northern part of the blotlte granlito strikes
8lightly south of east in the western part of the
m&p arca, sast-wost in the central pert of the map &rea,
and alightly north of east in the esstern part of the
AP &rCH.

Follntion in the hornblonde monzonite 1s sliphtly
north of enst, peralloling the drawn geologlonl contadt

with tho biotite granite.

Dres Folds

Saxll drap folds cre comacn in the smoll peteh of
heornclende schiest vhich underlies the northeast alde of
tha msp areg. fho stiriko of thelr gxisl plane varlies
from He Eﬁc,ﬁ; to M. 55° E. whlch is about norasl
to the schistosity in these rocke. Velns of guartz ond
{aldspar injabte& perellel to the schilstoalty of the
horablends schist follow the dreg folde.

Faulting
It is quite possille that the contret between the

sncll pateh of hornblendic achist whioh outerops et the
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northeest plde of the mep area and the acldle rocks to
the west 13 & feult contsct. Zhe obrupt end of the

gehlatosity of the hornblondo schiist nesrly normel to
its contect with the acldic rocke to ithe weat supports

this bellel.

Jolnting
Thrae sets of Joinbs, one neorly horizontal end

two noarly vertical,Btrikiﬁg;aboutﬁnort-south,andwabout
east-vwegt, cheracteristicslly occur in the biotite
granite (Flate VI-B). Jolnting poarellels the rocky
snoroline of Fether luoke. Iwd nearly vertleal sote of
Jointe, strlyking about northesouth and ebout essi-wesat,
are preaent in & fow of tho ocutcrops of gnelssic blotite

grenodorlic.

ECOHG

210 GEOLOGY

dneralization In thse Hornblendae Sohlat

Disseninatsed pyrite occcurs in the hernblende gchlst
in lndlvidugl cubes and s susll lenses ossociated with
amall emounts of Ainjected guariz. 4 Litile chalcopyrite
wag noted in e f2vw of the granular cuartz-epldoie lenses
in ths wostern part ol the gouthern belt of hornblende
gchist. FRusty weathsred surfaces occur in places o R

the hornblends achist.

sipnerslization in the Guelssic Biotite Granodiorite

The granite on the esagl saore of lee Germeln aond
that to the southenst of lac Gormain 1is cut by barren

quarts velns. 4 few cubeg of pyrite and small achistose
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»Ones occur in iLhis arsa.

Fiperslization 1n the Blotite Graonlte

flteretion of sono of the blotlte granito on the
shorens of Father leke hns glven this rock a light to deep
sclmon pink color. 4his color 1a dsspest and the
alteration sirongest on & small iBland at the esstorn
boundary of tho wmsap aret. Soeversl racturss l1lod
with spocular bhematite quéd & fow graoins of purple {luorite
were noted in this outerop slong with g good dsel of
clome fracturing.

L 1ittle molybdenite was noted in & lerge anpular
boulder of ccaba&-gr&nieﬁ grphibolite found on the
high hill of blotlte granlte separating lee Yondotoga
and le¢ Glardini. The molybdenite was aasocioted

with pgranlte fi1lled frooturas which cut the rock.
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Plate 1

3411-5T~-4

e p R R A i '

Awwlooking easte~southeast from tae fire tower on
the weat anore of lsc Glardini. Ine northern
two-thirds of lac Yondotega i8 shown in the
paokground.,

3412-57-H

o7 Nl

pe=locking soutneast from the fire tower on the
west shors of lac Glardini. Ihis paoto adjolns
the right side of Photo A above.
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Plate II

Photo manquante 3404-5T=-H

A==1ho east shore of the soutnern part of lae
dgermain. ihe nill of nornblende schist shown
in the photo below stands out 1a the baocke-
ground & 1l1ittle to tine right of center.

3405-57-1

: s e Sy R g e et

ﬁ:uA neavily wooded nill of hornblende schist
Juat east of lao Fayelle.
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Plate III

3402-57-H

A-=LooRing north fros thc‘top of the hill shown in
Photo B of Plate Il. The terrain is gently rolling.

Be=The south shore of lac Brcsseasu. Hote thue
low relief of the marshy terrein.
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Plate IV

A | 3816-57-

A-=Looking ct'tno northeast shore of lac Bonnemain.
iHeavily wooded hills of bilotite granite csn be
sean in the bacskground.

B--Looilns northwest along the west shore of the
southern part of Father lake. 3teep granite
hills form the western shoreline.
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Plate V

340T=57-H

S

s i — =

A==A heavily wooded and glaolal covered alll of
blotite granlite on thée weat ahore of lsac
giardinl. A forest tower (not shown in the
photo) 1is ontop of the aill.

3428=5T=H

S==lookilng north at the falls at the northern end
of the scuthern hall of lac Lessard.
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Plate VI

339TmET =

A==/ Bmall Blll of Jolnted biotite sranite oo the
GaBt shore Of tne goutuern part of lse Jeprssin,
inls photo 1s of ths gentral part of toe
sioreline siuown 1a FrRoto & of Flste IX.

SALT-5T =i

Bewiell jolnted blotite granite on the esst shore
of Father lake suhowing twoe vertical and one
nearly norizontal set of jointa.
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Plate VII

3421-57=H
A-«Ilntruasive breccia of migmatized hornblende
gehlast in bletite granites om sn 1lsland in
l1ac Lessard. The sosle 1s shown Dy & six
ineh ruler.
3422-57-H

i "‘..':-.I.I v - 5 I-":'l ; : .I.-.E.'- ﬂ--ﬁi aal

Be-i detail viesw of tae left nand portion of the
above photo. *he granite intrudes the migmatized
horunblende sohlst nearly parallel to its

schistoslty. The secale is shown by a 8lx ineh
ruler.
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Plate VIII

A=-=Blotlite gracliie laotruding nornblende sohist
along its schistosity on the east shore of
lac Lessard at the termination of the nortuern
belt of nornblende sechiet. & penoll in the
cantral part of the photec shows the scale.

S i

Be-Deotall of the above photo. Hote that much of
the granite lntrudes the horablende achist

parallel to ilts schistoaity. A peneil in
the central part of the photc shows tho somle.
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157 Ridge “oad

Grosse Pointe Farms,36
Michigen

17 March 1958

S5t. Patrick8® Day

Dear Dr. dcGerrigle:

Under separate cover I am sending you my &&ak
final report and map for my 1957 work. A copy of thls letter
1s: enclosed wlth each report.. '

THE REPORT: I understand that thls report will be
published with my final report for my 1958 fleld work. Would
you take one copy of my 1957 finsl report and read 1t over,
noting phleces where I have given too much detsll and places: vhere
I have notl given enough detail. Also if there are poor phrgses
or grammar, would you corrsct 1it. Anocther ltem you mlght
correct is. the information glven undsr the wvarious. headings
(especially the introductory material) and ny organization.

We wlll assume that my petrology and petrography are correct.

If you would look over my report with these changes in mind 1t

would save a!grezt desl of time and produce n:better final

repbrt for 1958. I wlll take the corrected copy in the field.

I regret having mede the same errors of gremmear in this. final

report as I made in the preliminary report, but I never recelved

an edited copy of my 1957 preliminary report. e

Since the writing of my finsl report, several
things bother me a blt so I want to set them down. The
most importent 1s the use of the word monzonite in place of the
field term diorite. The content of alkall feldspar 1s not
great in these rocks and they could concelvely be termed diorites.
I would be gfjd to follow departmental and current usage on the ST
subject. It might only streteh the term dlorite a small bit.

THE MAP: Since the map I am sending you and the
map I shall do this summer willl be published as a unit, I dld not
wish to mark my linen with wvarious: rock subdivisions, espscially
in the granodorite fleld. You will therefore find these
subdivisions indicated on ink on the ozilid map which bears: the
original copy of the legend and symbols. All coples of the map
show the same contacts.

The contacts are not put on the linen map as they

.are subject to change in regard to Deland's 1955 area and mg 1958

érea. There 18 much glaclal covering and.-so few outcrops and
80 contacts can be shifted somewhat. I shall draw the finsl
contacts after my 1958 field season.

I have tried to follow the proecedure that you and
lac advised In putting together the final report. The photos
are glued wlth rubber cement and may be saslly removed and the
cement rubbed off. The thin sectlons are in the margins of the
appropriate places. The photograph numbers are on the back of S .
each photo and on the corresponding page. é&g~4ﬂﬂfﬁ“/§ﬂ“~ﬂué
Sincerely, Jeérbme H. Remick




