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Abstract

The Double Mer White Hills and surrounding region is located near the northern margin
of the Grenville Province in eastern Labrador and includes parts of three major crustal
segments, namely the Trans-Labrador batholith, the Groswater Bay terrane and the Lake
Melville terrane.

The Trans—-Labrador batholith comprises two granitoid units, the Walker Lake quartz
monzonite and the Crooked River granite, which are inferred to have been emplaced ca.
1650-1600 Ma. The Groswater Bay terrane comprises muscovite- and kyanite-bearing
paragneiss, dioritiec, granodioritic and granitic orthognetiss, and foliated to gneissic
plutons of muscovite-biotite granite and pyrozene quartz syenite. The Lake Melville
tervane is located south of the Groswater Bay terrane and separated from it by thrusts or
post-Grenvillian faults., It includes kyanite or sillimanite + K-feldspar paragneiss,
granitic orthogneiss and granulite facies gabbroic, monzonitic and granitic rocks. Age
relationships of these units are unquantified but evidence from adjacent areas suggests
that the paragneiss is Aphebian, and remained as remnants after extensive plutonism which
probably ceased ca. 1600 Ma.

The area was subsequently intruded by mafic rocks, probably of several ages,
especially the Michael gabbro (ca. 1400 Ma). The Double Mer Formation, which consists of
unmetamorphosed arkose and conglomerate, was deposited in a post-Grenvillian half-graben.

Introduction Reconnaissance geological mapping at
1:250,000 scale was carried out by the
Systematic 1:100,000 scale geological Geological Survey of Canada: NTS sheet area
mapping in Labrador during the past five 13K (east half) was mapped hy Williams
years by the Newfoundland Department of (1970) and 13J by Stevenson (1970). Present
Mines and Energy has focussed on the work has refined the distribution of rock
northern margin of the Grenville Province. units but, because of very low outcrop
Mapping of the area described in this density, most geological boundaries and
report during the 1983 field season structural interpretation remain largely
completes geological coverage along the conjectural., In contrast, as samples were
entire length of the Grenville Front collected from nearly every outcrop, and
(Tectonic) Zone in Labrador. have been slabbed, stained (K-feldspar
specific) and compared in detail, litholog-
The area, located in central-east ical descriptions and grouping should be
Labrador (Figure 1)}, includes six NTS more valid.
1:50,000 sheet areas (133/3, 13J3/4, 13J3/5,
133/6, 13X/1, and 13K/8), which cover an Regional Setting
area of approximately 5500 km2, Preliminary
results from the first vyear of the The area is located within the Gren-
Canada-Newfoundland co-operative minerals ville Province, partly straddling the Gren-
program in eastern Labrador were reported ville Front Zone, as depicted by Gower et
by Erdmer (1983) who mapped NTS 1:50,000 al., (1980). The line marking the northern
sheet areas 13F/16, 13G/13 and 13G/14, "1imit of widespread Grenville deformation"”
immediately south of the present area. (Gower et al., 1980, page 787) is indicated

on Figure 1.

1 contribution to Canada-Newfoundland co-operative minerals program 1982-84. Project
carried by Geological Survey of Canada and Newfoundland Department of Mines and Energy.
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Figure 1:

The Trans-Labhrador batholith (Wardle
et al., 1982) is a belt of granitoid rocks
along the northern flank of the Grenville

Province across much of Labrador. Rock
types include granodiorite, granite,
quartz syenite and quartz monzonite, and

individual plutons have generally yielded
1650-1600 Ma ages. The Trans—-Labrador
batholith intrudes felsic volcanic rocks of
the upper Aillik Group (ca. 1750-1650 Ma)
(Railey, 1979; Gower, 1981). Elsewhere, the
Trans-Lahrador batholith is in part uncon-
formably overlain by the Bruce River Group
but includes plutons intrusive 1into the
Bruce River Group (ca. 1530 Ma) (Ryan,
1981). The granitoid rocks are regarded as
genetically related to felsic volcanic
rocks in the wupper Aillik Group and to
similar rocks in the Bruce River Group
(BRailey, 1979; Ryan, 1981). This implies
plutonism/volcanism extending over a con-
siderable length of time.
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Regional geological subdivisions of the Grenville Province in eastern Labrador

The terms Groswater Bay terrane and
Lake Melville terrane refer to two con-
strasting geological regions recently

identified by the author in the Grenville
Province of eastern Labrador. These regions
are structurally bounded crustal segments
delineated on the basis of 1lithological
associations, structural style and grade of
metamorphism. Characteristics of these two
terranes are detailed by Gower and Owen (in
preparation) and are briefly summarized
here.

Rock types in the Groswater Bay ter-—
rane 1include tonalite/granodiorite ortho-
gneiss, pelitic/psammitic paragneiss, K-
feldspar megacrystic granodiorite, diorite,
pyroxene-hearing granitoid intrusive rocks
and mafic rocks of various ages. Structural
trends, where 1little modified by Gren-
villian deformation, are north to north-
east, and are similar to the Makkovik trend



0L

PR % Tty
N S e k.0
R RS R
B i A e -
x PN b ot o o o ot ot 2
x R e ha at o e e 2 )
x LI e o b o F
" P o o o o o ok S o2
o ~ B o o o S o o
[l I e a dh b okl o b R A
RN B T e e et oo o S S S V4
A L bt e e ot o o o o e i SR e T
L Fhbh bbb bbb bbb bbb bR
xxTx - B o o o S o S AL
Ml S B o o o o o o o o 2 s o
T o o o e o
J ok o o et T e 2 s o e o i o T S S o S i o S P
FHt T bbb bbb bbbt bbb bbb bbb /
R R i s e s o e e e b o S R S o g 4 ,5
R it e s s o et e o o T S S o o 9 o
R b o e o o oot o o G S
At i AR 3 | A/
»—++++++++++++++++++++++++//‘-I'{}
b+ ++++tttttt bbbttt it oy e
F++++++++++ 7% /) -—
b ++++ S {
R
LIV 5
FFAG++++++ L
b @+ s4s
O+ 4+ o+ 4o 55,
M ~
++ 4+ ++ P o s

+ ~

Hi 3 WA

b+++++++++1 i}
4+ s
o+t Ot
+ 4

.
s s S T 1ol
ok TP E T b b b b R s
"k LN e e T

x
x
X

+++ 4+ + 7 PRGN
+ 4 - >
g DT
+++ 197 P
+ + + 2
-y’ Tes
b’ 5,
L
- e
w T
o e
"
o) /
J
© ‘ ReARNCA
oo ATV
5 NN
o ’ FAPAYSY
PER LCAMIPADY
s {G\ NTol N
7 53 F\T/\\/\ - A 34
AR NN N NN N NN T Ny
LR ‘1‘ ST A S TN AT S
N ’ - -7 T N7y AR
¥ VNl N - NTo N VN ~ s\
s 5400 TS \’/l/\.’/"-'}"Tr.':\

FIFFFF I FFFF TP AP T T

TH++++++++++4
B b o

(+++F++++++++140
L4+l +++++++57

P R R Rk 0 -

HADRYNIAN

> o.°.| Double Mer Formation: red arkose

° 9 o

°9eoj and minor conglomerate

HELIKIAN

TRANS-LABRADOR BATHOLITH
<% Biot. granite

=2x*x"<! Biot. hbl. qtz. monzonite|
* Hbl. monzodiorite

Crooked River Granite

K-fs megacrystic biot.

Figure 2:

Gabbro, leucogabbro, amphibolite:
includes Michasl Gabbro

musc. and biot. microgranite

HELIKIAN AND/OR APHEBIAN?

FOLIATED TO GNEISSIC PLUTONS ORTHOGNEISS: GROSWATER BAY AND
GROSWATER BAY TERRANE LAKE MELVILLE TERRANES

Musc.-rich granite 2| Musc. biot. granite gneiss

Biot. granite gneiss

HELIKIAN (continued)

‘1{/15, Pyx. gtz. syenite to granite \::::
LAKE MELVILLE TERRANE .‘:‘:‘\‘:53 Biot. granodiorite gneiss
T Hbl. qtz. monzonite fo granite i;‘x\ Biot. hbl granodiorite-diorite gneiss
Otter Lake- [,*,®] K-fs megacrystic biot granodiorite | ¢ K-fs. augen granodiorite gneiss
Walker Lake 7| Leucomonzonite opx-cpx. granulite

Granite LAKE MELVILLE OR TRANSITIONAL
TERRANE

Opx-cpx. monzonite-granite granulite
Pyx.- bearing diorite to gabbro

Unexsposed, assumed underlain by
gneiss

APHEBIAN?

Pelitic and psammitic paragneiss
minor colc-silicate rock and quartzife

: pink,

granite

Geology of the Double Mer White Hills and surrounding region.

X\XSE Fault breccia zone

~~wnw Fault

v * w Thrust

HGeoIogical boundary
I lapproximate, diffuse

—  Foliation or gneissosity

<77 Marked aeromagnetic
anomaly
Cu Malachite Py Pyrite

musc Muscovite ky
sil  Sillimanite

Kyanite

poay 87711H 222YM Ao 2714noq

N )

2008



Double Mer White Hills Area

in the Makkovik Subprovince. There 1is a
metamorphic grade variation southward
across the Groswater Ray terrane from

greenschist to middle amphibolite facies.

Rock types in the Lake Melville ter-
rane are similar to those in the Groswater
Ray terrane, but proportions differ. For
example, paragneiss is more extensive, and
includes minor calc-silicate layers. Mafic
rocks, except near the northern flank of
the Lake Melville terrane, are less
common. In contrast to relatively (decep-
tively?) simple structural patterns in the
Groswater Ray terrane, the Lake Melville
terrane shows chaotic structural trends.
Also metamorphic grade is generally higher;
the broad northern fringe of the Lake Mel-
ville terrane 1is characterized by medium
pressure granulite facies rocks which grade
southward into wmiddle amphibolite facies
assemblages.

The Mealy Mountains Intrusive Suite
comprises leucotroctolite, leucogabbro,
anorthosite and related rocks, intruded by
pyroxene quartz monzonite (Emslie, 1976).
It is bounded on its northwest and north-
east sides by faults, but a southeast lobe
appears to be intrusive.

Description of Rock Units

Trans-Labrador batholith

The Trans-Labrador batholith within
the map area (Figure 2) comprises two con-
trasting granitoid units. In the north is
the Walker Lake quartz monzonite, which is
part of the broader Otter Lake - Walker
Lake granite (Ryan, 1982).In the south is
the Crooked River granite, also defined by
Ryan (1982),

The Walker Lake quartz monzonite is
dominantly a coarse grained, seriate tex-
tured, hiotite hornblende quartz monzonite,
but compositional variations include monzo-
diorite and granite. Mafic enclaves and
minor intrusions are rare. No age dating
has been carried out on the Walker Lake
quartz monzonite within the map area, and
geochronology has not been entirely
successful elsewhere. Gower, Flanagan et
al. (1982) summarized age data available to
the end of 1981, which collectively indi-
cate an age of ca. 1600 Ma. Subsequently
Rrooks (1983) has reported an age of 1628 #*
34 Ma (I-Pb, =zircon) for biotite-hornblende
quartz monzonite that previously yielded a
1595 + 34 Ma (Rb-Sr) errorchron. However
some doubt exists whether the quartz mon-
zonite dated by Brooks is the same unit as
that underlying the present map area (Ryan,
personal communication, 1983).
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The Crooked River granite is a homo-
geneous, fine to medium grained muscovite-
biotite granite. Ouartz veins, hematized
fractures, and a lack of mafic enclaves are
characteristic. Typically, the rock has a
sugary texture, but where deformed takes on

a schistose appearance, making it similar
to feldspathic metasediment, a previously
suggested protolith (Williams, 1970). Lack
of bedding, homogeneity over wide aresas,

and intrusive contacts with other granitoid
rocks confirm the plutonic nature of this
unit.

A small area of K-feldspar megacrystic
granodiorite occurs in the northeast corner
of the map area. The rock is strongly foli-
ated with K-feldspar augen up to 4 cm
long. It has been included with the Trans-
Labrador batholith but could equally well
be grouped with the Groswater Ray terrane.

Groswater Bay Terrane

The Groswater Bay terrane is underlain
hy paragneiss, orthogneiss and foliated to
gneissic plutons.

The paragneisses, by inference from
evidence in adjacent areas, are assumed to
be Aphebian in age, but may be Helikian.
Volumetrically, they are a minor rock type
in the Groswater Bay terrane. The most
common lithologies are gray weathering,
medium grained, quartzofeldspathic pelitic
and semipelitic schists and gneisses. The
gneissose varieties consist of alternating
layers of a muscovite + biotite + opaque +
garnet 'melanosome' (it is not melano-
cratic), and a coarser grained quartz +
plagioclase * K-feldspar leucosome. Locally
the schists are ocherous weathering due to
associated sulfides, largely pyrite but
also minor arsenopyrite and/or chalco-
pyrite. Near the southern margin of the
Groswater Bay terrane the pelitic rocks
have kyanite- and K-feldspar-bearing assem-
blages. These are also muscovite-bearing
but, pending petrographic examination,
equilibrium relationships are uncertain.
Kyanite was not positively identified in
hand samples of pelites from the eastern
part of the area, but it occurs in pelitic
rocks immediately east of the map bhoundary

(Gower, Gillespie et -al., 1983). Other
metasedimentary rock types within the
Groswater Bay terrane include quartzite,
calc-silicate rocks and layered

amphibholite.

The orthogneisses include, in order of
decreasing color index, (i) biotite-horn-

blende granodiorite-diorite gneiss, (ii)
biotite granodiorite gneiss, (1ii)
K-feldspar augen granodiorite gneiss, (iv)
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hiotite granite gneiss, and (v) muscovite-

biotite granite gneiss. These gneissic
types grade into each other and into more
uniform, foliated granitoid units. The

latter feature is a major reason for inter-
preting derivation from the igneous
protolith.

Riotite-hornblende granodiorite-
diorite gneiss 1is the most extensive and
includes amphibolite enclaves, diorites
and hornbhlende granodiorite gneiss. Part-
icular compositional and textural varieties
tend to be grouped in subareas, suggesting
that they outline former plutons. The only
age date available from the map area was
obtained by Wanless et al (1972) for a rock
here included as biotite~hornblende grano-
diorite~diorite gneiss. The age, 1160 * 40
Ma (K-Ar, bhiotite, recalculated using IUGS
recommended constants) reflects Grenvillian
effects but the gneisses are much older,
Krogh (1983) reported a U-Pb age of ca.
1680 Ma for similar gneisses in the south-
west continuation of the Groswater Bay
terrane.

Riotite granodiorite gneiss occurs in
two main areas, north and east-northeast of
Double Mer White Hills (Figure 2). North of
Nouble Mer White Hills (Aadjacent to the
Crooked River granite), biotite grano-
diorite gneiss is intermixed with biotite-
hornblende granodiorite-diorite gneiss.,
Included is very sparsely nmegacrystic
biotite granodiorite gneiss and rare musco-
vite-bearing granodiorite gneiss. The
biotite granodiorite gneiss east-northeast
of Double Mer White Hills is fine to medium

grained, garnet-bearing, and gray weather-
ing, and 1locally shows complex isoclinal
folds.

K-feldspar augen granodiorite is

interpreted to underlie an arcuate area in
the eastern part of the region. The rock is
homogeneous apart from a few indistinct,
concordant quartzofeldspathic veins and
amphibolite enclaves. K-feldspar wmegacrysts
have been flattened and recrystallized to
ellipsoidal aggregates.

Riotite granite gneiss is present east
of the K-feldspar augen granodiorite. It is

a medium grained rock containing minor
garnet and, like the adjacent K-feldspar
augen granodiorite, it is intensely

foliated and lineated.

The muscovite-biotite granite gneiss,
which underlies a large part of the south-
central wmap area, is a fine to coarse
grained, pink weathering rock with biotite
schlieren, amphibolite enclaves and pegma-

titic segregations. Locally extensive,
homogeneous patches of pegmatitic musco-
vite-biotite-garnet granite are present,
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which may represent melt which crystallized
after the peak of deformation.

The larger of two foliated to gneissic
plutons in the Groswater Bay terrane is a
pyroxene—bearing quartz syenite to granite
recognized during reconnaissance mapping
(Eade, 1962; Stevenson, 1970)., Its outline
has been refined during remapping (see also
Frdmer, 1983). Rock types include quartz
syenite, granite and alkali feldspar
granite, with quartz wmonzonite and musco-
vite granite in western and northern horder
areas respectively. Pyroxene is character-
istic, but other mafic minerals include
garnet, amphibole and biotite. The rock was
originally coarse grained but has heen
recrystallized to a medium grained texture,
especially in gneissic borders of the
pluton. Krogh (1983) obtained an age of
1632 £ 7 Ma (U-Pb, zircon) from the pluton,
south of the present map area.

The muscovite-bearing granite 1is a
medium to coarse grained, massive to
strongly foliated rock which also contains

garnet and biotite. The bhorders were not
observed, and the surrounding granite
gneiss may be merely a more deformed
equivalent.
Lake Melville Terrane

Paragneiss within the Lake Melville

terrane occurs as two south dipping sheets
underlying the Double Mer White Hills, and

in a third area at the western end of
Double Mer. The structurally Jlower para-
gneiss sheet, around the west and north

flanks of Double Mer White Hills, has more
variahility than other paragneisses within
the map area, because of a higher propor-
tion of calc-silicate rock and quartzite to
semipelite. The semipelitic schist and
gneiss 1is characteristically well banded,
with  abundant kyanite, K-feldspar and
garnet. The associated calc-silicate rocks
are medium grained, with an alternating
green and red banded appearance, due mainly
to variation in pyroxene and garnet propor-
tions. Ouartzite layers are white or gray
weathering and medium grained:; both ortho-
quartzite and impure psammitic quartzite
are present.

Paragneiss in the upper sheet com-
prises ocherous weathering psammitic gneiss
with suhsidiary pelite and calc-silicate
rock. The pelitic rocks differ from those
in the lower sheet in haviﬁg sillimanite-
rather than kyanite-bearing assemblages.
The garnets are pale mauve, as character-
istic of high grade paragneiss.

The small area of paragneiss at the
west end of Double Mer is characterized by
extensive leucosome, hbiotite schlieren,
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mauve garnet, variable grain size and foliated, 1lineated or mylonitic fabric and
marked compositional contrast between contains minor garnet and (?)pyroxene. The
individual layers. Some of the rocks are rock may be simply a lithological variant
diatexite. Sillimanite was tentatively of the monzonite~granite granulite rather
recognized at one locality and confirmed than analogous to other granitic gneisses
identifications have been made in contigu- in the region. Granitic gneiss at the west
ous areas to the southeast. end of Double Mer is mostly fine grained,
homogeneous microgranite closely associated
Apart from granitic gneiss, most of with paragneiss and diatexite. It is poss-—
the orthogneiss rock types described for ible that this granitic gneiss was derived
the Groswater Bay terrane are not present from a psammitic protolith. Similar rocks
in the Lake Melville terrane of the map are more widespread south of the map area
area, bhut are known in Lake Melville ter- and a comprehensive description is given by
rane elsewhere (Gower, Gillespie et al., Erdmer (1983).
1983; Gower, Noel et al.,, 1983). Granitic
gneiss in the DNDouble Mer Barrens domain Five units have been grouped as foli-
(Figures 2 and 3) 1is interlayered with ated to gneissic plutons in the Lake Mel-
monzonite-granite granulite. It is a fine ville terrane. These are, (i) granulite
to medium grained rock with a strongly facies, pyroxene-bearing diorite to gabbro,
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. R
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Figure 3: Lithotectonic terranes, domains and other structural features in the Double
Mer White Hills and surrounding region.
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(ii) monzonite-granite granulite, (iii)
leucomonzonite granulite, (iv) K-feldspar
megacrystic biotite granodiorite, and (v)
hornblende quartz monzonite to granite.

The pyroxene—-hearing diorite to gabbro
unit 1is interpreted to have heen derived
from gabbro, leucogabbro, anorthosite and
diorite. These rocks are grouped because of
their mutual association, low quartz con-
tent and lack of K-feldspar. Although it is
tempting to regard these rocks as remnants
of a former layered mafic intrusion, on
present knowledge it is egually possible
that entirely genetically disparate rocks
have been included.

The monzonite—granite granulite is a
medium to coarse grained rock containing
orthopyroxene, clinopyroxene and abundant
garnet. Most outcrops are quartz-poor/
K-feldspar-rich monzonite, but the wmore
northerly and easterly areas are underlain
by quartz-rich monzonite and granite
respectively. Taken at face value, Figure 2
suggests equivalence bhetween the granulite
facies quartz monzonite and K-feldspar
augen gneiss within the Groswater Bay ter-
rane. The rocks indeed have textural simi-

"larities. Stained slabs suggest composi-
tional contrasts, however, although these
may be interpretable in terms of granulite
facies dehydration of biotite to give
anhydrous mafic phases and additional
K-feldspar. This avenue will he explored
further when petrographic and chemical data
are available.

The leucomonzonite granulite wunder-
lying the Double Mer White Hills occurs as
two separate, lithologically similar
sheets. The rocks have been thoroughly
recrystallized to a fine or medium grained
rock with a streaky, Jlayered appearance,
due to extreme flattening and stretching.
The white weathering appearance of the rock

gives a misleading impression that
K-feldspar 1is rare, which staining has
demonstrated unfounded. The rock differs
from the monzonite—-granite granulite
farther east because of its finer grain
size and much lower garnet content.

The remaining two granitoid units

occur at the west end of Double Mer. The
K-feldspar megacrystic biotite granodiorite
contains elliptical megacrysts up to 8 cm
long. This unit correlates with a
K-feldspar megacrystic granodiorite sheet
farther east mapped by Erdmer (1983) on the

south side of Double Mer. The hornblende
quartz monzonite to granite 1is a coarse
grained, homogeneous monzonite to granite

observed at one locality. It is litholog-
ically comparable to much larger bodies on
the southeast side of Lake Melville (Gower,
Noel et al., 1983).
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Mafic Intrusions

Mafic intrusive rocks within the map
area are discussed with the following two
considerations in mind.

(i) Although it has been recognized that
mafic 1intrusive rocks were emplaced at
various times in the Grenville Province of
eastern Lahrador (Gower et al., 1981;
Gower, Owen and Finn, 1982; Owen and
Rivers, 1983), it 1is rarely possible to
assign a particular outcrop to a particular
intrusive pulse. For this reason, mafic
intrusions are not subdivided on the map,
and have heen collectively grouped as
Helikian in age. Nevertheless, two periods
of mafic activity at ca. 1650-1600 Ma
(ef. Adlavik Intrusive Suite) and ca. 1400
Ma (ef. Michael gabbro) appear to be of
major significance compared to the others
(Gower and Owen, in preparation).

(ii) Mafic intrusive rocks, with some
exceptions, show a progressive increase in
deformation and/or wmetamorphism southeast-
ward across the map area.

Within the Walker Lake quartz monzon-
ite, mafic rocks fall into two main groups,
both of which are assigned as Michael
gabbro. These are a northern, continuous
sheet and a southern discontinuous sheet.
The northern sheet 1is a coarse grained,
massive olivine gabbro without <coronite
textures or garnet. K-feldspar is a common
interstitial phase. The southern gabbro is
mineralogically and texturally similar, but
it occurs as a series of elongate, discon-
tinuous hodies. Rarely, double coronas are
present (an inner corona of hypersthene and
an outer corona of pargasitic amphibole;
see Emslie, 1983), and a few rocks contain
scattered garnet.

Gabbroid rocks are 1less abundant in
the Crooked River granite. The three mafic
bodies closest to the northern border of
the Crooked River granite are biotite-
bearing amphibolite, 1locally with relict
ophitic textures. In view of the fact that
most of the surrounding rocks are only
slightly metamorphosed gabbros, these rocks
may be the product of an earlier metamor-
phic event, perhaps related to neither the
1650-1600 Ma suite nor the 1400 Ma
gabbros. A cluster of three mafic bodies in
the south-central part of the Crooked River
granite has very coarse ‘'appinitic' tex-
tures, a feature characteristic of the
1650-1600 Ma suite.

The mafic intrusions at the southwest
end of the Crooked River granite are a

mixed group of ophitic textured meta-
gabbros, locally with double coronas,
grading into amphibolite, especially at
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presentj but
is assigned to

intrusion margins. Garnet is
not in coronas. This group
the Michael gabbro.

Most of the rocks in the northern
domain of the Groswater Bay terrane are
fine to coarse grained gabbro to leuco-
gabbro, generally massive, with ophitic
textures, and best assigned to Michael
gabbro. The gabbros are olivine-bearing
with well developed double coronas. Locally

partial garnet coronas are present, but
more typically the garnets are scattered
throughout the rock or concentrated near
fractures.

Mafic intrusions are much less common

in the southern part of the Groswater Bay
terrane. The most northerly gabbros contain
double coronas and garnet; these grade
southward into garnet-coronite gabbros
which still retain relict ophitic tex-
tures. Some amphibolite and metamorphosed
ultramafic rocks are present and, as
farther north, they contrast with nearby
coronite metagabbros, suggesting that they

are genetically distinct. In the most
southerly outcrops in the area, ophitic
texture is lost, hornblende (which
increases in abundance southward, together
with garnet) becomes widespread, and the
rocks grade into garnet amphibolite. Hence

any textural distinction between the later .

gabbros ‘and the supposed earlier intrusions
is eliminated.

Apart from a few minor mafic intru-
sions, and the diorite-gabbro unit referred
to above, no mafic rocks were mapped within
the Lake Melville terrane in the map area.
However, it should be noted that mafic
intrusions do occur in the Lake Melville
terrane farther east and south.

Double Mer Formation

The Double
orange, red,

consists of
weathering,

Mer Formation
pink or maroon
crossbedded arkose sandstone interbedded
with shale and conglomerate. These rocks
were first named by Kindle (1924) and sub-
sequently mapped by Stevenson (1970).
Except for a slight modification at the
west end of Double Mer, the present distri-
bution of outcrop shown differs little from
that of Stevenson (1970).

Structure

The area underlain by the Trans-
Labrador batholith appears to be struc-
turally simple. The granitoid rocks are
massive or show weak east—-northeast
trending foliation which generally dips

within 5° of vertical. All shallower dips
are inclined southeast, Foliation direc-
tions in the Crooked River granite are less
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consistent than in the Walker Lake quartz
monzonite. The arcuate outline of the
gabbro near the western margin of the map
area 1implies folding which must have also
affected the host granite. In both gran-
itoid units, bhut especially the Walker Lake

quartz monzonite, foliation is inhomogene-
ous with large areas of massive quartz
monzonite between local foliated zones

which may be accompanied by 1low grade
alteration. This feature 1is attributed to
regional inhomogeneous Grenvillian strain.
Faulting in two directions is infer-
red. East-northeast shear 2zones, accom-
panied by retrograde alteration, were
identified 1in two places, and northwest
trending faults have been interpreted to
explain offsets along the northern gabbro.
An important question, especially
relevant to the northern domain of the
Groswater Bay terrane, is whether the.
isolated hills of gabbro are part of a sub-

surface continuous gabbro sheet, with
presently unexposed areas having heen
eroded and covered as a result of glaci-
ation, or else the present outcrop
genuinely reflects bedrock gabbro distri-
bution. The former interpretation was
adopted by Fahrig and Larochelle (1972),

and Emslie (1983), who both depicted the
gabbro as anastomosing sheets. In consider-
ation of the opposing viewpoint, the
following features are noteworthy: (i)

there 1is a decrease in topographic conti-
nuity of exposed gabbro progressively
southward, (ii) there 1is evidence of com-

plex folding (one fold closure has a north
trending fold axis), and (iii) many gabbro
bodies exposed on the shore of Groswater
Ray (outside the map area) exhibit severely
deformed and boudinaged margins. Therefore
the distribution of gabbro on the sketch
map may well reflect bedrock distribution,
entertaining the hypothesis that the bhodies
are 'megaboudins' formed during Grenvillian
deformation.

Foliation attitude in the host gneiss
is wvariable, perhaps because many gneiss
outcrops are adjacent to gabbro and there-
fore are influenced by the shape of the
adjacent 'megaboudin.' Gneiss remote from
gabbro has an east-northeast trend. The
poor exposure obscures what 1is probably a
zone of extreme complexity. It is possible
that the boundary between the Groswater Bay
terrane and the Trans—-Labrador batholith is
a thrust, a thought endorsed by Ryan (per-
sonal communication, 1983) for the compar-
able boundary farther southwest.

In the southern domain of the Gros-
water Bay terrane, foliation attitudes and
distribution of rock units suggest complex
structures resulting from fold interfer-
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ence. The interpretation advanced here is
that the pre-Grenvillian structural trend
was north to northeast and was subsequently

overprinted by east—-northeast trending
Grenvillian folds.
The nature of the interface between

the northern and southern domains of the
Groswater BRay terrane 1is unknown. In the
center of the map area, mafic bodies (and
structures in associated gneiss) of the
southern domain have a north trend. This
appears to be truncated hy east-northeast
trends in the northern domain, which may
mean that the two domains are separated by
a 'structural discontinuity,' possibly a
thrust.

Evidence is strong for a thrust
separating the Groswater bay terrane and
the Double Mer White Hills domain of the
Lake Melville terrane. In addition to a
sharp topographic break, structural trends
in the Groswater Bay terrane are truncated
by those in the Lake Melville terrane, and
the Lake Melville terrane rocks exhibit
intense stretching lineations, absent in
contiguous Groswater Bay terrane gneisses.

Farther east, the boundary between the
Groswater Ray terrane and the Double Mer
Rarrens domain cannot be delineated using
ground features (in contrast to the
remainder of the Groswater Ray terrane -
Lake Melville terrane interface in Figure
1), However, as the boundary elsewhere
includes metamorphic as well as structural
contrasts, it 1is hoped that this problem

can be clarified after petrographic
studies. In Figure 3, the boundary Iis
partly indicated as a thrust and partly

located along the axial trace of an inter-
preted recumbent synform.

The Lake Melville terrane south of
Double Mer is characterized by well
defined, east trending foliations, variabhle
dip directions and small scale isoclinal
folds.

The area underlain by the Double Mer
Formation is interpreted as a half-graben,
bounded on the north by a major fault. The
fault is indicated by brecciated, sheared
and mylonitized rocks, 1low grade alter-
ation, a marked topographic scarp and con-
trasting aeromagnetic patterns. The 'fan'
of three faults on the north side probably
is a related structure, perhaps formed in
response to the change in trend of the
Double Mer fault. The presence of both
mylonite and low grade alteration/brecci-
ation suggests that the Double Mer Fault
was the site of a pre-existing thrust,
which was reactivated as a normal fault
when the Double Mer half-graben was formed.
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The southern contact hetween the
Double Mer Formation and the underlying
gneiss is unexposed. If it is a fault, it
is certainly not of comparable magnitude to
the fault along the northern contact. Aero-
magnetic patterns suggest a north sloping
base for the Doubhle Mer Formation. An aero-
magnetic high near the west end of Double
Mer (Figure 3) is interpreted as a bhasement
culmination. Redding directions in the
Double Mer Formation dip away from this
high; whether this reflects folding or a
pre- Double Mer Formation erosional irregu-
larity is unknown.

Metamorphism

The Trans-Labrador batholith is char-
acterized by greenschist facies assem-—
blages. FEpidote alteration of plagioclase
and chloritization of biotite are wide-
spread. No garnet was observed in either
the Walker Lake quartz monzonite or the
Crooked River granite, but Ryan (personal
communication, 1983) has noted small
garnets in thin sections of Crooked River
granite further west. In the granitoid
rocks in the Groswater Bay terrane, garnet
is more abundant in the south than the
north., Some of the dioritic gneisses bear
scapolite. Epidote 1is widespread. The wmon-
zonite to granitoid rocks in the Lake Mel-
ville terrane north of the Double Mer fault
contain common garnet and ortho- and clino-
pyroxene. In contrast, granulite facies
assemhlages were noted south of Double Mer.

The metasedimentary gneiss shows a con-
comitant increase in metamorphic grade in a
southeastward direction. Muscovite-bearing
assemblages are displaced by kyanite +
K-feldspar and then sillimanite +
K-feldspar assemblages.

Metamorphic variations in mafic rocks
can be summarized as follows. In the north-
west, the mafic rocks have entirely igneous
mineral assembhlages. The first change is
the sporadic occurrence of garnet, the
distribution of which can be related to
avenues of fluid access (i.e. shear =zones,
fractures and pegmatites). Farther south
metagabbro exhihits orthopyroxene - pargas-
itic amphibole double coronas, and garnet
is more common. The garnet at this stage is
not necessarily in coronas. There is a pro-
gressive change southward to mafic rocks
with garnet coronas and common hornblende.
The metagabbros retain ophitic textures,
except at the southern margin of the map
area where some rocks are amphibolite.

Economic Mineral Potential

A thorough assessment of the economic
mineral potential of the area has never
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been undertaken, due in part to inaccessi-
bility and to very poor outcrop. The area

was included in reconnaissance mineral
exploration by Rritish Newfoundland Corpor-

ation Ltd. (BRINCO) (Reavan, 1954, 1955;
Morrison, 1957) but results proved
unrewarding. However, these surveys

entailed very rapid coverage of extremely
large areas prior to the availability of
geological mapping, geophysical or geochem-
ical data: therefore assessments made, in
my opinion, can no longer be regarded as
reliable.

More recently, extensive uranium and
molybhdenum mineralization has been found
(RRINEX Ltd,) in the upper Aillik Group, in
particular the Michelin uranium deposit,
located only 8 km north of the present map
boundary. Furthermore, uranium mineraliz-
ation has been discovered (Kerswill and
McConnell, 1982) and prospected by North-
gate Exploration Ltd., in the Double Mer
area, 9 km south of the map area. Thus an
additional objective of this study was to
determine the relationship between these
two areas by examining the intervening
ground.

The mineral potential of the area has
been further assessed during this project

using three approaches, namely (i) back-
ground radioactivity, (ii) 1lake sediment
geochemical anomalies, and (iii) mineral
occurrences. A scintillometer survey

carried out showed that total counts on
bedrock decrease from northwest to south-
east. The highest values coincide with the
Trans-Labrador batholith. This pattern
cannot be totally explained by potassium
abundance; otherwise higher values would be
expected over the monzonites of the Lake
Melville terrane.

Lake sediment geochemical anomalies
(Geological Survey of Canada / Newfoundland
Department of Mines and Fnergy, 1978) can
be divided into two groups. Ni, Co and Fe
(locally with Cu and Zn) anomalies are
adjacent to mafic intrusions and are
unlikely to be of real economic interest.
Perhaps more important are U and Mo anom-
alies (locally also with Cu and Zn), which
correlate with areas known, or inferred, to
be wunderlain hy paragneiss, or associated
muscovite-bearing plutonic rocks.

Three mineral occurrences were located
during mapping. The northern pyrite occur-
rence (Figure 2) and the malachite locality
are quite minor, but it is interesting to
note that lake sediment Cu anomalies were
detected near both. Nevertheless, the 1lake
sediment geochemistry cannot be relied on
to detect all mineral occurrences., For
example, the southern pyrite locality is by
far the largest, having several pyritic
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layers up to 50 cm thick and locally con-
taining up to 15% (guestimate) sulfide, but
no lake sediment anomaly has been
reported. In this case, no suitable lakes
exist down-drainage for sampling.
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