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Frowtispiecei . !

]
’

Upper = Viéw looking southeast along the Trans-Canada Highway
| near Caﬁe Ray. ‘The southe{n end of Vthe Long Range
Mbuntéins ( "Cape Ray gigh lands™) is visible just to the
northeast (ie. lgﬁp)‘ of the highway. These uplanas are
)(;hnderlain by tonalific Cape Ray Granite and the hill to rhe

southwest is underlain by megacrystic Cape Ray Granmite.

Lower - Electrum (Baright yellow) 1ntergrown'with euhedral byrite

cube (dull yellow) and quartz gangue (black’) in mineralized
vein from the Wihdowglass Hill Showing. An example of the

"treasures laid open to the mineralogist™. . This section:is

“
about 0.4 mm across.
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‘ABSTRACT

B

The Cape Ray Fault Zone 1s host to two electrum/base
'mé;al sulphide-bearing quartz veln deposits.  The deposits
occur within an aiaskitic granite r(the Windowglass Hill

Granite) and an intermixed graphite/ chlorite/ sericite

schist unit (part oi the Windsor Point Group). This study was

.tnitiated to determirne the origin of these two deposits, but

the metallogenesis ¢ould not be ascertained wuntil the

tectonic and 1lithogeochemical :framework of the entire

<>
.

reéion was understood. )
The Cape Ray Fault cuts throughfj§> area of tectonic
complexity 1in southwesternANewfouﬁd and., The fault.occurs

within the-Windsor Point Gtoup; a northeasterly-striking,

intermixed sequence of felsic and " mafic

pyroclastic/volcaniclastic and aésociated ) sedimentary‘

rocks, which s centrally }ocated between a tonalitic
terrane to'tﬁgzporthwest (;he Cape Ray Granite) and an
?lnﬁbolite : facles gneiss unit, with synkinematic
granite, to the southeast (the Port aux Basques éompiex).
'Tpe tonalite contains isolated metagabbroic remnants of an
ophiolite sequence (the Long Range Mafic/Ultramafic
Complex). ' The w;ndsorA Point Group contains tonalitic
fragments in tﬁe ignimbritic rhyolite at ifs base, and 1is
in tectonic contact .Qith the ‘gneiss- unit, wherein the

gneiss is extensively retrogressed. The Windowglass H1ill




Granite fntrude the Windsor ° Point Grodp in the
northeaste}n part, of the zone. Both sides of the fault
zone were intrud;d by ] post-tectonic granites (the
Strawberry Graqite on the nortﬁwestern side and Isle aux
Morts Brook Granite on the southeast).

Geochronological determinations. indicate that the

tonalitic . terrane 1is Ordovician qlagg,the Windsor Point Group o~

and Windowglass Hill Granite are 1até Devonilan,. and . the
Strawberry/Isle aux Morts Brook Granites are éarly

Carboniferous.

Isograds defined in thé Windsor Point Group indicate that metamorﬁhic

grade increases from lower to upper greenschist facies towards the SF, and
e

that nre53ures are rather Jlow. Vithin the Port aux Basques Complex meta-

morphic isograds record amphibolite facies parageneses, and pressures are

estimated to be >2 kb higher. =«

Except for the post-tectonic granTﬁes, all units in
) . . =
the faulte. zone were  subjected to 'a three-phase

deformational event of Acadian age which overprinted earlig}- fabrics in
the - gneiss com?lex, and pfoduced D1 schistosities axial
planar to F{‘isoclinai folds with axes pdfallel »t; L1
mineral el;ngasion lineations. D2 effected c:enulétion
cleadgges and assymmétrical, open to tight, F2 folds. D3
resulted in conjugate kink folding. Dl also p}oauced
mylonites within th; Wind;or.Point Group.

Geochemical evidence suggests that a) the tonalite and

assqciated“ phases were derived as partial melts of the




ophiclitic . material with some continental " crust
: — o

involvement, b) the felsic volcanism in the Windsor Point

, .

Group, and the Windowglass Hill, Strawberry an& Iale aux. Morts
) “w

‘Brook . Granites formed from partial melcts of underlyiqg
[N

continental crust, and c¢) the Port aux Basques Complex was

derived from feisic‘volcanih rocks with a probable island
arc affiniéy (though continpental crust is alsoﬂ implicated
in thei? vorigin). The entire Cape Ray Fault Zone region-
-appears to be ‘a completely allocthonous terrane, from
tonalite/ophiolite in £he northwest to a meta-felsic

eruptive igneous <complex to the southeast, which was

emplaceq on Grenvillian basement. i

Wall rocks to the electrum-bearing quarté veins
experienced a potassic alteration with LREE-depletidn‘and
minor glevations in chalcophile element concentrations.

Background Au and Ag abundances are typically low, but

there are elevations 1in those units 1in the immediate

-
.

vicinity of the Windowglass Hil1 Granite.

Ore metals in the showings ére Au, Ag, Cu, ,Pb and Zn,

f .

and distributions resemble those seen in auriferous massive
sulphide deposits, The minerals pfesent a;e galgna,
§phalerite, chalcopyrife, pyrite and electrum @1th rare
arsenopyrite; all of which are extensively 1ntergro§n.
Temperatutes of ore formation 7(from arsenopyrite and
equilibrium sdlphide_mineral 1ntergroyths) appear to be

around 300° C.




Sulphur isotope ratios 1inddicate sulphur in the

showings is, of magmatic origin. Pb isotope ratids in

!

galenas from the showings and felsic volcanic members of

the Windsor \Pﬁint Group are similar and have an oceanic-

crust/mantle isotopic signature.

3

The precious/base metal-bearing quartz veins were

>

deposited by hydréthednal fluids evolved as a vapour phase
from the Windowé%ass Hill Granite. The ultimate origin of
the magma was from 'partial« melting of wunderlying
Grenvillian crust. This same - cruktal material 'isA:

iaplicdted in the origins of the other granites.

-
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CHAPTER 1

INTRODUCTION

\

1.1 Location and Access

This study 1s focused on a 5 km wide zone; extending
in a northeasterly direction for,a}proximately 33 km inland

from the coastal comminity of Cape Ray, along the Cape Ray

Fault in southwestern Newfoundland (see Figure l). Mapping

also e;compassed a 13 km wide portion of the <coast,
“yiel&ing a total mapped area of about 200 kmz. The area 1is\_
roughly recEanguiar in shape, bounded by latitudes 47° 41°
and 47° 36°, and longitudes 59  14° and 59°1§’ on its
southwestern edge, and latitudes 47°45~ gnq_ 47° 46°, and
longitude 58° 54~ on the northeasternvedge (see Haﬁfl - tn
ocket). |

Thg ma jor emghasis.of,this study was examination of
two gold-silver /basge metal sulphide-bearing occurrences in
the ﬁortheaftern-end of the map regfion on eifther side of
the Isle aux Morts Brook. - These two occurrences are herein
called the Main Shear Showing (on the eastern side of the
Isié aux' Morts Brook) and the Windowglass Hill Showing.

Thé‘south;estern corner of the map area is crossed by
the T;ans-Canada :Highvay and by a paved second#ry road

-

leading to Cape Ray. Gravel roads lead to Red Rocks Point







)

and through Cheeseman Provincial Park, which surr&unds the'
Little Barachois. Numerous all-terrain vehicle trails cut
througp ma'rshy areas away from the Trans-Canada Highway,
and ohe extends all the Qay into Dog Pond (see Map 1 |in
pockets.v 2 '

Access to the gold showings is difficult, but they can
be rea?hed by a very rough, tracked-veh’icle trail which
starts just west of the town of Isle aux Horts.at the Poft
aux Basques-Rose Blanche hiéhway._and extends inland for
over 16 km. Otherwisé use of a helicopter 1is necessary for
access, as there are nd ponds near the properties large

enough to accomodate a float plane.

)
1.2 Physiography

Just to the north of Billy~“s Pond, the southern en& of
the Long Range Mountain upland plateau rears up to a height
of 375 m with ¢ maximum  vertical relief of 300 m- (see

4

frontisplece). This upland encompasses all of the fault

zone except for a 1 km wide coastal fringe, and the area on

either side of the Little Barachois Brook, which rises

gradually into the upland 1 km west of Little Barachois

Pond.
The Hindowglass Hill Granite forms a prominent ridge
Ll

on the  western side of the Isle aux Morte Brook, with a

maximum elevation of 375 m. The Main Shear occurs 1in a




marshy area, at an elevation of about 320 ‘'m, that slopes
into the southwestern bank of the Isle aux Morts Bro;k.

The upland) witﬁin ‘the map area containg numerous
ponds, streams and ‘marshes, Iand 1s 1n general poorly

drdined. The only appreciable timber occurs withi;/friver

valleyg, and aside from occasional thickets of tuckemore 1in

2 {

the slightly more protected Hollows, the végetati:e cover
¢ ]

consists of tundra and marsh grasses. Outcrop ig abundant

thrboughout the zone (eg. the Windowglass H111* q}anite is

barren outcrop), but till cover 1is locally extegéive, as at

.

the Main Shear Showing, where trenches had to be dug to a
depth of 5 m to reach bedrock.. 7

The geomorphological féatﬁres are product; " of. both
early .and late Wiscongian glaciation;l which have affected
the entire area except for a small southeastern portion of'
the Long Range Mountains, to the north of Billy“s Pond,
which Brookes (1977) claims/ was never covered by 1ice d;ring
these glaciations. Along with the lécally abundant till,
the glaclers produced a south/southeasterly drainage
pattern as exemplified by the tgree majo; streams that
dissecg the area (Xii' the Grand Bay River, Eastern Brodk-
and the 1Isle aux Morts- Brook). However pre—-glacier
structural trends within the, region ‘of‘ | the
northeasterlestriking Cape Ray Fault ﬁave exerted a etrgﬁﬁ

influence on the glacial feasures. For instance ridges of

outcrop tren& in a aouthwesterly direction (eg. the

1




Windowglass Hill Sranite) reflecting the structural grain

M -

of the formations ‘that were sculpted by the glaciers. Also
all of the fivets éh;w a pronouﬂéed southwesterly
Qeflectionf in their courses when the fhult zone is
encduntergd, and tﬂe'Little Barachois Brook, which occurs
solely 1in the fault.zdne, flows only to the southwest.

-Oné other;gedmorphological feature of note 1s the

proﬁoun;ed level outcrop surface of the megacrystic granitce

at Cape Ray. According to Brookes(l1977), this outerop

patternv' gepresents a wave cut platform of “pre-last
-glaéiation‘ v(ig.'l pre-Wisconsian) {ndicating sea level
erosion during the Sangaménian. . 7

N . 1.3 Hisﬁory of exploration and development

- v ‘o

. AP

Excep# for the coastal strip from féape Ray to Red
Rocis Point, the whole map area ’is enclosed within a
mineral lands concession granted to Brinex Ltd. By the
N;wfoundland gove;nment in 1953. 1In 1968 Brinex completed
a regional geochemical survey for U, Zn, Ba, Cu, Pb, Ni, Mn
and Mo 1in stream sedimenté through the concession and did
follow-ﬁp mapping on some anomalies as defined 1in the
survey. (See Taylor (1970) for a detalled description of

an anomalous U area).

Phillips Management optioned the concession from

Brinex in 1975, and did some mapping, silt sampling and an




EM survey 1in the general vicinity of ther‘Ma;n Shear
shoi}ngs. George Bailey, a. prospector‘ employed by
Philiips, discovered sulphide-bearing éuartz velns in fault
gouge within. the Gulcﬁ (is; a narrow valiey at the
northeagtern end'of-;he'map ar;;). .

AMAX Ltd. opéioned the concession 1in 1576. George
Bailey, then =employed by AMAX, found galena-filled quartz
veins cuttipg myloﬁiti;ed granite in the H and 1 Brooks
near the Main Shear showinga'(see Map l1). AMAX drilled
three diamonﬁ drill ﬁoles in an'attempt to delineate thgsq
H and I Broock Showings. s

In 1977 Riocanex Ltd. optioned the <concession, ‘but
concentrated exploration work near the H a;d f Brook
showinga; A grid system for d}aqond drilling and
geo;hemical sampling was established ;vér these showings.
The drillihg outlined the subsurface .. trace of' the
mylonitized granite and also encountered gold-silver /base
metal sulbhide—bearing quaftz veins i; graphitic and
chloritic schist. This schist horizon, which was cilled
the Main Shear Showing, does not crop out. Following 1its

discovery, exploration work for the remaip s> of 1977 was

concentrated on this Main Shear horizon.
Geologists with Riocanex Ltd. mapped the entire
concession area, with special reference to the Main Shear

area, in the summer of 1978. During this mapping project,

Jim Harris discovered gojd/sulphide-bearing quartz veins inm




the Windowglass Hill Granite. These veins were drilled and

trenched to determine their grade, size and form. 'D’rilling
was continued ‘élong the Main Sﬁeat and outlined three main

- .
gine;alized zones, named the Numbers ¢, 41 and 51 zoneg. A
-_ggbchemical survey of the area and a VLF-EM survey of the
Main Shgar were also completed during 1978.

During 1979 a grid was laid out over the Windowglass

Hill Granite along which so0il and hunus samples were

\collected for geochemicai analyses and an IP survey
conducted. An IP _survéy was also done on the Main Shear
g::id. Drilling continued along the Main Shear and along
.extensions of the Cape Ray Fault to the northeastu. A lake
sediment geochenical survey was also completed through the.
whole concession area in 1979I.

In l?80 Erenéhés were dug to bedrock over particularly
promising velin lzoﬁes, a8 delineated by drilling, 1in tlle
Main fShear. fixtensive systematic sampling for ‘ geochet;:ical

.studies were carried out 4in "these trenches. Active
developmental work ceased ‘at t.he end of 1980, when a total
of 170 dr1l1l holes had been drilled by Riocanex.

This author mapped the con‘cesaion/fault zone region
from t};e Main Shear showing(s) to the coast d.uring the

[ 4

suomers of 1979 and 1980 while in the employ of Riocanex

"Ltd.. This mapping forms the baéﬁis for the ‘present work.




l.4 Previous geological work

The firut report on thev’ geology of. southvestgtn
Newfoundland was by Jukes (1843) based on exu:ination of
coastal ekxposures during & reconnaissance survey of the
coast of Newfoundland between 1839 and 1840." Jukes said
that rocks in the area from Dead Islands (now known as Isle
aux Morts) round V(Sape | Ray and up the coast were
interstratified gneiss and mica slate. He sa{.d these rocks
had @ consistent eastr-northeast strike and southeasterly
dip from Port aux Basque;\ipast Cape Ray. He also noted
‘that “"beds of peculiar character were interstratified with
the gneis‘s and mica slate. They were not more than a foot
or two thick, but were »finegraihed black, heavy and
crystallline, consisting almo'st:‘ entirely of small crystais

of hornblende™ (Jukes,1843,pl108.). He was referring to

interbands of "amphibolite within the Port aux Basques

Gneiss which will be described below.

Murray (1868) defined the gneisses.around t}'-fe Cape Ray
area .as part of the Laurentian system of gnelsses yﬁich he
sald extended from the Greaﬁ) Northern f’eninsula through the
west coast of Newfoundland. These Laurentian gneisses on
the Great N;)rthern Peninsula are now known as Grenvillian

gneisses (eg. Williams et.al., 1973).
Phair(1949) mapped'an area from southeast of Cape Ray
to north of Red Rocks Point and inland to Grand Bay Brook.

However, he descr;bed the region southeast of Little

Barachois  Brook in very 1little detail, concentrating




instead on the western portion, where he described mafic‘ to
ultraﬁatic rocks that were intrusive into gneissic
metasediments and marble hosts. He disagreed with Murray“s
Precambrian age assignment of these gneisses and réferred
to them as Early Palé&ozolc. According to Phair, these
Devt;nian mafic/ultramafic rocks were intruded by a series
of granitic rocks tangi:ng from biotite quartz diorite to
gt;nodiorite, also‘y of Devonian age. South of the Cape
Bar‘achois, Phailr mapped shear zones in wh.at he called the
Cap'e Ray Schists, a biotite and biotite-garnef gchist unit
which graded souhwards into migmatites and gneisses
However he did not recognize 'the Cape Ray Fault in the
schistose zone\. l |

Gillis (1972) defined the Cape Ray Fault as ‘-a

prominent lineament that separated a mainly granitic
terrane (with " associated metasediments, gabbros and
ultr‘amafics), to the northwest, from a gneiss and schist

- .
terrane to the southeast. According to Gillis, the age of

the gneiss and schist unit vas somewhere between Ordovician
and Devonian, while that of&the granitic terrane could have
been anywhere ° frqm Precambrian to Ordovician. G1ll1is
mapped the fa.ult. as :ext‘ending from tﬁe head of the Little~
Barachois, paraliel to th&trace of the Little Barachois
Brook inland along the northern shore of Big Pond and

through the Main Shear area on the southern side of the

‘Isle aux Morts Brook. G1illis _also ,ﬁoted the presence of a
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younger (Devonian 17) hundeform’ed granite 1intruding the
gneiss ‘unit south of Big Pond.

. As a result of mappéng along th oést inland to the
Trans-Ca nada Highway ~ from Red.\g: Point pas.t the Big
Barachols, BLrown (1973) redefined the geographica\]. trace of
the Cape Ray Fault _and assigned formational names to the
relevant lithological units. Rocks to the northwest of
Litt_le Barachois, Brown called the Cape Ray Complex,
consisting of; a)  the Long Range Gnefbﬁ Twhich he
correlated with Grenvillian gneisses elsewhere 1in western
Newfoundland), b) the Cape Ray Granite, a foliated
megacrystic granite of Paleozoic age, and c) the.Red Kocks
Granite, an undeform_ed granite that occurs. at Red Roc‘ks

Point.

As defined by Brown (1973 the Windsor Point Group

exten'ds from the western side of Littlg' Barachois to
approximately 0.25 km southeast of Windsor Point where
mylonites (develope.d in the Cape Ray Fault) separate it
frém the Port aux Basques Complex. This complex consists
of t.hev Port aux Basques Gnelss, a banded-‘biotite—gneisa and
amphibolite sequence, and the synkinematic, m'igmatitic Port
aux Basques Granite. Acéording to Brown, the Windsor Point
G;roup was deposited on the Cape Ray Fault and was deformed
by later reactivations of this fault. The t'ault‘.vas_thus

defined as separating two gneissic terranes.

Brown (1973b) described the Cape Ray Fault as a

!
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cryptic suture separating the opposed margins of the Lower

Paleozoic Iapetus Ocean. The Long Range Gneiss "as. such
repreqénted ~ the continental basement of proto;North
America, and the Port aux Basques ‘Gneiss was thought to .be
representative ;f the continental basement to
proto-Europe/North Africa. ‘

Bfown'(l9}5) ;xtended ﬁié‘ mapping of southwestern.
Newfoundland along the south coast to Garia Bay, over 50 ka
east of Cape Ray, and iAlapd from Windeor Point to near
Dilly“s Pond. Brown indicated that in this extension, the
Cape Ray Fault was marked by a one‘km wide mylonite =zone
between the Long Range and Port aux Basque§ Gnéisseg, and
that the Windsor Point Group thinﬁed and disappeared
completely by Littie.Barachois Pond.

Brown (1976a) further enlarged his * work in
southwestern Newfoundland to complete the geologlcal
mapping of the Rose Blanche Map Aréar (NTS 110/10). In this
study he described the Devonian(?) post-tectonic granite of’
.Gillia (1972) as Carboniferocus(?) and he also noﬁed the
fmpressive interference-type . outcrop ' pattern of the
synkinematic Port ;ux “Basqhes Graﬁite. Brown (1976b)
identified the largg mafic/ultramafic masses, defined.by
Phﬁir (1949) as intrusives, as ophiolites and called ‘them
“the Long Range Mafic/Ultramafic Complex.

Brown (1977) finished his wo;k in 'this area by

extending' his geological framework through the Port aux
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Basques Map Area (NTS 110/11). He found that the Windsor
Po%nt Group reappeared overlying the fault zone near Dog
Pond and continuedlgast the end of the map sheet. Brown
also reported more extensive exposures of the Long Rahge
Mafic~Ultramafic Complex and assigned a Devonian or earlier
age to the complex (probably Ordovician).

Chorlton (1980a and 1982), and Chorlton and Dingwell

(1951) correlated Brown“s lithological subdivisions to the

northwest, including the area of the Main "Shear showings.

Dingﬁell (1980) mapped, and conducted a geophysical surQey

and geochemical study of the Port aux Basques Granite, and

concluded ' that the granite was of local derivation from in

situ partial‘melting of the Port aux Basques Gneiss.

1.5 Purpose, scope and methods of the present study

v

4"This study was 1initiated ‘to detefmine the physical "and
.geochtmicg; parameters, and origin .of the Hindowglass.ﬂill
and the Main Shear Showings; 'In order fo conducf and
complete such a study “the tectonic seﬁting and ;égional
lithologic framework had to be understood; However, 1deas
from previous isiudies broved to be somewﬂat-outdated and
erroneous, and ther whble’ fault zone had to be
re-interpreted. This ne; scud; has determined important

structural and metamorphic relations, and coupled with

geochronological studies, a new tectonic synthesis of this

t

o«
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corner of SW Newfoundland has beeﬁ achieved. Granites play
an 1mport§n; role in fotéation of the ore de;Laits, and
thus'all granitoid bodies 1n the area were studied 1n
detail with a view'to understanding their petrogenesis. 1In
studying the actual ore deposits a pumber of aﬁqutical
Fechniqugs apd method; were used to determine sources for
éhé ore minerals, modes of transport, - and geochemical
conditions attendant at bre;ipitation. Among these methods
were: general geochemical analyses, background gold ‘and
silver analyses, rare 'earth element analyses, general
petrography, 'detailed metamorphic and ore petrology,
microprobe analyses of garnets and ore minerals, structu;al
analysils etc.. Pb {sotope analyseq‘were completed in the
Depa}tment of Geological Sciences at the University of
British Columbia by Dr. C. I. .Godwin. S isotope .

~

analyses were done, for a fee, at' the  University of

e

Waterloo.




CHAPTER 2
bl LI

The Geologz;gi the Cape Ray Fault Zogg-

2.1 Introduction

.

o The Cape Ray Fault 1s-a regiona; li{ineament extending
from the southwestern corner of Newfoundland northeastward
for more }h;n 35 km (Fi%ure,l) separating tvo conttasting
geological terranes. To the northwest 1is the dominantly
tonalitic Cape -Ray Granite with isolated ophiolitic
remnants’ of the Long Range Mafic/Ultramafic Complex. To
thé éoutheast is therPdrt aux Basques Complex, comprising a'
staurolite/kyanite-grade gneiss and amphibolité Qnit (the
Por} aux Basqueé Gneiss) and a migmatitic synkinematic
granite (the Port aux Basques Granite) (Erown, (1977),
Dingwell (1980)). The fault has 1its strongést expression
within tﬁe Windsor Poiqt Group, an intermi*ed ignimbrite
and mafic tuff sequence, with assoclated sedimenis, that
lies between the two previously defined terranes. Both
sides of the fault zone were 1intruded by post-tectonic

. e
granites (the Isle aux Morts Brook .and Strawberry.
Granites).

Petrographical descriptionsg of eaéh unit Iin the fault

zone as mapped forithis thesis are presehted in Table I.
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UNIT ROCK TYPE ) TEXTURE DEFINING MINERALOGY C OMMENTS

Long’Range Mafic metagabdbro allotriomorphic~ " plag(25-60%1 3-10 mm in len.), hb(25- hb pseudomorphic after PX
Ultramafic Complex i to hyplidiomorphic- 70%), mag, ap. Near Cape Ray Granite
granular contains qtz (up to 10%£), py{0-5%)
and bio (0-5%)

P;rt aux Basques (a) amphibolite matrix of granoblastic- hb(40-80%), plag and qtz(10-30%; 0.15 hd is acicular to rhombo-
Gneiss interbands polygonal qtz/fspar to mm in dia.), gar(2-25%;2-3 mm in dia.) hedral with inclusions of
poikiloblastic hornblende bio(0~10%), chl(3-5%), ep(3-5%), mag qtz, fspar and/or bio
and garnet (1-5%), py(0-5%), sphene (1-2%), zir

(b) leucocratic granoblastic- qtz, plag, kspar, blo, musc, gar, micaceous minerals range from
interbands polygonal staurolite, mag, Py, chl, zir, sphene, intergranular to discrete
hb, allanite (+ act, and, tour) layers - microcline, gar
a;e‘poikilobiastic - qtz
sometimes as porphyroclasts

Port aux Basques granite to allotriomorphic-granular gtz(up to 7x4 mm), plag(up to 4x2 mm), in places could be called
Granite granodiorite to gneissose mlicrogline, ortho, bio, mag{up to 5;). two-mica leucogranite
allanite{up to 0.07x0.12 mm), ap, tir,
musc._hb(.v. 0.4x0.5 mm), ep, sphene

Cape Ray CGranite (a) tonalite coarge-grained equigran~ plag,. qtz, bio, ortho, mag, sphene, Plagioclase totally replaced
‘ (to granodiorite) ular ' zir, ap, tour (0.75x0.4 mm), py by sericite, chlorite and
' * epidote . :

(b) microcline- megacryatic perthitic microcline, plag(up to .5x7 abundant plag inclusions in

biotite granite m), qtz, bio, sphene, zir, ap, mag microcline - sphene as

euhedral rhombvs

Red Rocks Cranite allotriomorphic- to qtz, kspar {up to 4-5 mm in dia.), most muscovite-ie secondary &

L]

TABLE I Petrography of lithologies in the Cape Ray Fault Zorde




Gabbro

Windsor Polnt
Group -

schist member

titaniferous
- hornblende gabbro

(a)‘ ignimbrite

(b) volcaniclastic

conglomerate

(¢) volcaniclastic

sandstone
8

(1) chlorite
schist

(11) sericite
schist

(111) gabdbro

hypidiomorphic-
granular

hypidiomorphic-
granular to schistose

welded pyroclastic with
eyhedral fspar and qtz
cryetgle

clast-supported
conglomerate

medium to well-sorted
sandstone, equigranular

metasediment

metafelsic tuff

panidiomorphic-granular

TABLE I (cont.)

plag, bio, .muac, allanite, ap, zir,
mag and rutile ‘

Plag, hdb, act, chl, ep, bio, sphene

ortho, microcline, plag, qtz, with
spherulites

a
clasts of felsic volcanic rocks, glass
spherulites, qtx, fapar

fapar, qtz and volcanic rock fragments

clastic plag, kspar, qtz, felsic
volcanic rock clasts

o

but some may be grinary -
allanites as zoned crystals

“typically mylonitized fela-

epathic groundmass ( €0.01
mn in dia. per grain) with
intergrown acicular to
fibrous amphibole

typical pyroclastic with
rare shards and fianpe

matrices strongly replaced -
by sericite

matrices replaced by sericite
carbonate, chlorite and bio.

all clasts are slightly
rounded indicating some .
transport modification, but
are also fresh, indicating

' Close-to-gource derivation

‘clastic kspar, plag,qtz

~ -

plag, hb, sphene, mag, py

strongly overgrown by
sericite layers

sphene ‘can ‘account for up to
20% of rock

91




Windowglass Hill
Granite

M}lonite

Strawberry/Isle

aux Morts Brook
Granites

Abbreviations:

diameter

(iv) graphite
schist

" (d) rhyolite

(f) conglomerate

(g) feldspar
porphyry dykes

granophyric
&ranite

granite to

quarts monzonite

metagediment

quartz-feldspar porphyry

mylonitic

quartz-feldspar porphyry

graphic intergrowths of

qtr and fspar

recrystallized with

porphyroclasts

allotriomorphic-
granular ta pqrphyritic

act= actinolite; alb= albite; and= andalusite; ap= upntitel‘blox biotite; carbs
eps epidote; fspar= feldspar; gar= garnety hb= hornblende; kspar= alkali feldspar,
plagioclase: py= pyrite; ortho= orthoclase; qtz= quurtz; ser= gericite;

clastic fspar and qtz with graphite,
ser, chl

plag(up to 30%), ortho(up to 10%),
qtz(up to 10%)

qtz and fspar (0.06 mm in dia.), ser,
¢hl, ep, mag, tour

qtz(av. 2 mm in dia.), plag(up to
1x1 mm), ortho{av. 2x3 mm, but up to
6x2 mm), mag, bio, ap, zir, sphene

ortho, alb, microcline, qtz(30- 401].
blo(<2%), py(< %)

plag, ortho, microcline (all up to
1.25 mm?), qte, ser, card, ep,- bio,
chl "

’

perthitic microciine (av. 6xi -, up

to 1.5x2 cm), ortho. Plag (25- 30;. ‘av.
1.25x1.25 mm), qte, bio(2-5%), zir, ap

PY. lolybgonite

graphite as amorphous material,
ranging from isolated specks
to laminae

recrystallizqd qte/fspar
laysrs with schistose inter-
layers (up to 1-2 mm thick)
of dense ser/chl -

qtz and fepar grains are idio-
morphic crystals set in
qtz/fspar groundmase (av.

‘graln elze £ 0.04 mm in dia.)

spectacular graphic inter-
growths of fspar and qtz -
groundmass is allotriomorphic-
granular to fapar phenocrysts
- mafic-poor

porphyroclasts in recrystal-

.1ited matrix (grain sizes

£0.01 mm in dia.) with inter-
granular mica flakes

-

microclines are poikilolitic
with crystallographically

orientated plag and ortho
inclusions

carbonate; chls chlorite;

mag= magnetite) musc= muscovite; pfng= '
tour= tourmaline: tir= tiron; av. = average; diam. =

.




2.2 The Long Range Mafic/Ultram&ﬁic Complex (Map Unit 1)
AN

e —

In this study area, the Long Range Hafié)Ultramafic
Comélex uie represgnted by a single ©body (see ﬁaé 1 in
pocket), approximately 2x9 knm, extendingbfrom just north of
‘Dog Pond to south of Deer Pond, and two smaliet’bodies'eaét

a&d southeast of Dee; Pond. Due lgo the extensive
intermingling of this unit ,vith. the éape Riy Granite,
delineation of its areal éextent is quite difficult and the
boundaries on the m;p are mostly inferred. .

This complex was identified as ophioiitic remnants by
%rown {(1976b and 1977) on the basis of the much largerA
bodies” that occur to the northwest of this map area. There
is a . well—deyeloped layered sequence in the lérgest body
with a lowermost dunite' graQiﬂg 'upwards _;hrough banded
troctolites: oliYinevgabbros and norites. ‘Thus it exhibits
the central portion of a clasgic ophiolitic sequence (ég.
Malpas and Stevens, '1977), miasiﬁg‘ the mantlé ((or
non-cumulate) ﬁltrapafics.from thé)base and sheéted dykes
plus pillow lavag from tye top- .

In the vicinity‘of the Cape Ray Fault’ hovever, ché
representatives of this éomplex aretsolely metagabbro and
metapyroxenite. The smallest body, aouthéast of'Deer Pond,
is metagabbro, and the two larger bodies are intermixed

metagabbro and metapyroxenite.

The Cape Ray Granite is intrusive into the gabbtos>but
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the contacts are tranditional as quartz 1s locally
signif}cant, forming up to 102 in the bordering gabbros.
Biotite also occurs in the gabbro in these contact zones.
"Towards the gabbro bodles, the granite (tonalite) becomes
.progressively énrichéd in metagabbro xenoliths.

Tonalitic Cape Ray Granite, Strawberry Granite and
aplite dykes commonly cut the‘meta%abbros._ There are also
rare patches and dykesf of plagioclgse-rich mate;ial,
cootaloing less than 10X mafics a;d/Or quartz, that invade

the metagabbros. These appear- to be plhgiogranite (cf.

Coleman and Peterman, 1975) dykes.

2.3 The Port aux Basques Complex (Map Unit2)

This complex.consists of two units, viz.; the Port
auk Basques Gneissg and the Port aux Basques Granite, both
of which were originally defined by Brown (1973). The Port
aux Basques Gfanite does not occur to any -great extent
within the Cape Ray Fault Zon; but is present as a zone of

outcrops that parallel the length of the map‘hrea, 3 km to

the southeast.

-2
1)
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2.3.1 The Port aux Basques Gneiss t'f;fgg'
N 3 . x 4 ""

This uni; has been describedii; extensi;e detail b;
Brown (1973,; 1975).° The : portion mapped 1in this study |
represents oqu a small fraction of the total outcrop area
of this wunit, so thaf all the features described by Brown
(1973, 1975) are not present.

This unit (see Map 1 =~ in pocket), as mapped by the
present author, is a banded 1leucocratic/melanocratic
seqaxfge with intense retrogression towards its contact
with the Windsor PoinR Group. The melanocratic and
1euéocratic ban&s occur on all scalef from 2-3 ¢m to 4 m,
averaging about O.Slm in width. Banding within individual
amphibolite or gneiss bands is visible down to a scale of
0.5 mm; As™® a crude approximatién the ratio of
leucrocratic:melanocratic bands 18 about 4:1, '

v

.

2.3.1.1 Amphibolitic (or Melanocratic) Bands

Most of.these bands “consist of 50-801 fine-grained
(<1.2x0.5 wmm, wup tb 2.3x1 km), acicular, green hornblende
crystals with intergranular, 1;ucocratic >fe1dspar (+
quartz), but there are ba;ds, with <25 % hofnblende, th;t
appear ;o be transitional between gneiss and anphiboiite.
Generally the hornblende forms are massivevintergrowths;

but occasionally single, large acicular crystals (up to 10

-




omm long, but averaging 1 wam long) overgrow the massive
amphibolite on cleavage surfaces.

Garnets a;e fairly common fn the amphibolites,
averaging 2-3 mm in diameter and acco‘unti-ng for 5-10 % of
the rock. However, there are some bands that contain up to.
30X red garnets, on the order of 1-2 cm in diameter, givin3.

the amphibolite a "plum pudding”™ appearance.

2.3.1.2 Gneiss (or LeucocTratic) Bands

N

, . 4
Lithologies of;‘this type run the gamut from massive

quartz-feldsp'ar rocks with < 10X mafics to micaceous layers
with < 10; leucocratic material. Eese@tially the mafic
minerals are biotite and/or hornblende (layers < l_mm
;thi;:k) and the leuc;cratic minerals are quartz and feldspar
(layers 'afverage 2-3 om thick).

Garnets are typically present and are usually 2-3 um

in diameter, though some leucocratic layers are massive

pink rocks that conjaih up to 30-402 garnets of 0.1-0.15 mm

in dilameter. Very large garnets (up. to 2 cm d4n d‘i:_ameter)

[y

‘occur in the gnelss near the northeastern edge of the w&p.
ar;a, aloﬁg with large staurolite crystals, up to l.5x5 cm
(Plate 2-14). .

| Disseminated pyrite cubes are common and <can account

for. 102 of the gneiss and the gneiss layers locally have

ruéty stains due to oxidatioh and breakdown of both pyrite

>




22

and biotite.

The A1203 polymorphs are usually absent in the gneiss
unit (as mapped during this project), however, just to the
south of Big Pond (see Map 1), by its contact Hith the Isle
aux Morts Brook Granite, crystals of andalusite, up to
1.5x0.‘5 cm, are cdncentratgd in the gneia/a pr\pximal to
quartx veins. ‘As'. a resulz of alteration: post’wc\l?ting the

main prograd'e event, these andalusite porphyrobla\'sts are

extensively rimmed and replaced by sericite.

2.3.1.3 Other Interbands

A single outcrop (approximately . 125 ‘m wide) o‘f a
- .

lmassive, dense, green rock occurs in Bailey“s Brook which
contrasts with the surrounding gnelsses in both c<;lour and
c“omplete lack of fabric. The rock consists <;f 80%
granoblastic, subhedral epidote grains (average 0.8 ‘mm 1in
diameter) with intergranular actinolite (SZ). Magnetite
(5%) occurs &8s inclusions within the epidote and there are
1-32 anhedral, intergranular patchesrof sphene -and 72
pat‘chves of anhedral garmet surrounding the smaller epidote
grains. This rock 1s apparently of the{Atype called
calc-silicate by Brown (1973), later called epidosite
(Brown, 1975; 1976a).

Also 1in Bailey’s Brook: t):kre is a 1-2 m thick

£y

garnetiferc;us amphibolite band that contains wup tb 25%
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pyrrhotite. The rock conseists of 302 rounded garnet
patches (average 1 mm in diameter, but up to 3-4 am)

intergranular to relict poikiloblastic hornblende grains
lal ’

that are themselves ' extensively - altered to

limonite-chlorite-carbonate. Secondary' lath-1like

actinolite crystals have rosette~forms in places. Ihe/\

pyrrhotite occurs as amorphous, rounded-gra':lns about 1  mm
in diameter. In very' schistose portions of this band,

garnet is absen‘t‘ and pyrrhotite layers (accounting for wup

to 602 of the rock) are interfolded with

—

~ s8ericitized-epidotized amphibole.

2.3.1.4 Retrograde Rocks along the Windsor Point Group

Contact

The contact between the Port aux Basques Grlxeiss' and
the W‘indsor Point ‘Group vas not observed within the map
area and probably would be obscured by the structural and
metamorphic complexity o;' t:his b;undaty, aside from the

. . \
lack of outcrop due to glacial overburden. Prograde

'

metamorphic overprinting of the Windsor Point Group and
retrograde metamorphlism .of the A Port aux Basques -Cneiss,
coupled with a structural history involving at least thr.:ee
deformational events'_, have 8o effectively modified and

masked the contact. that 1its location <c¢can only be .

- approximated.
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Brown (1973, 1975, 1976a and 1977) described‘the Cape
Ray Fault as a tectonised-‘myloniilzed zone Setween_ the Long
Range Gne'iss/Cape‘Ray Granite and the Port aux Basques
Gneiss. He descx_'ibc.ad “the Windsor Point Group as a mixed
sedimentary-volcanic unit that’ ‘(as deposited up‘on. the
mylonite.  Brown (1976a and 1977) showed that the.'mylonite
zone eepqrated thé Port aux Basques Gneissland the Windsor
Point broup except; in the region of Big Pond where the two
groups are in geolougic contact. Although this contact was
not deécribed by Brown, ac‘cording to his formatio‘nal
definitio'ns, 1t uou1‘d have tdo be an unco'n'fprmab'le
relationship with Windsor Point éroup “cover” resting on
Port aux Basques Gneiss ’baaément’. N -

Ag is d‘escribed in greater detail below, most of the
mylonites in the Cape Ray Faule Zone defined by Brown

(1973, 1975, 1976a and 1977) have been rTeinterpreted as .

Windsor Point Group material. Hence the problem is to

. ~ -

delineate a geological contact 1in a zone/z},_c‘gmbined
. (

strzuctural and metamorphic complexity.

In order to differentiate betwe\il the two units near

thei; contact, recognizable and distinctive features 1in
each unit must be de>f“1ned. The Port aux Basgques Cneisg.
cd_nsists of {nterbanded gneiss units, with a typical
gran‘qblastic':-polygonal‘ texture, and amphibbolitea, with’

abundant poikiloblastic hornblende grains overgrovwing a

polygonal “groundmass. The lowestretrograde metamorphism.in this




unit 1s upper greeunschist facies (eg. Miyashiro, 1973) as
indicated by intergrowths of biotite-chlorite-garnet.

, The Windsor Point Group, near the contact, consists.of
\

metatuffaceous sediments with recognizable clastic quartz
|

and feldspar‘grains in a sandy " to silty matrix. \fhese
rocks are also upper greenschist facles contJ@ning
chlorite-biotite intergrowths.

Both units were deformed during a three-ﬁpaée

. ‘ I
deformational sequence.z that was intense enough to have

produced mylonites within the Windsor Point Créup. The
Port Vaux Basques Gneiss had.been previously def;rmed and
these later events retrogressed the gneiss/amphibolites to
lower metamorphic grades.

The main discriminating features are:

>
1) relict sedimentary textures in the Windsor Point

Group VS. recrystallized polygonal intergrowths in the

rgneliss,
‘ 2) iﬁgk of amphibolite grade metamorphism 1in the
Windsor Point Group, and
3) greater structural complexity in the gneiss.
_Thesé diffférences fotm the basis‘for defining the contact
as 1t appears on the geological map (see Map 1l 1in poéiet
‘for the fofloving geographical localeg of this contact).
To the s;uth of Dog Pond, ; rock .type, 'best termed

phyllonite, occurs that is massive, dark grey and micaceous

with a lustrous sheen and 5% garnet porphyroblaste@(ave;age
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2 om in diamefer) (Plate Q-IB). The fogk consists of dense
muscovite layers overgrowing a quartio-feldspathic
groundmass, which consists of minute (average 0.05x0.02
‘mm);.ovoid to Tectaﬁgulgr, strain-free g%anoblasticlgrains.
The garnets are fractured and many afé replaced by ;hlbrite
and sericite. " Rare tourmaline grains are visible .in tﬁe_
groundmass. .

" -Phyllonites, as first described by Kndpé (1931) and
elaborated * upon . by Higgins (1971), are' ptdductS‘ of
retrogressivé netamofpﬁism coupled vwifh' intense
recrystallizgtibn, due to . low temperatpre‘mylonitiiatioﬁ
(Spry, 1969), to finer grain sizes. Phyllonites have 'a
-phyllitic appearance, but lmay be deriYed l from
coarsgr—graiped granular or gneissic rocks (Higgins, 1971), °
thus the protolith of . ihis phyllonite <could have been
either amphibolite or gneiss of thé Port aux Basques
Complex. _ -

Sericite schists occur ju?t to thf northeast of the
phyllonite and the petrography of these schists indicates
that they vere derived from felgi¢ tuffs #nd thus they are
inferred to have been derived from the Windsér Poiﬁt Group.
Recognizable 1lithic felsic (lapi;li) Fuff also occurs
further to the northeast. The contact in this area 1is

therefore marked by retrogression and deformation of the

Port aux Basques Complex. . .

Definitive garﬁet-biotite—muscovite gneiss  (with
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andalusite) ‘of the Port aux Basques Complex occurs

southeast of Big‘Pond. However to the north, this gneliss

passes - through a poorly defined zone of massive
o .

sericite/muscovite schist. These schists are somewhat
phyllonitic, with broken, altered garnets. Néfth of th;
phyllonitic Qéhist, biotite—chlorite-sericité schist occurs
that somevhat resembles metatuff.l :

The contact as it appears eastwards from the Is1e aux
Hb;tg Brook, through I and H Brooks to the Gulch, and
including the Maln Shear mineralization area is relatively
well-defined (Map 1). Interbanded. blotite gneigs and
garn;tiferous am?hibolite gradually become‘more tectonized
and retrogressed to the nofth, and near the contact the
last recognizahle uﬁic w1th Port aux Basques affinity is a

A}

silvery-grey muscovite schist which has a strongly folded,
'wa#ey"aspect. These pyritiferous schists consist of
massive muscovite layeré, with chiorite, overgrowing a

granular (relict granoblastic) .quartzo-feldspathic

groundmass, which, along with rare relict hornblende and

biotite, indicate these schists are refrogreésed gneiss.

'There was strong shearing parallel to the muscovite layers.
It would seem that the previously described phyllonites are

simply more extreme examples of the same'retrogreaalvg

processes which produced these schists. The Windsor Point.

. K . -
Group, north of the contact, is mainly chlori;e'%ericite

schist (after meg;tuff) with visible sedimenthry .bedding

’




and clasts.

2.3.2 Port aux Basques Granite

.

Figure 2 shows the outcrop pattern of the .granite Iin
relation to this map area. V'fhe onlys occurrepnces of this

unit within the map area are restricted to thin folded

interbands (0.1 m wide) within the Port aux Basques Gneiss

south of 13ng Pond. .

Brown (1973, 1975, 1976a ) described the granite as a
‘éynkinematic intrusion produced during the same D2
deformation that Vresulted' in folding of the Port aux
Basqges Gneiss. Subsequéntly a third fo.lding event, D3,
overpr‘Inted the gneiss‘ and granite, yielding an
interference-type pattern (type 2 as mod‘elled by Ramsay,
1967). This 'deformat‘ion also prod‘.uced the strong pianar
fadbric pr;esent in the gra‘ni‘te (Brown, 1975) defined by -
aligfﬁnent of. bio;ite; |

Dingwell ‘(1980; using Streckeisen”s (1976) modal
classification scheme ), _de#ribed the southw;astern
intrusion.as ranging from granite to granodiorite in
composition, with rafe quartz _mpnionite. According to both
Dingwell (1980) and Browan (1975), this grgnice' had no
thermal me.tanorphic effects\bu.pon the i\ogt gneiss.

In;c‘oas-tilrexpOSures to the\s}htheast ;-;f the map area,

B ,I‘._ ot h] . .
migmatites occur within the Port aux Basques Gneiss. Brown

e

.




Figure 2 Outcrop form of the Port aux 'Basques Granite (after Brown,
1975) and location with respect to the. Cape Ray Fault Zone.
The granite is outlined in black.
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(1975) suggested that these migmatites and the Port aux

Basques Granite were tranpsitional, and therefore ' the

migmatites probably represent a root zone (or generation
A .

zone) for the granitic magﬁas (i&.' thé.granite was derived
from partial melting of the gneiss).

A gravity survéy over the southwestern '}bulls’é eye”
by Diﬁgwell (1950), indicated that the granité'was present
as a serfes of thin sheets of shallow depths, and hie
‘modelling of ‘"aeromagnetic data indicated that the granite
was proﬂébly present  to a depth of less than 750 m. . This
géophfaic#lleéidence, coupled with geochemical constraints,
led Dingwell (1980) to support Brown’s suggestion tbat the

granité wvas derived by partial melting of a nearby source,
~N | .

‘Probably the Port aux Basques Gneiss. '

2.4 The Cape Ray Granite (Map unit 3)

This-un;t ¢onsists of two phases, a tonalite (unit 3a)
and 'a megacrystic granite (unit 3b) (see Map 1);. The
tgnalite is the more extensive ph;ae and occurs along (and
as) fhe northwestern edge'df the map area. The megacrystic

phase 18 restricted to the headland at Cape Ray and 'inland

to Billy’s Pond to the northwest. .




2.4.1 The Tonalite

a9

This medium=- to coarse-grained equigranular 1intrusive

.

contains up to 302 chloriiized biotite and apbroximate;y
equal amounts of quartz and feldspar (Plate 2-1C). Grain
slzes ranges up to 2x2 cm, but generally average L cm. -
This granitoid 'is generaily a 'hgmogeneous tonalite but
grades 1into granodiorith or megacrystic phases witﬁ the
appearance of potéssium _feldspar. There are also some

transitional phases, produc by metasomatic effects, whgre
the ton#lite 1s. in contact w £ the .later Strawberry
Granite. | -

Amphibolite xenoliths are wubiquituous thrbugh the
entire outcrop .area- of the tonalite (Plate 2-1C) and
increase in size and quantity as the contacts with the Long
Range. Mafic/Ultramafic’Complex are approached io the point
that rocks at ihe contact are transition§1 betwéen tonalite
and gabbro. Elsevwhere xenoliths can be ;o abundant that
the tonalire is better called an agmatite (Plate 2-1D).

Smaller xenoliths have variably developed réaction

>
rims with the enclosing tonalite (Plate 2-1E). These
reaction rims probably '’ reflect differential removal of
plagioclase ffom the xenoiith due to contrasting
plagioclase compositions betWween tonalite and xenolith.
Alternatively, the dykelets of ton;lite cut larger
xenoliths with little chemical reaction and occasionally

xenoliths contain pink potassium feldspar porphyroblasts.

These xenoliths fit DPidier“s (1973) criteria for




PLATE 2-1

A) -Large staurolite porphyroblésts in garmet-biotite

. i LY
gneiss of the Port aux" Basques Complex. Single

staurolite crystals are~up to 3Ixl.5 ¢m.

B) Port aux Basques Complei phyllonite from contact with

the Windsor Point Group.

-

C) "~ Tonalitic Cape Ray" Granite. Consists of

coarse-grained feldgpar]quartz intergrowths (note penny

for scale) and .amphibolite xenoliths. J

»

>

D) Agmatitic textures Iin tonalitic Cape Ray Granite.

E) Reaction rims between amphibolite xeqoliths and

enclosing tonalitic Cape Ray Granite.

F) Flattened xenoliths in tonalite Cape Ray Granite. The

flattening plane 18 parallel to the long axis of the

plate, this vein 1Is about 1 m across.
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7 : . congeneric ‘igneous xenoliths. These criteria include:

presence throughout the tonalite (not concentrated mear

contacts); rouﬁﬂ‘shape with diffuse contacts (not angular
with sharp contacts); equivalent . structural’ fabric (no’
earlier fabric); - and the . presenceig of feldspar

porphyroblésts’within the x;nolith. Paraphrasing Didier
(1973), congeneric lgneous xenoliths are genetically linked.
to, an enclosing host as éither firet-formed phases of a
magmatic suite, or as parénts to partial melting. Since

the xenoliths seem to be fragments of the Long( Range .

Mafic/Ultramafic Complex, the tonalite phase of the Cape Ray

~

Cranite is intgrpreted to be a partial melt of these ophiolitic remnants.

Towards the contact with the Windsor Point Group the tonalite becomes
increasingly deformed and is characterized by well develoved S. and L.
fabries, which are also displayed by the ;;apes of amphibolite xenoliths
(Plate 2-1?)1 The tonalite however does not have a gpeissic aspegt. - R

' This latter ohservation contradicts those of Brown (1973, 1973b,
1975, 1976a, 1976b and 1977), who called all of this unit ?;_
the Long Range quiss and correlated 1t with Grenvillian
(900:1100 Ma) basement gneisses that underlie the Great

-

Northern Peninsula.
"«Brown (1975, 1976b and 1977) stated that the contacé
between the ~“Long Range Gﬁeiss' and the Long Range
‘Mafic/Ultramafic Complex ophiolites was tectonic, as the

ophiolites <were thrust upon the older gneiss. This study v \\

concursg with Phair (1949) in that the tonalitic terrane 1is ) ¢




(fe)defiped "as intruding-the ultramafics, (although Phair
(1949) thought the .ophiolites were themselves intrusive
into pre-existing g;arly 'Paleozoic gneisses and that the
tonalite represented the final phases of this 1intrusive

sequence).

L

¥

2.4.2 The Megacrystic .Phase

.

. This phase is best called a megacry'st'ic

Vmi,crocline-—b'i;tf'te' granite because it consists of abundant
(30—401 of the rock), large, pink (average 2x1 cm),
. evhedral -microcline' ~‘-c'y:ystals‘ set 1In groundmasses of
pllagioc_lase. quartz and blotite (Plate  2-2a).  The
relatively fresh biotite occurs as clots up to 6.5 cu Iin
‘diameter while plagioclase is euhedral, vith grain sizes
averaging 0.75;0._3 ﬁm. Often th\e.piagioclase is greenish,
and when con‘traeted with thé lavrge pink megacrysts and

black biotite patches, produces a stunningly colourfﬁl

rock. Meta—ﬁmphilbolit‘e‘. xenoliths, similar to th'oae in the
“tonalite, occur "c‘hro-ughout this granite.

o Occastionaly, primary 'rhy.thmi'c 1ayéring of the
negactryﬁ‘ts (and ais;‘ xenoliths) is viéit;le .('Plate 2-2B)
'ﬁhich appears to be a gravity-se-ttlingv feature,‘ i‘n which
Vdenser- 'xenolithp and nicrobline'c':rystals“iet,t.led through a
magmatic  fluid. Gloser examination reveals fhat'_ the.

‘-egacrys‘ts are concentrated in biotlte—riéh'layers (blotite

-
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up to 30X of the rock), with intervening megacryst- and
biotite-poor layers, thus  plotite may be an early

crystallized phase. Such lafering 1indicates that the
megacrysts at;e primary and not a product of‘ later
metasomatism. The evhedral nature of the megacrysts, the
concentrically aligned inclusions and sm-aller grain size of
included plagioclase V8. plagioc‘lase in the groundmass,
are also indicaéive of a primary magmatic origin for thes_e
megacrysts (after Higgins and Kawachi, 1977). .  4
T'hls granite occcurs only within the tonailnite and their
contacts are 'transitiondl, ‘w‘ith' fgwer megacrysts in the
megacrys.tic phase,_ and ‘scattered microcline megacrysts in
the tonalite at thelir con‘tact. The transftional contacts,
sin,lliar.j.mineralogy, and type of xenoli»th_s, indicate that
these two granitoids are 'separate phases of the same suite.
Elsewhere in the tonalite, theTre are areas‘vhere megacrys"’ts /
of alkali feldspar occur but these are never large enough

.to map separately.

2.4.3 Xenoliths

The xenoliths are green and are usually uwmore readily

weathered (recessive) with respect to their hosts. Close
to the Long Range Mafic/Ultramafic Complex, the xenoliths
are often ‘recognizable gabbro with intergranular quartz but

away from these ophilolitic fragments, the xenoliths are




o
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smaller and are strongly chloritizeci.

In thin sectioq relict hornblende <crystals are very
poorly preserved as they are replaced by green biotite
( early: due - to the gonalite), ;r combinations of

chlorite, sphene and epidote (late) » Small quart'z

'patches are ubiquituous (due to silicificatiom from the

enclosing tonali'te).

2.5 The Red Rocks Granite (Map Unit _l_b_)

‘

[4
This granitoid occurs inlanmnd from Red Rocks Point

tas limited areal extent (™ 2.25 km2) and the best
exposures, re in the walls of a gravel pit 1in {ts centre
(see );ap' 1 in pocket). There are numerous Pphases present
but the Tock is ‘mainly an equig.‘ranular, fine- to
medium-grained, white to pink granite with granodioritic
phases, and pegmatite and aplite dykes. The thickest
aplite dykes (up to 2 m widé) contain pegmatite cores.
Bi-otite genetélly occurs as fine (2-3 mm) flakes but
there are large biotitic clots (up to 10 cn in di'ameter.)
and abundant bilotite schlieren (Plate 2-2C). These
schlieren probably represent xenolitihic remnants (as
outlined by Didier, 1973).
The only visible iont;ct of ;hi_.s granite is at 1its

-

southwestern boundary with the Cape Ray Granite tonalite.

This contact is marked by an Viu‘tense tectonised zone in
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which mylonite was produced (Plate 2-2D).
» Basal biotite sections quite commonly have
ct.ys*tellographlcally o:ier_gtated rutile needle (0.15x0.015
mm ) °1ne1ueions'.' These intergrowths of rutile and biotite
are called sagenitic textures and have .beén reparted by
Collerson and Bridgewater (1979) in biotites of the Uivak
Cneisses of Labrador. 'f‘hey described the 1nte{-:rouths (p-
229) as rutile exsolution from.-titaniferous.biotite due .to
“volatile flu'xingi (diffusion) synchronmously with the
addition of potassium (and other LIL elementé) to”
liit.hologies previously depleted in these elements™.

Brown (1973 and 1975) def ined theVCape Ray Granite as -
conslisting of onlyl" the megacrystic phasé, and the kgd Rocks

Granite as a post-tectonic granite‘. He later (Brown, 1977) -
dropped the Red Rocks GCranite as a separate geologic unit j

and included it in a revised Cape Ray Granite which also
£ !
included the Strawberry Granite (described below) and the

megacrystic phase, all supposedly Devonian or earlier in

age.

2.6 Basaltic Dykes (Map unit 3)

, -
Two dykes, up to 5 m.wide, cut the Red Rocks Granite

Just north of Red Rocks Point and deformed dykes cut the . °
megacrystic Cape Ray Granitevnear Billy“s Pond (see."Hap 1).

These are the only basic dykes seen in the area by ‘the
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author. Thelr age is unknown.extept they are post—-Cape Ray
and Red Rocks . Granites

The dyke in the Fed Rocks 'Granmite has veligt’
epldote-filled a§$%du1es, _large . euhedréi plagioclase
phenocrysts (uﬁ go 12x5 mm) and granitic xenollﬁhs. The
dyEes are tyﬁical diabases, though altered, with subophitic

to intergranular textures.
it

.7 Gabbro (Map unit 6)

the largest outcrop of this wunit occurs, alﬁng the
southern cont#ct of the Wiﬁdowglass Hill Granite. Sm#llet
outcrops are.found south of Dég Pohd, near the northeast
edge of Big Pond and southeast of the Guich (ie.” the
norgmi?stein édge of the map ‘area). (There are also
abugdapt 'interbagde of gabbro Vthrough the Windsor Point
Group but ghey are too small to‘ be mapped 1independantly,
and s0 are described as members of that grdup). a |

The gabbro south of Wi#douglass Hill 18 so extensively
deforﬁed that relict granular textures :are.pnly'rarely
4visib1e.1 Ih‘general the gabbro 1is a dense green, schistose
and folded rock -usually . with atténﬁifed green and white
bandingiwhere the white 1;yers are extremely stretched
feldspar concentrations. Spall dyﬁeleta of Windowglass
Hill Granite cut through.the gabbro and closest to the

Ry

granite, there Appgars'to hAQe'béen a slight hornfelsing of
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the gabbro, since this rock becomes black ﬁhd Aaphanitic;

14 .
Epiddte veins and pods are common, as are quartz veins.

v

Pyrite is often disseminated through the gabbros and winor

pyrrhotite i8 present also. Ao

In the stream flowing south from Dog Pond, gabbro
3 . N

fofmé a continuous outcrop. The gabbro has‘varioupfdegregir—
of deformation through its i;pgthh bdtff§;generally fre@h,
consisting of 80X subhedral plagioclase (pp to 1.5x3 mms,f
and lesser 'perthite, with ’.é- hyﬁ;diom;tphic—granular
. texture. fhtergranular t§ the >p1agioc1asé are chlorite
laths (after mafics) and light bfown‘biotit;;

.

Gabbro occurs im a small stream floving }hto the
Gulch. This gabbro contains single. phquacry;ts and
glomeroporphyritic masses of -piagioclase in .a shearéd
grou;dmassrreplaced by chlorite and epldote. There is glso
biotite and pyrite in the groundmass.

These latter two . gabbroic 'bodies occecur uitﬁin the
contact region between the Port aux Basques Gneiss and the
Windsor Poinf Group, but éontact ané'age rélations of the
gabbros with theaé units are indéterninate. They are
somevhat unusual, almost lamp;bphyric, due to the présence
of' ﬁrimary biotite and absence of hornblende, and are thus’
distinct from the gabbro south of the Windowglass -Hill

Granite.




.2.8 The Windsor Point Group (Map unit 7)

The’grbup is divisible into sevén mappable wunits of
“which the dominant wunit, a chlorite/sericite schist,
contains numerous small interbeds of other lithologies. A
basal i;nllbtiie unit unconformably overlies the tonalitic
Cape Ray Granite, and feeder dykes: intrude the tonalite.
_Tﬁis‘ ignimbrite passes progressively: upwards through a
volcaniclastic conglomerate/sandsfcne into _the main
chlofite/sericite schist wunit which 18 4in tectonised

contact with the Port aux Basques Cdmpléx.

2.8.1 The Little Barachois Formation (Map units Ja, b

and ¢)

The Little Barachols Fo}mation is an informal name for
~those lower portipns of the Windsor Point Group comprising
ignimbrite/rhyolité'(unl; 7a), voicaniclastic congiometéte
(unit 7b), and intermixed conglonergte and a{ndstoneh(unit
-7e). All three extensively intercalated mémbers are
genetically linkéd and theygbccur along thé northwestqrn
fringe of the Windsor Point Groué throughout the Cape Ray
Fault Zome, 1in thin (<600 m wide) discontinuous bands
between the ' ton&litié Cape‘ R;y Granite - and - the
chlorite/sericite schist subuni£ of the Hindsﬁr. Point
. droup. The basé_of the Little Barachois Formation in all
exposures comprises ; c;mbination ‘of ignimbrite .and »

rhyolite réck types.
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'~ "Along the, northeast shore "of Little Barachols, the

N .

ignimbrite’ i‘angea from ' a dark (purple‘ to reddish, massive
rock with minute (<3x3 m), éq‘daqt feld's’par- and quartz
graina, 1in an aphanitic' matrix cut i)y Jasperoid veins.’

Lithic ignimbritic 'cla,sts' (Plate 2~2E) are locally visible,

ind‘icatiﬁng the/‘pyrocl‘astic nature of the ro_ck. 'Gen’era'ily,

v
2

however, due to 'é't*rong welding, the rock does mnot contain

visible fismme or pumice.

"ﬁl‘owa"tda the SO,l..ltheaBt:, the outcrop prrogressively
ch‘a,nges : fr\om mas;sivel j'.gnimbr“ite‘ to 1ignimbrite with
-se;icitized vplca.njic clasts (up to‘ 0.3 n 1n4 ‘diameter), and
fina‘ily to a- sé'dimentary sequence con'“sisting of interbedded
'uiud’stones. ‘("metatuffs)‘, sandstones and conglomerates.
. Clasts | in  the* cbnglomergtes rare of aphanitic ' felsic
;v.olcénics'(i_e. - the underlyir;g 1gn1mb,rité), and some of the
éoﬁglomérates Appear to 4be laharie, with felsic:voilcénic
"clasts (up to 0.5 m 1in diameter) in a muddy matrix.

In its wmost ext.teme fdrm, alteration of .volcanj.c
clasts within "the conglome;;tes >yields clasts tha.t ;re
tdc:ally‘ replaced by seri'cite; with éourmaline needles. This
style and degree of altetafion ié very reminiscent of tt;at

.

seen .in eruptive volcanic‘ piles (_f. Williams and
McBirney, 1979)'wherein hot boron-rich volcanlic gases rise
through the pile selectively altering portions.

To the NE, the next outcrop of ignimbrite occurs as a°-

. small, finlier on either end of Dilly’s Pond, where the roeck




PLATE 2-2 A) Megacrystic Cape Ray Granite. The megacrysts are

euhedral microcline crystals,

B) Crystal layering iﬁ megacrystic Cape Ray Granite.
Hegacrys;é and biotite are concentrated in the
melanocratic 1layers, and plagioclase and quartz are

concentraﬁed in the leucocratic layers.
C) Biotite schlieren -and clots in the Red Rocks Granite.

D) Mylonite albnglthe contact between the Red Rocks and
tonalitic Cape Ray Granites.

.

E) Ignimbritic rhyolite at the base of the Windsor Point
" Group (Little Barachols Formation). Note the ignimbritic

clast by the lens cover.

F) Autobrecclated rhyolite of the Little Baracholis
Formation. " The" autobreccia consists of aphanitic

rhyolite set 1in an aphanitic, magnetite-bearing matrix of

rhyolite. Note hand lens scale to right.

N ’
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looks 11(& an autobrecciated rhyolite. . It consists of
flesh-coloured aphanitic material hosting reddish to flesh
coloured fragments of aphanitic rhyolite/ignimbrite (Plate
2-2F). Both matrix and clasts have small (7 1l om in
diameter) euhedral quartz phenocrysts and rare, minute { 1
mm) pyrite cubes.

In theﬁwestern-most stream flowing into Dog Pond, the
contacg with the uﬁderlying tonalite is visible. At the

contact, the tonalite contains large (up’ to 1 c¢cm 1in

diameter) round quartz patches in a sericitized groundmass

of chlorite/blotite. The. aphanitic and sllicified
ignimbrite/rhyolite contains gscreens and - xenoliths of
tonalite near the contact. Approximately 50 m from the

contact, the 7rock 1is massive with 1 mm in diameter quartz
and fe}dspar @;ystals set 1in a pink aphanitic groundmass.
The claat;suppofted volcanicl&stic conglomeraﬁee (unit-
7b) extend. fof a distance of about, 10 km from near the
mouth of ;hé LittlgrBaréchois Brook to the Grand Bay River,
- but are Eqver ‘wider than 200 m. The vast majority of
clasts are rea, pu}ple and black ignimbritic and rhyolitic
‘Valcaﬁics, deri;éd from the underlying 1gh1mﬂr1te/:hyolité, 
with minor mudst§ne (é}ate'2-3A). The clasts are géne}allx
flattened and stretched, There are rare clasts that
resemble both tonalitic Cape Ray Granite (Plate 2-3B) and
Red Rocks Grdnite. The matrices generally range from black

mud to medium/coarse-grained sand

4

but in places. the
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conglomerates resemble rhjolitic' autobreccias. Abundant

disseminated magnetite grains‘(i 1-2 mm in dlameter) occur
in both patrices and clagts. The conglomerate grades into
black mudstones and siltstones, with occasional felsic

volcanlc clasts, to the southeast.

v

The mixed volcaniclastic sandstone and conglomerate

unit (map unit 7é)goccurs in a narfbv 7 km long band from

the northern edge of Long Pond and as a small outcrop just

above the 1Isle aux Morts Brook along strike from the main

outcrop. The Trock type ranges from mudst one to

coarse—grained sandstone .containing felsic volcanic grainms.

Generally all lithblogies are schiﬁtose and often ‘are so
deformed that «clasts are barely distinguishable from
sericitized matrices. Rare beds of purple.
rhyolite/ignimbrite, from 1 to 3 m thick, are scattered
through the sediments. The ﬁassive nature of these
interbeds contrasts with the schistosity of the,sédimentsﬁ
In one location, mnorth of the Windowglass: Hill
Granite, a /Ceiict sedlmentary sequence is visible in this
unit. A b m‘thick conglomerate bed 1is confdrmablf overlain
by a 12 m thick bed of sandy, lithic felsic tuff. This
tuff 18 in turn overlain by a 0.6 m thicki schistose, basal
po?tion to -an ignimbrite - that is itself 6 m thick. The
schis;ose basal layer‘ probably represents the chilled

margin at the bottom of a pyroclastic eruptive sequence.

The Little Barach6ileofmation-1s an example of = what
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Self . (1982) defined as a pyroclastic flow (vs. a

pyroclastic surge or fall deposit). According to Self

(p-23), these deposits are produced by "lateral novepent of
pyroclastic material as a gravity-controlled, hot, high
concentration gas/solid disberaion"; A typlcal feature of
these deposits is small-scale fumarolic activity (Self;
1982). The distinctive sgricitized tourmaline-bearing
patches in the 1ignimbrites, near Little Barachoils, are.

probable examples of this type of hydrothermal activity

(ie. fumarolic).

.2.8.2 Chlorite/Sericite Schist (Map unit 7d4)

N

The Main Shear showings occur w#thin this wunit which
forms the bulk of the WMindsor Point Group, accounting‘fqr >
652 of the group.” The dominant lithology 1s 1intermixed
chlorite and. sericite schist, but distinctive (though not
differentiable at this scale of mapping) interbeds abound
through this unit. fo describe the schist unit in detail,
reference must. madé to each_ digstinctive subunit or
interbed withian 1{t.

The contact between the Little Barachois Formationvand
these bchistquiid gradational and may be more a case of
lateral facles cha:;es' than a direct superpositional
feature. The contact wit¥ the Port aux Basqges Gnelss 1is

3
conpiex as discussed above.




2.8.2.1 Chlgorite Schist

-

This rock type 1s predominantly a fine-gfained (grkih
size 'l mm in diametet); granular metatuffaceous sediment,
but Interbeds can rangeufrom phyilite through hetasahdstong
to metaconglomerate. Scatﬁéred,thtough interlayers.of all
grain sizes (excluding the»conglomér;tes) are rare clasts
" of felsic .volcanic rocks. Schiqtosity 1s variably
developed, such that t rock ranges from a wmore or less
. massive - greensfone with Qriginal'.sedimentary téxtures
visible, to an intensel ttened Qchist, but 1in general
the .schistose nat becomes‘mote ptonounced:towards the
Port aux Basques éomplex. 7

i Chl;rite séhists are gradational with both sericitic
an graphitic ‘schist inteflayers, and often the chlotité
: i
schist cont#ins thin interlaminae of &edither graghite or
yell;wish, magssive sericite. Epidote layers, ?ugen, and
1 o

grains are also common in the chlorite schists and- there

are occasional pyritiferous layers {up to 10 cm thick).

2.8.2.2 Sericite Schist

.

Ve

These schists are eﬁfensively interlayered with

chlorite and graphite schists. In field aspects these

schists resemble the chlorite schists except ﬁrnln sizes

range from medium sand (£ 2 om in diametér)‘tb sphanitic,
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| - and euhedral equant feldspar and quartz grains are common.
i o g ‘'The sericite schists, which range from a massive aphanitic
siliceous rock to a granula‘r), sandy rock wvith sericite

L]

. . ‘interlaminae, 'g"rade into  layers, or even subunits, of

definite 1gnimbr1te/rhyolite. In contrast, the sericite schists
developed as a retrogressive feature 1in the Port aux

Bagsques Gneiss is a‘ dense grey-black rock 'with scattered

4

s quartzitic eyes.:

.
-

' . 2.8:.2.3 Limestone Interbeds
o : ' -
[ B .
. Carbonate interbeds are quite common throughout the
chlortitic schists? In their most -common form- these
. - 4dnterbeds ar‘e laminated rocks with thin browh to white
carbonate and greenm _ chlorite schist or phyllite
i , intéi‘layers, that are usually 3-;5 mm thick.

. . [

There are:al/sO'diacinctive interbeds of iinestones-,
. i V ranging from 2-3 cm (i’late 2-3C) to 20 cm 'tt:ick within the

chlorite .sbchis'te. "1In general these limestones are somewhat

silicified " and .'sttongly infolded vitvh:l.n’ the chlorite

, schists. . S h . N

-

LY

. 2.8.2.4 Gabbro - ' . ' N
- ) - ‘ ‘
\ ° : ’ - . e . . . .

: Gabbroic interlayers occur {rregularly through the

schist unit.. A small body of granular gabbro that cropé

K T —
- v A
. . -

coo - - ~ : ) | s




50

out at t:’h’e southeastern corner of Little Barachois contains
white plagio‘clase, green hornblvende and disseminated
pyrite, Qith grain sizes on" the order of 2-4 pm in
diamefer- This gabbro is massive and contact relations
with the surrounding Hind;'ér‘ Point Group are not visible.
.A11 other ioterbeds of gabbfo are 80 strongly
schistose and alt’gred to chlorite that they rreseuble,,their
‘enclosing chlorite schists exclept they cdntain reliect
subhedral | hornblende and/or plagioclase grain‘s
‘ (identification as a gabbroic rock often awvaits
pétrographic analyses). -
. : These gabbroic lnterlayefa. represent a titaniferous
(as shown by‘i their sphene contents) maflc‘ volcanic phase
within the Windsor Polnt'croup. In general they appear to

hive been some sort of dyke-like intrusions consanguinous

with the enclosing tuffaceous material.

2.8.2.5 Graphite Schist

The best exposures of these schists are on tﬁe'-eastern

. side of Littlle Barachois, 1in t‘he‘,:l;ittle Barachois Brlook,v
and 1in the small stream flowing out of tﬂe Windowglass H1ll
Granite into the' Islle aux Horté Bro«;k. The graphitig
schtlats that host the Main Shear showing do not crop ‘out,

but drilling has refealed that these and other griphitlc

. C schiét fnterbands are quite common through the entire
2




chlorite = schist horizon between the northeastern
Windovwglass Hill Granite extension and the Pbrt aux Basquesr
Gnelss (ie. ‘southeast of the Isle aux Morts Brook). It is
reasonhb_le to assume that graphite schist interbeds are
Ae"xtensive elsevhere through the schist member, but due to
t}geir easily eroded nature, may be present only in the

subsurface.

2.8.2.6 Chert (guartzite)

Chert bevds, though not common, are Dbest developed
within the‘chlorite schists at Jerret Point. Here they are
an a\;erage of 0.3 m thick, but they bulge up to 0.6 m wide
(Pllate 2-3D). They are an aphanitic silicious rock with

variegated colours of green, red and buff.

2.8.2.7 Ssandy Tuff/Ignimbrite

These small interbands within |the chlorite schists
contain quartz aud feldspar crystals|(average 2x4 mm) in an
.aphanitic groundmass, and are also best developed at Jerret

Point. Petrographically these 1nter:;bands congist of bedded

|

] feldspar grains in

plagioclase, quartz and alkali
cryptocrystalline quartz-rich grounémass. The crystals are
[

. | ' .
generally slightly broken indicating possible air fall or

-

transport degradatio& In general these interbands appear
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PLATE 2~3 A) Volcaniclastic conglomerate in the Little Barachois

Formation. In this clast-supported conglomerate, the

fragmenis are of the underlying felsic volcanics.

B) Tonalitic Cape Ray Granite clast - in the Little
Barachois Formation volcanic lastic <conglomerate. The
clast is to the right of the scale.

C) Isoclinally folded limestone interbed in  the Windsor

Pol ¥ Group schist unit.

-

D) Chert interbed in the Windsor Point Group schist unit.

E) Conglomerate unit at Hindsbr' Point. Clasts are mainly

of felsic volcanics.

F)'Graphlcxintergrow'ths of quartz and feldspar 1in the

Windowglass H1ll Granite. The ilsolated féldspar grains

are 1in opticall continuity. This secti‘on is - about 2 mm

across.







to represent small felsic tuffaceous layedrs..

2.8.3 Limestone (Hap unit 7e) -

The solitary outcrop of this member occurs uithin\ the

- . » . 4
chlorite/sericite schist  unit as & road cut on the

Trans~Canada Highway. The rock consists ofLZ.S—S-cm thick
.grey limestone layers with 0.5-1 cm thick querlnyers of
grey muas;one- The mudstone bands have abﬁudant' qﬁart:
velin tensié@ gashes (indicative of ductility contrasts with
. the mudstbne) containing-pyrite. This linestzne unit 1is
'actually a laége scale veraioﬁ of the laminated limey tuff
interbed§ that occur in the schist unit.
Examination of this lime&tone, and also of the various
limestone interbands within the achist unit, for conodonts,

by standard techniques.- (L.E. Fahr aeus, 1931, pers.

comm.), proved fruitless as no fossils were found.

0y

2.8.4 Felsic Tuff (Map unit 7f)

This uniﬁ occurs within ’thé schist unit (unit 7d)
betwveen Big Pond and Dog Pond. In fleld aspect, the rocks
of this cnit "are porphyritic with 71—4 om in . diameter
pheﬁocrysgs of quartz and feidspar in silicious aphqnitic
groundmasses. The colour of the ‘groundmasses rangés from

buff to pink. The rhyolite usually has a planar fabric

a RN
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defined by sericite-coated partings, and it grades into
sericite schist. This wunit 1s a relatively unmetamorphosed

felsic volcanic interbed within the Windsor Point Group. .

]
2.8.5 Conglomerate (Map unit 7g)

N
In contrast with the conglomerates {in the Little

Barachois Formation, this conglomerate is extremenly

deformed. It is least _deforied at- Wiandsor Point where
phyllices, Hithﬁisolated clasts, gtade into a conglomerate
containing stretched clasts in a mnuddy datri; (Plate 2-3E).

The clasts. are predominantly felsic volcanics (with

feldspar phenocrysts), granites, mudstones and epidosite

(?5. - lnland near the highéay, the conglomerate is so
deformed that relict clasts (epidote and felsic volcanic)
are visiblé ?onlf on plan surfaces. On surfaces
petpendiéular to the aéh#étoﬁity,'the*congldme;ate éohsistﬁ
of grey sericitic/chloritié interlayers with layers (3-5 om
thick) of pimk silicious aphanitic material (meta-clasts).

The sericite layers have a strong mica. sheen developed on

parting planes.

. .

Eplidotitic clasts .in the undef ormed conglomerate
consist of 60-702 épidote grains with intergranular quartsz
and magnetite (up to 52X). ' The protolithology of these

grains is problematical :because they could represent
.' N ™
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fragments of epidosité as occurs \;ithin the Pc;rt. aux
Ba_éques. Gneiss, buf: there s no garnet pr.esent,. or tht;.y
m\ight rgbresent Qilicified xegoliths ‘of Long Range
Mafic'/Ultranafic Complex material as occur within the Capé
Ray Granite, or they coul;l be clasts. of tﬁbe .e'ncloui;ig

chlorite schist.

2.8.6 Feldspar Porphyry Dykeus (Map unit 8) |
Th?se dykes . intrude .the Red Rocks and"_Ct_lpe Ray
Grani.tes along t‘_he‘ coagt at the western edge of 'thé map
"area (near Red Rocks Point) and are up to 5 m  wide. They
contain euhedral pheno'crysts of plagiolclase,. quartzAa:nd
‘ a<1kalli feldspar in an aphanitic buff groundmass. One 1.5 m
wide dyke has a 0.5 m wide sgchistose mafic border,
indi‘cating a bimodality to the 1ntrusi\-re suite. |
' 'l‘ih'e similiar settings ‘and petrologies of: these dykes
when compared to the basal igﬂimﬁrltes -of tl'.:erwindsor'l’qint
Group tend to suggest that the dykes re-preéen;: feeder dykea'

.

of the acid volcanism. Geochemical and geochronological

evidence (describded below) support this correlation.

2.8.7 Suinary &f_:the Hindsor"Point Group

The Windsor point Group is fundamentally -a ‘\!_olcaﬁjic"

seque.nce with associated sediments. Accordingf to.Hillilalc




and McBirney (1979) the prgs:nce of rhyolitic feeder dykes,
.strong -velding in ignimbrité;; and hydrothermal aiteratifn
("fumarolic pipes™), are indicative Vof ‘the central to
proximalx‘fécies of a wvolcanic centre, while reworked -
volc;hic material ahd interlayered sedlméntary horizons-are
t?pica] of more distal facies. Rathef than répresentbng’a
.suberpositional«séﬁugncé (ig. vertical geochtonological
variafions); the various members of the Windsor Point'Group

exhibit those lateral facies changes typical of explosively

eruptive volcanic centres (55, lwilliams and HcBiiney,
1979).

| §
*.  The demonstrably intrusive contact with the Cape Ray

Granite, 'screeans of tonalitic inclusions, plus the presence -
k] -

of ignimbritic/rhyolitic fragments 9n the rest of ' the

~

Little Barachois Formation (and the Windsor Point "Group)

. - .
indicate the ignimbrite member was the 1locus for Windsor

—

Point Group volcanism (ie. the s8source). The thin,:

"attenuated,.elongate ocutcrop pat;grn _%f . the 1gniibf1te,
shows  that  the \volcanién occurred as @& fissure-type
eruption, rather thathH{ ’clagsicql’ cone-type.

Thg igqinﬂrite/rhyollté member exhibits no eviéeuce]of

marine or lacustrine re—working; and .apbears to be a

. subaerial deposit.. Siliiarly the conglometﬁte/autobreccia

member of - the Little Barachois Formation, apparenciy

reflects ' syh-erup:ional re-working of - the

fignimbrite/rhyolite as 1is tipically found 1in Zruptive




terranes ( eg. Self, 1982; LalJole, _}980; Williams and
McBirney, 1979). . \\\-_

Fragments of the Cape Ray and Red Rocks Granites
within th% conglonerat;s of ih; Little Barachois Formation
(and possibly elsewhere in the Windsor Point Group),
indicate that the granitic terrane to the northwest was
topographically eievated relative to the Windsor Point
Group during 1its deposftion, The lack of definiéive clasts
of the Port aux-Basques Conplex.yithin the Windsor Point
Group suggests that the two units were topographically

'equivalent such that all the clastic input was derived
solély from the northwest (ie. -the volcéﬁic locus).

As shown by their transitional relations, the sericite

schists 'appear to be altered felsic tuffs. The chlorite

r

L3 schists on the otlker hand, contain greateg/f‘;unts of mafic
components (eg-. plagioclase) and therefore are metabasic

tuffs. These wafic tuffs lmply a bimodal nature to the
Windsor Point group volcanism. The supposed northeastern
equivalent to the Windsor Point Group, ihe'Billiatds Brook
Group (Chorlton, 1980b), contains mafic lava flows.

The relative freshness of lithiciand crystal fragments

. in the Windsor Point Group schists is indicative of a low

energy depositional environment that was near the-source of

. ) the volcanic detritus. The extensive limestone interbeds
are characteristic of shallow water environments and their

interlaminax textures with tuffaceous materiasl showé the.

<
.
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cyclic nature of the volcanism and sedimentation. The
graphitic schigts were derived from organic-riéh muds, that
were probably dePosited in a lagoonal-type sulbhur-rich
environment. The reduced nature of the depositional area
{s further substantiated by the presence of magnetite a;d
absence of hematite.

In sunmnty,‘the sedimentary portions of the Windsor

Point Group were deposited under shallow water, low energy

conditions in a restricted basin (le. thin Qnd linear).

The 'northwestern edge of the basin was topographically
elevated. The ptbiimal {or basal) felsic volcanic portions

were deposited, at least 1{in part, under subaerial

conditions.

2.9 The Hindow;iass Hill Granite (map unit 9)

)

-

This granite occués-in the northeastern edge of the
map area. The gran}ge has an elongate elliptical form,
approximately 2.7x0.6 km, on the western side of the Isle
aux Morts Brook, and a thin, attengated outcrop, less than
100 m ﬁi;e and 3.4 km long, on the eastern side of the

brook. In the Wain “{1e. western) outcrop, the' granite
. - s

rdpges from a ddninantly pink, aphanitié,‘siricious rock to

,oné that Iooks somewhat rhyolitic with minute (£ 1-2 ma in

'dianeverS'quartz and/or alkali feldspar phenocrysts ino a

pink aphnﬁitic groundmass with less than 1-2 X biotite.
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Disseminated pyritqﬂAig concentrated in Spgéifié zones,
especially .as diffuse haloes surrounding sulphide-bearing
quartz ‘veins where the granite often . has a  rusty
’limonite-v;athering " surface. Hagnétite octahedra‘account
for less than 2 I of the rock-b

The granite 18 so strongly joihted in one direction,
that it 'is bften broken into thin (1-2 cm to 5-;0 cm thick)

sheets that resemble “panes of windowglass”. There is also

a set of quartz veins which pinch and svell, from 3-4 mm to

3-5 m in width, over their lengths, that constitutes the

Windowglass Hill Granite Showing.

"Along its southern contact, dykes of the granite
intrude gabbroic rocks, but the actual contact between
granite and gabbro is sheared and faulted, and, nearest the
contact, there 1is some tectonic breccia c&mposed of
granitic fragneﬁts ;n'a silicious matrix. The  northern
conpacé is similarlf sheared and fauited, such that tﬁe
granite 1; mylonitized and consists of pink granitic augen
set In massive aphanitic black éhlorite/sericite matrix.
In the Isle aux Morte B;ook, the granite has a strong
linear fabric at 1ts contact with mylonitized chlorite
schist. In drill hole PB133 the granite grades outwards,
to the south, into a pyritiferous diorite.

Granite in the northeastern extension crops out {n
only the H and I Brooks, and the outcrop pattern as mapped

(see Map 1 - in pocket) is outlined from drill core and

b
e

A
!




trench ;interﬁectiohs. The granite 1in this area is very
heavily hyionitized with strbng linear fabrics, 1s altered
to a 1light buff colour and has silky sericite partings.
Gafeng—bearing quartz Vveins are quite abundant in the
granite hefe, andb constitute'the H and I Brook Shoéwings.
These velins areAapparently‘post-deformationnl and reflect
dgférmation-induced remobilization.

. In undeformed portions of the granite, the dominant
texture is éraﬁhic intergiowtﬁs of. albitized feldspar
_phenocrysts (up"to 4 mm in length) and quartz (Plate 2-3F).
Uainé Streckeisen”s (1956) classification scheme, the
Hindovgiassiﬂill Granite 1s an alaskite ‘gor mafic—poor
alkall feldspar granite).

Barker (1970) called graphic 1intergrowths, such as
those 1in this granite.'granophyric textures, and defined
them as epizonal (13.' uppef crustal) phenomena. Aﬁcording
to Barker, such textures indicate rapid simultaneousvgrowth
of ﬁuartz and feldspaf. The rapid crystallization of the
" silicate-phases probably causes the evolution of .anm aqueous.
phase which produces the- typ;tal deu;eric alteration
presentVIn granitoids with these textures. The Windowglass
Hill Granite, with 1its s8ericite dustings and ;1b1tized
féldspars, appears to have undergone bome deuteric
alteration. This is borme out in tﬁe geochemical studies
below which 1n&icate that a deuteric sodic metasomatism

altered the granite. -
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In 1its most mylonitized portions, the granite consists-

of fine-grained ;ecrystaliized quartz and feldsphf, on the

order of 0.01-0.03 mm in diameter (Plate 2-4A), with.
occasional porphyroclasts of quartz and alkali feldspar, -
and strong seficltic overgtowths: There 1is éctually a'
continuum between thg most and> least deformed graqike
‘samples as nEarly»all the samples showl some evidence of
def&rmation—induced‘ recqystallization. Relict graphic
textures are presént in all sahples, except the most
completely deformed, and ‘tgey constitute an identifying
characteristic for the granite.

Brown (1976b) mapped this granite as Port aux Basques

Granite.

2.10 Mylonite (Map unit 10)

There are three significant mylonite zones within the:
map area. The smallest occurs along the southern contact
between the Red Rocks and Cape‘Ray Graniteé, near Redeocks.
Point. The other two zones are much larger and 3§cu} neir.
Windsor ?oint and inland, within the Windsor Point; Group,
and 1in the ;gle aux Morts Brook aléng the contact betwveen
the Cipe Ray Granite and the Windsor Point Group.

Before describing these wmylonites in detail, some

¢ .

consideration has to be given as to what a mylonite

‘actually is, how it formed, and how it differs from other
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rock types, or its protoliths. The term mylonite was

defined first by ‘Lapworth (1885). He described "mechanical
metamorphism” iﬁ"gneisses that were cut by a thrust fa;xlt.
As a result of this “metamorphism”, the gneisses were
"crushed, dragged, and lground out into a f.inely-lam'imyated.‘
schist (Mylonite, Gr., mylon, a mill) com.posed of shattered
fragments of the original crystals of rock set in .a cement
of secondary quartz, the lamination being defined by minute
inosculating lines ' (fluxion 11n’es) of kaolin or chlorit‘ic
material and.secondary mica”™ (ibid., p. 559). .

Mylonites were thus defined as cataclastic roc‘ks
de'rived' by ffacture and breakage of a parental rock (ie.
brittle processes). This classical interpretation  of
my lonite and mylonite fo.rmation persisted in geoloéica'i
literature until, and probably reached .its zéni}:h with,
Higgins (197(1). -Higgins (1971) developed a claasification
scheme for cataclastic roéks ‘based on grain size and/o.r
proportion of porphytoclast»s (a reﬁmant coarse-grained
ctf\stal or aggregate, also called phenoclasts (eg. Berthe”
et al., 1979)). Higgins also stated that catacia'his was
most important in formation :ofi hyloniées , and
neomineralization (tecrystallization) was of secondary.
importance. 2 : '_ .

Bell and Etheridge g197é) disagreed  with ‘ih_ese
hypotheses and sho‘wed that mylonites formed as a result of

‘ductile deformation in which’ there 18- stromg to extreme
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grain sizebteduci'ibn'due to'rec'rys_tallization. Accordingly
they redefined mylonite. as a "‘foliated rock, commonly
1§neated and containing megacrysts, Hhiéh occuts 1in narrow,
pignar zZones of 1nte'nse deformation., It.lis often finer

grained than the surrounding tocké, Tnto which 1t grades”

-

(I976), Bell (1978), Berthe” et al. (1979) and Vauchez

g

(1980),have subsequently substantiated that mylonites are

et i 0y

< As described above, most of the rock types in the map
area have wundergone at least minor recrys allization and

. . [
subgrain development. Some wunits, for 1 example the
»northeastern ‘extension of the Hindowglass. H1l1l Granite,

have undergone such intense recryatallization that they are

totally - recrystallized 4into finer grains with no remnants -.

of the protolitil. Therefore, based on Béll and Etheridge s
(1953) definition, most rock types exhibit some e;videnée' of
mylonitization. o ' ..

The myioni'tes described below and n;apped as separéte
units were -‘differentiated from surrounding ‘rocks on the
b‘as_is of aphanitic (with occ‘asional ) porphyroclasts)
textures, due to  1intense recrystallization, that wmade

normal petrological classification impoesible.

(ibid., p-347). Numerous authors, for example White

derived from ductile déforﬁation-ilnduced recrystallization.
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2.10.1 Mylonite at Windsor Point

-

“~.—~—~._The conglomerate member (Map unit 7g) of the Windsor

Point Group becomes progressively deformed towards its
southeastern margin. Fragments in the conglomerate become
progressively flattened and twist‘ed (Plate 2-4B) until they
are so extenuated they resemble tongues. The conglome’rate
ther-n passes into pink to buff mylonite.

Brown _(1973, 1975 and 1977) described.thié mylon:lt.é as
the thin southwestern extension of a-nucl:n 1arge}' myloniteé -
zone that s-eperates the- Cape‘ Ray Granite ‘and Port ‘aux

Basques Complex. He also described a thin rhyolite unit'

- overlying the conglomerate at Windsor Point, which grades

into the mylonite, just before the mylohit:@ giades, out into

Port aux Basques Gneliss.

This mylonite is a banded, apfianitic, siliceous rock.

The colour ranges fron pink' to . buff _vith some green
chl‘oritfic . interlayers. Occasional minute fe_ldspar
'.porphyrocla;ts are present, .avs .‘are thin (2-4 am t'h-ick), A
buff sericite 1nterlaminaé. Quartz veins are comm.on but
are usually boudinaged in.the same general plamar sense as
the myl‘onite fabric. Some interband.s are pyrite-rich and
in’ the mylonite outcrop ovni the_ Trans~Canada Highway,
minute, < 1 mm, galena grains are disseminatéd.

Overall the l;yllonite resembles deformed rhyolite -or
{cid “tuff in mineralogy and texture, and indeed on its
séu’theasterh margin the mylonite grades® 1into meta-felsic

tuffs. Higgins (1971) noted that acidic rocks more readily
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deformed into mylonites than baaié rocks,- because quartz
~readilf: recrystallizes, while feldspaté alter. Thus 1t

would be reasonable to define the protoliths of the

mylonite as Windsor Point Groub felsic tuff/rhyolite.

2.10.2 Mylonite in the Isle aux Morts Brook

This mylonite 1s a banded, aphanitic siliéious rock in
which the interbands range from massive monochromatic bands
to 1-5 cm wide bands. Colour in the various bands ranges

from Pink to black. North of the Windowglass Hill Granite,

* the mylonite gradeg into a sandstone/conglomerate and/or

ch}grice‘ schist of the - Windsor 2o;nt Group aiong its
norfheastefh edge, anud 1nt; llithic breccia along Aes
southeastern margin.

N;rthvést of the Isle qui Morts Brook, bands jof
mylonite, up to 3 m thick, are -interlayered with schist?ge
Cape Ray Granite tomalite. Inroutcrop along the banks o}
the 1Isle aux Morts ﬁrook; the mylonite consists of ;ypical
pink to buff, aphanitic banés, and black aphanitic
interbeds which contain large (up to 2x3 éh) pink augen

~

(Plate 2-4C), which in hand spedimen can be identified as granular

thartz—feldsédr intergrowths. There, are also  numerous

dykes  of StrawBerfy-G;anite cutting the mylonite here.

The augen mylonites contain two types of groundmass.
- ~

One type consists of fine—g;aingd ( 0.03 mm in diameter)
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PLATE 2-4 A) ﬁylonitized Windowglass Hill Granite. Note the ’bands
of finer recrystalli@ed grains curting across. the larger

feldspar grain. Thiw section 1is about 0.5 mm écross,

. ~
v - -
¢

B) Twisted and folded clast. 1n the second conglomérate of
the ' Windsor Point éroup. TheAprqtolifh'of this clast is
indeterminate. \ : .

C) Augen mylonite from the Isle aux Morts Brook. The

lérge quartz and feldspar. augen indicate this mylonite

was derived from the Cape Ray Granite.

b) Quartz porphyroclast (augen) in mylonitic groundmass ; .
of rectystallized qﬁartz and feldspar. "ﬁote development
of subgrains'in central portions of the porphyroclast ané
~also recrystallized grains along the margins. This

section 1s about 2 mm across. . , 4

E) Porphyritic Strawberry Granite. The phenocrysts are’

.perthitic microcline.
\. T A '
F) Or\bjicular gas breccia in the Strawberry Granite. Note

the arolitic cavities.

ot -

G) Contact between the Isle aux Morts Brook Granite

T

(light) and thé Port aux Basques Gneiss (dark). The

granite 1is int;uded'alpng, and melts oht, layers in the.

gneiss. . B
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;ecryatallizcd quartz and feldspar with sericite and

maghetite. The second type, vhich has a graim size of O.QS'
mm in aiam?ter, V is polygonal regrystaliized
quaftzo-feldspathig natefial, ard contains‘the ﬁugen. The
laréer augeﬁ‘ are ;orphyroé}asts of korthoc1ase anﬁ/or
aicroéline - (+ plagloclase) (Fl;te ZLAD)L There are also
smgller porphyroclﬁéts (uélto'S mm in diape;er) of Auartz
thaf are stréngly deformed into subgrains. There are pressure shadovs
élong the énds of the‘porphyroélasts.

In geheral the mylonites appear to be tgé' same as

those on the cm;st, and they similarly grade into the

Windsor Point Group meta-volcanic sedimentary rocks. It is

therefore ressonable. to assume that the protolith of these

mylonites was the-windsqr Point Group also.. "The augen
mylonites, on the other hand, are unique to the area where

the Windsor Point Group is Iin close proximity to the . Cape

"Ray Granite. This granite 1s noticeably more schistose and
{ S

deformed as the contact tf/dapproached. and the- augen

themselves are remnants of 'a former coarse~grained
¥ . R [}

(probaﬁly granular) texture, unlike amny visible in ‘the

Windsor Point Group. These facts indicate the protolith of

-

the augen mlenites was the Cape Ray Granite.
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2.10.3 Mylonite at -the Red Rocks /Cape Ray Granite

Contact
! s

Thiqrnylpnitc has a small areal extent near ;ﬁe Red
Rocks Pbint, but 1sg iupdrt;nt for relative géocytonological
differentiation betveen times . of iﬁtrhsion for the two
gr{nitoids,ldnd;3t1-e of defo;-ation. The'nylonlée-isiq
layér;d rock éoasisting of  buff, qphaniric, "8ilicious
layers, white quartz layers, passive green chloritic
layers, and b&udinaged/nauened aplite ;dykga'. (PlatéIZ-ZD‘).
The protolith of this nylonite‘couid be ged Rocks Granite
'Eﬁ this gtanife gra&es into the aylonite bﬁt :ﬁl' presence.
of snéh large anounfq of‘ch;oritic material indicafgs the
protolith contgined_a large mafic component. The Cape Ray
Granite 1s the Pnly oneée of the two that contains a

significant mafic content (ie. “the xenoliths ).,

7

- . -

2.11 Sttiwberry and Isle aux Morts Brook Granites, and Aplites (Map

PR

h

o

units lla,b,c and 12)

N

.
The Sttavberry'and Isle aux Morts Brook GCranites "are

clagsified togethét'as they are lithologically similar and

are both post-tectonic granites (le. ivithout the  ﬁlanat

’ 3 .
fabrics as develgped 1n other units in the fault zone).

They intrude opposite "sides of the fault zone and are.never
seen logethet, though, as shown below, theirate temporally

. !

equivalént.

Aplite dykes (Map umnit 12) are found ihrb;ghout the

v

map area in most lithologic unita. Their descriptions are
t




included with those of the. post—tectonic granmitoids, as
aplite  phases are sigonificant components of these
. granitoids. Tnis is not to suggest that 511. thes aniites
are phases of these later granitoids but that the aplites

represent final phases of each of the granite systems.

v2.li.1 Strawbérry Granite (Map unit 1la)

a -

Outcrop of this granite extends from 3 km southvest of

Little parachois Pond to the northeasternfedge of the map
aree, agd as such runs along almost the entire northwestern
edge of the' area. ,'The grapcite 1s a typically . red
(hematitg— ‘ steined feldsners), coarse—grained (crystals
np to 2 ca {in 1engtg$ to porph}ritic intergrowth of
potasslum feldspar, plagioclase; quartz and biotite (Plate
2-4E). Pyrite 18 1irregularly disseminated and there 1s

Ie

rare disseminated mof}bdenite.r : . é

\gontacta with the Long Range Hafic/Ultra-afic' Complex
Ea -

‘are _quite sharp, and- near Caribou Pond are sheared " The

’ . .

Long Range metagabbroslnear the contact often are cut by
‘dykes‘ of. Strawberry -Granite and/or aplite and at the
northenstern'edge 6f the map area, there 18 "a " large

soiitar} xenolith> of Long Range 'Hafic/Ultrsmafic
meta-gabbro within the granite. .

o ~

The tonalitic Cape: Ray Granite 18 intruded by dykes of

Strawberry Granite near their contacts, but in other places-.

L
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"the contact is somewhat nebulous and there appears to have

been some aséililation of the tonaliae; Thesé assimilated

)

phases are tonslite with visible potaséluu feldépar, or arev

a lighter-coloured versioﬁ of the Straubérry Granite (due
.fbﬁdoié plagiocla;e than normal). ;) e .-

The Stf;wberfy Graﬁlte is not seen in contact with the
Windsor Point Group, Sut aplite .and pegmatite dykea of
probable Strawberry Granite affinity iAtrude the nyl&nigeé
within the Isle aux ﬁorts'Brook. Along the northern édgé

Qf the Gulch, thé Strawberry Granite bec;ués brecciated
wiéh silicified granite fragments ce;epte§ Sy quart;‘and
1cha1cedon; (see describtiond of lichic bxeccia be17¢3.
However 1in the Iale aux Morts Bfook;’just to the north of
the gﬁlch; the granite exhibits orbicular ‘textures (Plate
2~4F) . in which rounded, fresh .granite' fragments are
cemented by'vuggy quartz. The p;eeence of ‘'minor flu;riie‘
as cemeﬁc and ftacthre-fillidgs ‘'within the orbicular
3ran1te,tind1cate that {t isra gas brecci#’(is- indicative

of the high-level natufe .of this granite). ‘

A pegmafite.dyke in the Isle aux Morts Brodk,has _very
large. miérocline cfystals (up to 16 cm) with quartz prisms
(‘ 40x5 @m) that are arranged 1in ’he}r1n§4bpne;f tipe
Antergrovths. Batke; (1971) suggests that such peématltic
textureﬁ,v which RE{ terngd graphic granite, represent .
simultanedus crystallizatidn of q;artz'and alkali‘feldsp$r

from a vapour phase or fluid. - This 1is consistant with the

o
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.V‘ ’ " - ’ . - “ i
dyke being a late stage offshoot_of thé;Sbravbefty Granite.

0né aplitic dyke 1in isle .aux, Morts, Brook  has

N

phenocrysts of plagioc;alé and nicrpclinecgnd‘also,contiiﬁs ,

euhed}al garnets up to 3 mn 1n! diapefe;). Thisgaqmt, for ;

which microprobe analysesarg ‘given in Table II (and 'me.thods a-ref"
, - . .

given in Apyendix Ij ia.speéaartine—rich. According to the

data of Mgller-and Sfoﬁdatd (1981), such.céépdsitions are v

tybical of garnets in periiuminous g&anites; Using the

expefimental, pressure-dgpéndant _curve “derived bf Green

(19775,for Ca0 contents in granitic ieth, the gzrnet . in . .

sample ~ 79-162 crystdllized at near surface éoqditiqns (a

not uneipected result dince? the ’graﬁite~ tn all othef

- features is epizonal). - : . X

Brbwn’(1977j defined most of this gramite as the . o

‘quartz monzonite phase of his Cape Ray Granite (ie. the

quartz wmonzonite - was - older _.than the . Long' Range
Mafic/Ultramafic Complex). ‘ ' .

2:11.2 Isie aux Morts Brook Granite (Map unit llb) and

Breccia (Map unit.lle)

This granitoid intrudes the Port aux Basques GneLss;

¢ k . s

and the Windsor, K Point Group south of the Windowglass Hill, -

°

: asvafcircular plug approximately 5 - km in diameter. It -
sttongiy resembles the Strawberry Granite, in that it is a

coarse-grained to porphyritic'granite with red ‘feldspars,

Y




“ISBLE IL_GARNET COMPOSITION IN THE STRAWBERRY GRANITE - - - o )
r N ' - » ‘- B - . .
"SAMPLE' 79-162 7 -—> ~ e
ANALYSIS Mg Ar" st ca ‘. wmm. Fe - Total
1 (wt @) 0.25 20,67 35.88°  .0.71 24,67 17.05 . 99,23 .
(at. prop.)™. . 0.029 2,021 - 2.975 0.061 1.733 ~ 1.183  8.001.
2 (wt %) ©0.36 2091 36,71 0.82 23.91 ' 18.06. . 100.77
(At. prop.) . o0.043 .2.008 2.990 0,071 " 1,649 1.229  ?72.990
. N - . N _f\/ ’ N .."
.3 (wt %) 0.27  21.04 37.10 - 0.64 24.79  16.87 " 100.71
* ¢ _(at. prop.) 0.031 2.014 3.012 0.55 1,704 1,144 7.958. .
*At. prop. =v_'a’tc‘>mic. pfdportion\ :
N :
;' '
4 3
- ‘ _>
. X /k -‘ -
4 ‘ /-_-— -t
E Y / L4




:vithin the

‘are often developed within the schists.

" . o~
~

“quartz and biotite (up to SAZ)f A subtle zoning . 1is quible

in larger alkalil feldspar phenocrysts (ué to 1.5x1 em).
. . .

There are scattered aplite dykes up to 1 m thick, and.

w .

alsoc a prominent  set of southeastﬁstriking, fyritibe}ous
(some cubeé up ﬁo 2 cm in'width),‘qudrtz veins ranging from
0.3-1 wm thick. Along the margins of some of these veiné,
the host roék 15 vistbly altered ;ith .secondqry muscovite
flakes o;ergfo;ini éhe gragité. A -

Contacts betﬁeen the grgniteiand enclosing'-ghinta are
qui;ehsharpfr'ln the Isle aux Morfé hrook;ﬁinter?eds of the

o

s~
Port aux Basques Gneiss are at first intruded by granite

-

dykes and thereafter at the contact, the main mass of the
graniée' selii;ively replaces (’“eats out’)  interlayers

neiss (Plate - 2-4G). Along 1its mnorthern

*

boundary, the granite is in fknife-sharp' contact with, 6K the

schists, thowgh "alkali feldspar and quartz porphytoblasts

The most N-ﬁectacuiar> contact occurs {in the small

‘stream - floviné‘out of Big BPond into Eastern Brook (see Map
. £

1). The‘sFrean has eroded down wthrough the gneiss to
;eveal gianite underlying Ehe gneiss (ie. - the ;heias is a
roof pendant torthe granite). The granite-at the coﬂt;ct
13‘ mafic~poor and' 18 often siightly brecciated -with

fragments of "pink granitic material set. in silicious

matrices. This probably indicates the ponding of a vapour:

. ’
phase in the upper reaches of the pluton.

75
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There are scattered aplite dykes, with minute flakes

of molybdenite, 1intruding the gfieiss between this cbntact
and Big Pond, indicative of.;‘xnderlying g‘r?;gite. The
underlyingvgranite also thermally metamorphosed 'th'e gneiss,
as ‘shown by -the previously described development of
andalusite.

The' breccia (Map unit lle) occurs within the felsic
tuff member of v’the Windsor Point Gro;xp,and consists of
altered and silicified fragments (up to 7 mm in diameter)
‘of granitic—loéking material enclos_ed in massive wvuggy
quartz. It would appear x;.his breccia represen;:s a
vapour/gas pipe upwelling from underlying granite. The
presence of gas breccias in the’ ‘Iale= aux Morts Brook
Granite supports the supposition that the orbicular
brecclas within fhe Sttaubefry Granite ate likewise
gas-derived (ie. _ rather th\an tectonic).

In the contact zone south of Big Pond, one granite
sample contained a single, broken, (1.25 mm in diameter)

garngt. It was not possible to analyse this garnet.

2.11.3 Aplite Dykes (Map unit 12)

-*

The aplites intrude the Red Rocks Granite, Cape Ray
Granite and mylonite of the Windsor Point Group, and unlike
previously described 'aplite phases 1in the Red Rocks,

Strawberry and Isle aux Morts Brook Granites, they. have no
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definitive assoclation with any granitoid phase.

2.12 Lithic Breecia (Map unit 13)

This breccia unit, composed of country rock fragments,
occurs as two thin bands, less than 100 m wide, aloﬁg the
northern edge of Gulch anfi to the north of Windowglass Hill
(see Map 1). Both bands are what Higgins (1971) would
classify as fault breccia, as they are without primary
cohegion, thc?ugh they are cemented by secondary ﬁu;!'rtz.
The breccias represent definite cataclastlc (brittle)
deformation and, as gescribed below in the structure

chapter, are the final episode in the structural history of

the fault zone. ?

The . breccia layer north of the Windowglass Hill
Granite .1s composed of silicified and hematitized schist
and nieta—hgraﬂﬁite fragmehté cemented by amorphous white
silica._ The fragme}its are poorly sorteq and range 1n. gize
from <2 mm in diameter to >10 cm. In thin section the
fragments are generally too silicified and recrystallized
to determine a prot:olith: but some appear to be sericite
schist (le. the brecc:La'tion post-dates ch‘e fabric of the
enclosed 'frag.ment‘s).' "There 1s no ‘planar (or otherwise)
fabric developed within the breccias.

The breccias north of the Gulch appears to have formed

from Strawberry Granite, Windsor Point Group and mylonite
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‘rocks. Alteration v(to clay minerals and sericite) and
quartz velning increa.ses in the granite as the breccia is_
appfoached until highly altered (silicified and
hematitized) granite f.régments occur in
. Jasper/chalcedony/quartz cement. There aré also fragments
of s8chistose material (méta-windsdr P.oint Group ?7) and
mylonite 1intermixed with the' granitic fragments. The
granite fragments decrease in size and quantity towards the
south and it seems the brecclia occurs along the contact

between the granite and Windsor Point Group.

Figure 3 shows the general cataclasis that 1s visible
in all rocks in the Guléh. In this particular section,’
- isolated, rootless, folded portions of more \
strain-resistant pink aphanitic mylonite are enclosed in
. fractured chlorite schist gouge. | This sort of texture
is a common expression of the shearing and cataclasism
which produced the breccia. In the genet;al region of these »
breccias, all rock types exhibit some minor brecéiation and

sheari ng.l

2.13 Reg'ional Correlatiomand Location with respect to the rest-ﬁ the ™

northeastern Appalachians .

The island of Newfoundland represents the northeastern

termination of the Appalachian orogenic belt and 1s a
1 .
cross—section through this complex Paleozoic tectonic




CHLORITE BRECCIA

Figure 3 Lithic breccla in the Gulch regilon. Derived by cata-

clasis of interbedded silicious mylonite and chlorite
schist.




system (see Figure 4). Williams (1978 and 1979) aubdividéd
the Appalachian orogen in Newfoundland 1nto four zones,
which represented simplified ‘versions ‘of the zonagion
described by Williams et El‘ (1973, 1974). " These new
zones were the Humber Zone (the fo;mer Lomond apd Hampden
Zones ), tge Dunnage Zone (ii'. the Fleur de Lys, Notre
Dame, Exploits'and Botwood Zones), the Gander Zone and the

9

Avalon Zone. ‘

The exact location and correlation of units 1{in the
Cape Ray Ray Fault Zone, 1n.terms of the various tectonic
models developed for Newfoundland, were poorly understood
at first. They were subsequently used to define a cryptic
suture betwegn two opposed cbntinental margins (ile. Bréwn,
1 1973), and recently have beeﬁ. the .subjects of ﬂhjor
;re-interpretation and revision (eg- ‘Wilton, 1981;

Chorlton, 1982). (This thesis represents a part of this

revision).

]

2.13.1 Location of SW Newfoundland wilth respect ¢te

Appalachian Tectonic Zones (or Terranes)

Brown (1973b), having mdﬁbed the area around the Cape
i . ;

! .
Ray Fault (Browvn, 1973a ), defined the tonalitic Cape Ray
s - .
Granite as Grenvillian basement gneiss of the Western
Platform (Humber Zone on Figure 4), and the Port aux

Bdsﬁues Complex as part of the Eastern Marginal Metamorphic
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' .

Figure 4 Tectonic zones of Newfoundland (after Williams, '
1979). The position of southwestern Newfoundland
with respbct to these zomnes is controversial.
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,Belt (basement rocks 1In the Avalon Zone, Figure 6); iﬂ
this model (Brown, 1973b), theVCape Ray'Fadlt represented a
cryptic suture between the opposed’ margins of the
proto—Atlantic, and the Qentral Mobile Belt was defined as
disappearing in southwestern Newfoundland. The actual
point of ju*taposition wag marked by mylonite zones that

.

were supposedly subsequently overlain by the Windsor Point
. .
Group (ibid.).

- Williams et al. (197&)_;%ncurred with Brown's (1973b)
correlations of ;he Cape Ray Granite withIGrenville gneiss
and the Port aux Baﬁqueé Complex with the Ganaer Zone, and
his definition of th; Cape Ray Fault as a cryptic suture.
Williams and S;evens (1974) also described the Cape Ray

Fault as a cryptic suture juxtaposing two anclent

continental margins.

Based on further mapping and discovery of more
extensive (than seen by Phair, (1949)) exposures of
gabbroic to ultramafic rocks of the Long Range

Mafic/ultramfic Complex (Brown 1975), Brown (1976b) defined
rocks in this complex as ophiolites. ks such he correlated

them with the more extensive ophiolites that occur in

3

.western and northwestern Newfoundland ({le. the Bay of

Islands and White Hills Complexes, described by Stevens

(1970); Williams (1975); and4ﬂgfpas and Stevens(1977)).

Browh (1976b and 1977) defined the contact between the Long

N

Range Mafic/Ultramafic Complex and the underlying
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Grenvillian gnelsses of his Long Range ' Gneiss (read

e
.
s

tonalitic Cape Ray Granite) as a thrust fault. He (Brown,
1976b) used this contact as further evidence for cox:relation
1
with - other western Newfound}and ophioclites
(eg. Williams', 1975). which were

obducted unto the Western Platform (ie.
allocthonous). . The biggest difference between the
ophiolitic terranes fﬁis ~ that, the Long Range
Mafic/Ultramafic Complex thrust slabs are missing the
typiéal sedimentary package that wunderlies the other

allocthonous ophiolitic slabs (ie. the Long Range
ophioiites were fhruat directly unto Grenvillian basement ).
? Browh (1976b) interpretated the presence of these

ophiolites as further evidence of his cryptic suture idea

for the Cape Ray Fault. In'his view the ophiblites wvere

remnants of proto—-Atlantic ocean floor-material such as
that present in the Central Mobile Belt (Dunnage Zone in
Figure 4). Hovever Brown (1976b) al;o stated that the
absence of the voluminous island arc volcanic rocks as
occur., to the northeast in Central Mobile Belt (eg. Strong,
1977, Kean et al., 1981), indicated that Western Platform
crystalline ;aterial was subducted. beneath continental
crust (ile. the Port aux Basques Complex, or Kennedy’s
(1975) Eastern Crystalline Belt - basement to the Avalon
Zone) rather than ocean floor as in the north.%

Brown and Coleman-Sadd (1976) re-intrepret




: ) t
Eastern Crystalline Belt as having a much larger areal

extent to the n;rthwest, encompassing portions of what had
previously been <called the Centrai Mobile Belt. Their
ideas supported thosé of Brown (1976b) in stating that the
ocean » floor mate;lal had effectiveiy disappeared 1In
~southwestern Newfoungland and, in 1its stead& crystalline
belts represénting' opposed margins of thg Prot;-Atlantic
Ocean were juxtaposed along the Cape Ray Fault.’

Susequent work in the Eastern Crystalline Belt (or
Cander Zone) by Blackwood (1978) indicated that the
previously described basement/cover relationships ‘ (eé.
Kennedy, 1975; Blackwood and Kennedy, 1975) were actually
a conformable sequence between higherv grade migmatitict

gneisses (the Hare Bay Gneiss) and overlying metasediments

(the Gander Group). Thus one of main foundations for

describing the Port aux Basqdea Complex as Precambrian

basement was removed.

Notwithstanding Blackwood”s (1978) redefinition of the
Gander Zome, Williams (1978, 1979) implied the Port aux
Basques Complex represented metamorphosed basement and
cover rocks correlative through the Gand{r Zone. The Cape
Ray Granite was siﬁilarly "defined (1bid.) as Grenville
basement (or the 'anci;nt con}inental mar;in of North
America).

Chorlton (1980b) raised objections re” equivalents of

the Port aux Basqués Complex ¢the Bay du Nord Group) hiving
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;a basement/cover felationship typilcal of the . Eastern
Crystalline Belt. According to her, the'cover‘rocks (ign
-the Billiards 3rook Group, equivalents of the Windsor foint
Group) vere Devonian (not pre-Silurian), while jthe
so-called Dbasement ;rocks yield Ordovician ages (Anon,
s 1980). Chorlton (1980b) ipterpretéted~'tpe metamorphic *
éequeﬁce southeﬁgt of thé Cape Ray Fault (le. the Port aux'
B?sques Compfex)_ Aa an Ordovi;ian Jo’Silurian island arc
sequence with associafed marine sediments. 3
As a result -of preliminary maépipg for this thésis,
this author -fW11ton, 1981) described the Grenvillan Long
Rangeaneiss as a Paleozolc tonalite terrrane and the Cape
Ray Fault as a portion of a ductile deformation history which affected all
three main lithologic units (viz. the tonalitic Cape Ray
Granite, tke Windsor\Point-Group and the Port aux Bagques
Complex), and not as a cryptic suture. )
The CapeiRay Sutiire was defined 48 - the extension of
. the Baie Verte-Brompton ‘Line through southwestern
Ngwf‘oundla'nd b}; Williams and s:.. Julien (i982). They

showed this 1line as wmarking the eastward extent of

LY
Grenville basement (le. the Cape Ray Granite outcrop area)

and a8 such represents the "structural junction between

- -

deformed rocks of an ancient continental margin and

b ¢
bordering ocean” (ibid., p.177~ the underlining 1s mine).




1

-2.13.2.1 Eastern Correlations

In a series of reports, Chorlton (1978a, 1978b, 1979,

19805, 1980b, 1980c and 1982) and Chorlton and Dingwell
(1981) redefined the stratigraphy and‘nomenclature of the
.entire region from Cape Ray through to thé Blue Hiils of
Couteaﬁ (ie. the eastern edge Of 611113’7(19725 maﬁping);
Within the> La Poile kiver Map area, Chorlton (1980b)
re-assigned most of the schistose rocks lying between the
Cape’ RQyIFaﬁlt to the north and the Bay d’Est Fault to the
aouth,lto the Bay du Nord Group (Figure 55. She as;igned
_the fosailif;rous meta-sediments in the Billiards
Brook-Cape Ray Fault Zone region to a newly nameaﬁunit, the
Billiards Brook Group, and not as part of'the:%ay du Nord
Group as def;ned by Cooper (1954). The main résults of
these sub-éivisions is that the Bay du Nord Group 1is now
thought to be Ordovician, wvhile the Billiards Brook is late
. .

early Devonian (based on fosail identificatign, Chorlton,
1980b). ‘ _ : !

K ChoFlton ((1980b) showed tﬁe Capé Ray Fault bifurcating
near. the western edge of the La Poile River map are;. One
fo;K continue; in the same easterly direction as that of
the mai; fault zone gnd is present 15 km east (or 105 km
east pf this map area), where it 1s <called the Gun VFlap
Hills Fault (O’Bfien, 1985). The second fork_continues to
the northeast extending into the King George IV Lake map
area (Kean and Jayasinghe, 1981). Kean and Jayasinghe .

.

(1981) didn“t recognize the fault 2one,- but ,there are a




POST-TECTONIC GRANITES
WINDSOR POINT GROUP
GRANITES

LLOYD'S RIVER INTRUSIVE SUITE

PORT AURX BASQUES COMPLEX -
BAY DU NORD GROUP

VICTORIA LAKE GROUP
TONALITE TERRANE

OPHIOLITE

e EERRIEE

INDIAN HEAD RANGE COMPLEX -
STEEL MOUNTAIN ANOATHOSITE

-

Figure 5 Regional tectonic and stratigraphic correlations in southwestern
Newfotndland (after Kean and Herd 1982), The post-tectonic Strawberry

and Isle aux'Morts Brook Granites as -mapped. in this study are outlined
as "post-tectonic granites”. :
°
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series of small faults 1in their area parallel to the

noftheastern trend as shown by Chorlton (1980b).

As redefined by Chorlton (1980b) the Bay du Nord Group -

consists ‘ of gatnetiférous amphibolites, metasediments,
metatuffs, conglomer&feé and felsic vplcanic rocks which
include the felsic pyroclastic Dolman Formation (the Dolyan
Gneiss.oé Cooper (1954)) that both overlie and gnderlie the
qu‘ du' Nord Group in different areas, and the Baggs Hill
éranite. This Bay du Nord Group 1is sepa;a;ed,from the .La
Poile Group by the B#y d“Est Fault, but Chorlton (i980b)
suggests the . two groups f‘ are “"time-stratigraphic
equivalent(s)” (ibid., p.23). .The new La Poile Group
consists mainly of felsic pyro;lastic rocks with.aqsocia;ed
sedimentary rocks ;nd mafic flows. Chorlton thought both
the La Poile and Bay du Nord G;oups are metamorphosed
representatives of island arc.vélcanism..

The Devonian Billiards _Bt00k~ éroup,' which was
correlated by Chorlton, (1980b) as a diéect'anhlogue of the
Windsor Point:Group (Brown 1976a, 1977), contains _felsig
pyraclastics, <chlorite and ?ericite schisgts, conglomerates

~and mafic flows. The Nitty Gritty Brook Grani;e occurs
near the Cape Ray Fault Zone (Chorlton, 1980b) and this
aiagkitic granitoid has begn tentatively <corrdlated Qith
the Hindovglasi' Hil11l éranite (C.B. HéKenzie, 1981
comm.). Though the Billigrds Brook Group and the

Gritty Brook Granite are not in‘contact, Chorlton (1980b)

/




described the granite as at least partially older since

similar-looking granitic <clasts occur in conglomerates of

the Billiards Brook Group. W

™ ‘ - ’
TN Various radiometric dates have been determined (Anon,

1980) for the units in the La Poilezkiger map area. U/Eb
zircon deterwminations indicate an age of 449 + 20 Ma  for
.the Dolman Formation of the Bay du Nord Gfoup, 410 + 20 Ma
for the La Poile Group and 377 + 20 Ma for the Chetwynd
Granite.. 40Ar/39Ar cooling ages for biotite and-
horﬁblende, respectively, are 350 .+ 5 Ma and 361 + 5 Ma for '
the Chetwynd Granite, 360 + 5 Ma and 3B0 + 5 Ma for the La
Poile Batholith, 377 i_S Ma and. 388 + 5 Ma for amphibolite
in the Bay du Nord Group. |
Chsrlton and ﬁingvell (1981) and Chorlton (1982)
continued the La Po}le River mapping westwards into the
Grandy “s Lake mapsheet which adjoins thq‘northerﬁ part of
Brown~’s (1976a) area. Chorlton (1982) described the
ophiolites of the Long Range.‘Hafic/Ultrqmafic Complex as
the ol?est units 1in the entire ;rea from the Port aux

Basques mapsheet (Brown, 1977) to the eastern edge of the

La Poile mapsheet. She correlated the ophiolites with

scattered mafi® plutonic rocks in the Blue H11l1ls of Couteau
(Chorlton, 1980b). The second oldest (Ordovician or older)
unit described by Chorlton (1982) is a metasedimentary unit

(paragneiss) that odfcurs north of the Cdpe Ray Fault

(northeast of the area mapped 1n this thesis). These
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metasedimentary rocks pre-dated the "modified”™ Bay du Nord

Ay

Group into which Chorlton ¢(1982) 1included the Port aux

Basques Gneiss. The eastern extension of this modified Bay

-

du Nord Group is abruptly truncated by the Rose 3Blanche

. - N ’
Granite (ibid.), which is described as a synkinematic

migmatitic granrite correlative with the Port “aux Basques
Granite (Chorlton and Dingwell, 1981). The Rose Blanche
Granite 1s termed Silurian {Chorltom, 1982). ) <

. North of the Cape Ray Fault, Chorlton (1982) described

tonalites and granvdiorites (ie. the tonalitic Cape Ray .

Granite heretnj that were intruded "int.o the ophiolites and
metasediments, and also a - S51lurian megacrystic quar;:z
monzonite, Q‘Bich she says was intruded into the tonalites
(the megacry.st.:ic Cape Ray Granitve_h'er'ein 7). | '

Chorlton“s (1982) wmap locations and lithologicél

N

descriptions of the Windsor Point Group concur with those

© . : ;
of this thesis. She describes the northeast “extension of
- .
the .Strawbe'rry Granite (as herein) as Devonian or younger
pink, biotite-perth{te leucogranite. Si'le also found some

small plugs of pink, two feldspar leucogranite (Isle aux

© Morts ‘Brook Granite ?) south of the Cape Ray Fault

intruding the Rose Blanche Granlte; wvhich she mapped as' a

peparate granitoid sequence from the former leucogranite.
Nomenclature problems still persist for southvesterrd
. t - ! -

Nevfoqndland because of, the chronological order 1in

1

- '

definition o'f names etc., -80 'to resolve these problems,

—




. . .« a
Chorlton (in prep., and pers. comm. 1982) has renamed all
- .

of the "modified”™ Bay du Nord Group from Cape Ray east, the
La Polile River Group, * and ‘that section of the group
formerly called the Port aux Basques Gnelss (+ Granite) is
to be called the Bunker Hill Brook Group.
| . d’Brien (i982>, vorking to ’the' east of the La Poile
River mapsheet, states.the area is part of the Dunnage Zone
,‘ and ,aérees ‘with Chorlton“s _ (1980c)‘c¢_geological framework

with minor revisgions.
- -

Swinden (lQ/l)iuggests that the Ordovician sequence

represented by the Bay du Nord Group might .extend across

the south coast of Newfoundland and connect with the Bale

‘D"Espolxr Group (Coleman-Sadd, 1980). \;

.- . S

2.13.2.2 Northern Correlations

The .s'outhwestern edge of the Annieopsquotch ophiolite
belt ®*(Dunning, '1981) occurs approximau-ely’ 100 km northeast
of the en,d- of this map area and ex'tend.. for n' further 100 -
km in the®same northeasterly directio:. This beilt consists
of the Ani;ieopsquotch Igneous Com.plex (Herd and Dunning,
1979, Dunning and Herg, 1980, and Dunning, 1981), the Star
Lake ophiolite (Dunning, 1981, Dunning, et al., 1982), the
Shanadithit ophiolite (Dunning, 1981), and the King George
1V Lake ophiolite (Kean and Jayasinghe,"'1981, Dunning,

1981). The age of the Annieopsquotch ophioclite, based on




U/Pb zircon dating, is 483 + 3 Ma, or 'Lovwer Ordovician (age

.

quoted 1n Dunning et al., 1982). Dunning and Herd (1980)

and Dunning (1980) have directly correlateﬂd this ophiolite
beit “with the Loﬁg Range Mafic/UlAtra'mafic Complex of this
‘present map area. The Star .Lake ‘ophiolite, th_q
nort‘hernmost of . the belt, is intruded and quulf‘ed"to the
west by what Dunning et al (1982% call an Ordoviéian
tonal‘ite.. The other ophiolit‘e\; ha,vé younger (Dévoniah ka)
g:janhi.to,ids al‘ong their western margins. The mafic. :to
intermediate volcanics of the Victoria Lake Group (Kean,
1977) occur to the east all ofn thel ophiolites.

Keanv and Jayasinghe (1981) mapped the King George .IV
ma p area which adjoins the . orl;h\ern boundaries of
Chorlton”s (1980b, 1980c) map areas’. The oldest units in
) ‘the map are the pavr&agneisses and anphibolites of fhe

!
Cormacks Lake Complex 'w‘hich Herd and Dunn{ng (1979) assumed
were Grenvilliang. The ophiolite terréin 18 separated from
these gneisses by intrusions of diorite and coarse—-grained
megacrystic hornblende-biotitg granite.

In the northwestern half ,ofvthe map area» these same
authors describe a sedimentary se‘quence that contains Lbovet
Devonian plant fos~sila. The basal member of this sequence
is ’ a grey conglomerate with various clast types ranging

from felslc pyroclastics, to mafic volcanice and occasional

sedimeﬁtary and .gneissi‘c cla-sts. These-sedimentary rocks

are overlain by an 1intermixed reddish sequence of

B \
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rhyolites, rhyolite breccilas a.nd assoclated sediments..
This felsic member 18 1o fault contact all along 1its
'sou;heastern margin with the’ meta-sedimentary terrahe, the
ophiolite in the centre and a latéa intrusive to the north.

Correlsting Chorlton™s (1980b and 1980c) map area with
the King George 1V map area, Kean and Jayasinghe~'s
meta-sedimentary terrane is the Bay du Nord Group, and the
sedmentary sequence (conglomerate/pillow lava/felsic tuff)
is the Billiards Group.” The Windsor Point/Billiards Bro.ok
Group can thus be traced 1inland from Cape Ray 1in a
nort,heasterly direction for over 150 km (though not
continuously)’. : - ‘

The rocks at the northeasterh‘ end of these Windsor
Point Group ‘equivalents were described as Silurian (?) red

.beds, correlative with the -Springdale Group, by Herd and

Dunning (1979) and Dunning and Herd (980). These red beds

were, described (ibid.) as overlying (and teroinating
against) the Annieopsquotch ophiolite. To the vest the

sediments afe truncated b)" a granitic terrane (Herd and
Dunning, 1.979") that <contains various granitoids ranging‘
from Ordovician tonalite to post-tectonic granite (Dunning,
1982, pers. comm.). | |

The correlation problem between Kean and Jayasinghe
(1981) and Dunning and Herd (1980) with regard —to the

Siluro-Devonian sediments was resolved by Chandler (1982)

who recognlz%\ihat the grey conglomerate and red.rhyoliric




members described by Kean and Jayasinghe are two ‘different

‘sedimentary sequences. The red rhyélitic,member is tRe
same as Herd and Dunning”s reﬁ'bed %orizon, and as such
Chandler “(1982) says may' be correlative with the.

. Silﬁtian (but maybe Devonian) Springdale Group._ Chandle;.
and Dunning (1983) report a U/Pb' zircon date for this
underlying rhyolite of 431 + 5 Ma thus proving its Silurian
age. The grey conglomerates, on the other hand, are part
of a Lowver Devoniau:(fosailiferous) fluvial sequencef

P

i

2.13;3 Sumﬁary

A

For the remainder of this report, the gneissic terrane
south of the Cape Ray Fault is refered to as the Port aux Basques

Complex, the central sedimentary terrane will be called the Windsor

Point Group, and the tonmalitic terrane to the north will be

ideqtifieg.aq the Cape Ray Granite.

The Port aux Basques Complex 1is part of a large

metamorphic terrane ‘tﬁat extends both east and’
‘northeastwards. ‘The p;otoliths f%r the metamorphic rocks
werq.’predomiﬁantly felsic pyroclastic and volcanic rocks
and associated sediment y rocks, with abuﬁdant amﬁhibolite
interbandg developeJ from intrusive/extrusive mafie

olcanic rocks. It is currently assumed (Chorlton, 1982)
that this ﬁhole séquence represents 1island-arc type

volcanism, with 2 minor ‘ .ophiolitic component.

e




The absence ff the typical intermediate andesitic-type

volcanic rocks (or thei; metaﬁorphlc equivalents) 1in the
sequen;e, auggests' such an interpretation requires
modification, as doeé isotopic 4and, geochemical' data as
described belqw.- |

The.Windsor Point Group is a wmixed felai; 'Qnd mafic
pyroclastic assémblage witﬁ assoclated sediments that forms
the southwestern end of a narrow Devonian. sequence that
extends for over 150 km to the nottheast. Missing from the

'

Windsor Point Group (sensu stricto, Brown, 1977) are "the

mafic volcanic rocks so typical of the Billiards Brook Group.

Due to deformétién and metamorphism, the Windsor éoint
Group appears to grade into the Port aux Bagques Complex.
Indeed most of the Hindsqr Point Group herein defined (le.
the chlorite-sericite schists gnd secdna-conglomerate), and
especially those portions 'at Windgor ¢« Point, have
lithological similarities with portiong of the Bai'd; Nord
Group or La Poile Group as dfscribed elsevhere (Chorlton,
1980b, O’Briep ,1982). The only truly distinctive bo;tion
of the Windsor Point Group 1s the Littlé Barachols
Formation Aand in gome future subdivision etc. this
vniqueness may form the basis 'for .8 new nomenclature.
Chorlton (1980, pers. comm.) stated fhat the Windsor Point’
Group along tﬁé coast strongly resembled the Billiards

Brook’Group; yet she has also mapped (Chorlton 1980a, 1982)

1.ova

poftlons of the inland exposures of the Windsor Point Group
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as Bay. du Nord Group, even though these inland exposures

correlate with the coastal ones.

The tonalitic Cape Ray Granite ' is. part ofj\a large

terrane that intrudes and engulfs ophiolitic fragments all

the wvay up to and including” the Annieopasquotch Ophiolite

o

Belt (cf. Dunning and Chorlton, 1983). This terrane 1is

alvays to the north/northwest of the sediments belonging to

the Windsor Point CGroup equivalents.

o




CHAPTER 3

GEOCHRONOLGY

.

3.1 I