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MARGINAL NOTES LA \
The area is accessible by float plane and helicopter from Goose Bay, 130 km to the south. It \\"" -
forms part of the Proterozoic Central Mineral Belt of Labrador, an area noted for numerous copper -
LEGEN D and uranium occurrences. The terrain and rock exposure are varied throughout the area, generally
R . reflecting the various bedrock types.
. ' 3 ' . ’ . . MINERAL DEVELOPMENT DIVISION . - - . Apart from regional 1:250,000 geological mapping by the Geological Survey of Canada (Fahrig, '
i . . . . . : . : . : . 1959) all of the previous work was by exploration companies; [Dome Exploration Limited (Halet,
NEOHELIKIAN . . , . . . . DEPARTMENT OF MINES AND ENERGY : - : . : - ' 1946Y, Frobisher Limited (1953-1958), and Brinex (1958-present)] which carried out regional

GOVERNMENT OF NEWFOUNDLAND AND LABRADOR geological and geochemical surveys and limited detailed follow-up work (Harris and Tuach, 1977).

. . . . . . . . . . : : - Archean gneisses and massive to poorly foliated granites (Unit 1) are the oldest rocks in the
area. They are poorly exposed in a rolling terrain that rises to the north. Banded, quartzofeldspathic
gneisses outcrop in the west; to the east a massive weakly foliated, medium grained granite is the

5 40 3 0 ! . h most common rock type.

Units 2 and 3 constitute the Aphebian Moran Lake Group (Smyth et al., 1978), which

Gabbro, diorite, diabase.

Seal Lake Group.'

14a,Quar_tzite", slate, conglomerate;.14b,basalt; 14c olivine gabbro sills.
ELSONIAN(?)

Otter Lake granite: Coarse monzonite and granodiorite.

PALEOHELIKIAN

Bruce River Group
Sylvia Lake Formation (6-12)
Gray feldspar porphyry.

Cyclic sequence of massive and porphyritic andesite (10) and felsic flows, breccias
and ignimbrites (11); 10a, 11a, tuffaceous sandstones and bedded pyroclastics.

" Flow banded rhyolite.

andesitic sills; 8c, agglomerate.

“-Mauve porphyritic andesite; 7a, tuffaceous sandstones.

Massive mafic volcanic flows. .

Brown Lake Formation: 5a, Cobble and boulder conglomeraté,' Sb, varicolored
tuffaceous sandstone. . - -

e |

“ Massive to porphyritic andesite; 8a, tuffaceou;s sandstone; 8b, coarse porph);ritic
]
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' Heggart Lake Formation: Dominantly cobble eonglomerate.

Moran Lake Group

Massive and pillowed volcanic flows.

Slate, argillite‘, siltstone; 2a, quartzite; 2b, iron formation; 2¢, dolomitic limestone.

ARCHEAN

‘II Banded gneiss; 1a, massive to wéakly foliated granite.
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Compiled by W.R. Smyth and A.B. Ryan from mapping carried out by W.R. Smyth,
A.B. Ryan and B.E. Marten, 1974 and A.B. Ryan, 1976. Area west of Pocketknife
Lake Fault compiled from Fahrig (1959).

This map may be subject to revision and correction.

Geological cartography by Mineral Development Division, Department of Mines and
Energy, Government of Newfoundland and Labrador.

Copies of this map may be obtained from the Publications and Information Section,

Mineral Development Division, Department of Mines and Energy, P.0. Box 4750, St.
John's, Newfoundland A1C 5T7.

Base map at same scale published by the Surveys and Mapping Branch,
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Approximate magnetic declination 1974, 32°15'W decreasing 5.8 annually.
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Pond. The lower part of the Moran Lake Group consists of slate and argillite (Unit 2) with subsidiary
'sandstone (2a), iron formation (2b) and and dolostone (2c). The upper part of the Moran Lake
Group is composed of massive and pillowed mafic volcanic rocks (Unit 3). Apart from the volcanic
rocks, the group is very poorly exposed. The extent of stratigraphic continuity between subunits of
Unit 2 is uncertain; however, north of Croteau Lake the sandstones (2a) underlie the slates and
argillites (Unit2).

Slates and argillites of Unit 2 of the Moran Lake Group are approximately 700 m thick, but open
to close steeply plunging F, folds make thickness estimates unreliable. The slates are pyritiferous,
and deeply weathered gossans occur throughout the unit.

The sandstones (Unit 2a) are massive, white weathering, and medium grained. They are
composed of subangular to subrounded grains of quartz (60 percent), plagioclase (30 percent),
K-feldspar (10 percent), and minor opaque minerals. They are apparently overlain by a thin cherty
iron formation (Unit 2b) north of Croteau Lake and north of the east arm of Pocketknife Lake. The
iron formation consists of alternating jasper and hematite beds from 5 to 10 cm thick. Less than 10
m of unit 2b is exposed. Dolomitic limestone beds (Unit 2¢) up to 8 m thick occur in scattered
outcrops within the slates and are most abundant northeast of Croteaulake.

The overlying mafic 'volcanic rocks (Unit 3) are up to 800 m thick and consist of fine grained,
massive and pillowed basalts with local intercalations of slate. Pillows were observed north of
Croteau Lake and hexagonal cooling joints are developed 3 km east of East Croteau Lake.

The Paleohelikian Bruce River Group (Units 4 to 12) (Smyth et al., 197 5) unconformably overlies
the Moran Lake Group. The contact is exposed on the shore at the northeast end of Croteau Lake
where red boulder to cobble conglomerates of the Brown Lake Formation (Unit 5a) sit on fractured
mafic volcanic rocks (Unit 3) of the Moran Lake Group.

The only outcrops of the basal Heggart Lake Formation (Unit 4) of the Bruce River Group occur
in a small wedge shaped area north of West Sesia Lake. It is disconformably overlain by the Brown
Lake Formation to the east (Smyth et al., 1975, 1978), but elsewhere appears to be absent due to
either erosion or nondeposition. In the map area Unit 4 consists of gray boulder and cobble
conglomerate.

. The Brown Lake Formation (Unit 5) consists of a thin basal conglomerate (Unit 5a) up to 35 m
thick overlain by 1000 m of tuffaceous sandstone (Unit 5b). Two distinct conglomerate units
comprise Unit 5a north of Croteau Lake, the lower of which is white weathering and consists of white
quartzite and white chert clasts from boulder to cobble size. This is overlain by a red weathering
conglomerate composed of white quartzite (60 percent), jasper (10 percent), black and gray chert
(15 percent), iron formation (5 percent) and phyllite (1 percent). The phyllite clasts are lithologically
similar to Unit 2 of the Moran Lake Group and show tectonic structures that were formed prior to
incorporation into the conglomerate.

The overlying sediments of Unit 5b consist of fine to medium grained, white to pink to red,
tuffaceous-sandstones and acid tuffs. They are well bedded on 2 cm to 3 m scale and cross-bedding,
locally defined by heavy mineral concentrations, is common. Intercalations of creamy white, green
and red dust tuffs of cherty aspect occur throughout the unit and are well exposed northwest of
Croteau Lake. The sandstones consist of rounded and subrounded grains of plagioclase and .
K-feldspar, quartz, rock fragments and opaques in a sericitic groundmass. Identifiable rock
fragments are plagioclase porphyry, chert and mafic volcanic rocks. In plane polarized light much of
the matrix can be seen to consist of devitrified glass shards.

The conformably overlying Sylvia Lake Formation (Units 6, 7, 8, 9, 10, 11) comprises a
predominantly subaerial sequence of mafic and acidic flows, thick ash-flow tuffs, minor intercalated

* agglomerate, tuffs and sandstone, and synvolcanic intrusive porphyries. A Rb-Sr isochron age of

1474 £ 42 Mahas been obtained from the volcanic rocks (Wanless and Loveridge, 1972).

Unit 6 is a fine grained, green to gray, mafic volcanic rock. Locally, it is amygdaloidal and
porphyritic, containing small euhedral plagioclase laths. Epidote alteration is common.

Unit 7 consists of a purple, feldsparphyric, amygdaloidal andesite with a silica content varying
from 56 to 59 percent. Euhedral phenocrysts of plagioclase from 2 to 5cm in size and augite up to 3
cm are setin a hyalopilitic groundmass.

Unit 8 is dark green, fine grained, andesite which is commonly amygdaloidal and locally
feldsparphync and in which mdlvrdual flows commonly exhibit slaggy, brecciated tops and bases. In
ullll 3cullull IIIC lCAlult lelc) IIUIII lld!.l Iyllk— lU IIydIU U]JIIIUL IIIIII UEUUCU lullb \Dd} dlIU
agglomerates (8¢) occur throughout the unit. Unit 8 is characterized by numerous sills and flows (?)
of a spectacular gray to purple, coarse grained andesite porphyry (8b). Bladed andesine crystals
from 1 to 5 cm long are set in a felted groundmass. The rock is locally amygdaloidal with quartz,
chlorite and epidote infillings. The porphyry may be extrusive in part although definite crosscutting
relationships were noted at two localities north of Camel Lake.

Flow banded rhyolite (Unit 9) occurs at the southeast and west ends of Camel Lake. Thé rock is
aphanitic, red to purple in color, with thin purple and white laminations and intricate foldlike
patterns. In thin section anhedral to subhedral feldspar phenocrysts are dispersed in a felsitic
groundmass. Locally, the groundmass is segregated into alternating quartz and feldspar rich
bands. Small rhyolite plugs north of Camel Lake may be intrusive.

The overlying units (10 and 11) comprise an alternating sequence of subaerial mafic to
intermediate flows and thick ash-flow tuffs, with minor thin intercalations of bedded tuffs,
sandstones and conglomerates (10a, 11a) separating flow units and defining bedding. The bedded
tuffs may represent air-fall tuffs. .

The mafic to intermediate flows (Unit 10) are dark green, fine grained, feldsparphyric and
locally amygdaloidal; volcanic breccias and agglomerates are locally present. Unit 11 comprises
nonwelded and welded-ash-flow tuffs (ignimbrites) which are commonly purple to red, but white,
gray and pink varieties are present. Most are porphyritic with phenocrysts of K-feldspar and
plagioclase (15-20 percent) and rare quartz (0-5 percent). Rock fragments account for less than 25
percent of the rocks. Eutaxitic structures are well developed in welded tuffs and crystals, with
shards and pumice fragments being preserved in the less strongly welded varieties. Both welded
and nonwelded tuffs are excellently exposed around Madsen Lake.

Locally, the ash-flow tuffs are vuggy with vacules up to 5 cm across infilled with calcite and
quartz. North of Madsen Lake vugs are infilled with deep blue crystals of fluorite.

Unit 12 is a medium grained, equigranular felsic porphyry. Over 50 percent of the rock consists
of feldspar phenocrysts in a fine grained, dark gray, groundmass. As the porphyry occurs at various
stratigraphic levels around Camel Lake, it is interpreted as a synvolcanic intrusive although no
crosscutting contacts were seen.

The volcanic rocks of the Sylvia Lake Formation (Units 6, 7, 8, 9, 10, 11) show a typical calc-
alkaline trend on an AFM diagram. However, on a total alkalis/silica diagram the felsic rocks plot in
the subalkaline field as defined by McDonald (1968), whereas the mafic rocks plot in the alkaline
field.

Near Otter Lake volcanic rocks of the Bruce River Group are intruded by a coarse grained, pink,
biotite monzonite (Unit 13), part of a more extensive batholith termed the Otter Lake granite, which
occurs to the east (Ryan and Harris, 1978). Rafts of green, intermediate, bedded tuffs are common
in the granite near its contact with the volcanic rocks; these are well displayed on skerries in Otter
Lake just south of the map area. A preliminary Rb/Srlsochron age of 1445 Ma has been obtained
from the granite (Kontak, 1978).

Sedimentary and volcanic rocks of the Neohelikian Seal Lake Group (Unit 14) (Fahrig, 1959;
Brummer and Mann, 1961) outcrop west of Pocketknife and Portage Lakes. The Seal Lake Group is
presumed to be in unconformable contact with the Archean gneisses, but is separated from the
Moran Lake and Bruce River Groups by the Pocketknife Lake Fault. Approximately 10 km south of
Portage Lake, basal sediments of the Sedl Lake Group rest with marked unconformity on Bruce River
felsic porphyries and a monzonite phase of the Otter Lake granite (Marten and Smyth, 1975). In the
map area the Seal Lake Group is a gently south dipping sequence of red arkosic sandstones, white
quartzite, conglomerate and red slate (14a) with_ thick mafic flows (14b) and numerous olivine
gabbro sills (14c). The volcanic rocks are typical continental plateau basalts with a chemistry which
is transitional between that exhibited by tholeiitic and alkaline lavas (Baragar, 1977).

Numerous gabbro plugs and diabase dikes (Unit 15) intrude the Moran Lake and Bruce River
Groups and may be related to Neohelikian gabbroic intrusions in the Seal Lake Group. The gabbros
are up to 1.5 km across and predominantly medium grained. A gabbro body on the north shore of
Camel Lake contains a thin layered ultramafic phase and a pyroxenite plug outcrops east of the
north arm of Pocketknife Lake. The diabase dikes have dominant southeast to east trends. Dikes in .
the Moran Lake Group appear to be posttectomc but those in the Bruce River Group are weakly
cleaved.

The Moran Lake Group underwent two phases of deformation; followed by uplift and erosion,
prior to deposition of the Bruce River Group. This deformation and associated greenschist faaes
metamorphism s assrgned to the Hudsonian Orogeny (Smyth et al., 1978).

The first phase of Hudsonian deformation produced a slaty cleavage that is best developed in’
the slates -and argillites (Unit 2); no associated-major folds were recognized. The second
deformation phase is characterized by widespread northwest to northeast trendlng open to close,
steeply plunging folds that are overturned to the north. The associated fabric varies from a strain-
slip to slaty cleavage.

The Bruce River Group and the Seal Lake Group occupy the northern foreland region of the
Grenville Province and both underwent the same structural history during the Grenvillian Orogeny. -
In the map area the Bruce River Group lies on the northern limb of a major southwest plunging fold
known as the Bruce River syncline, and minor (southwest trending) folds of similar orientation are
present throughout the area, being especially prominent in Unit 5 south of Croteau Lake. A weak
cleavage is associated with this Grenvillian folding, and metamorphic grade is in the low greenschist
facies.

A number of low angle reverse faults repeat the stratigraphy southeast of Croteau Lake and are
probably similar to stratabound thrusts around the Alvin Lake and the Gravelly River areas to the
east that predate the main period of Grenvillian folding (Smyth et al., 1975).

Northwest to northeast trending normal faults that postdate the Grenvillian folding transect
the area. They are subparailel to the Pocketknife Lake Fault, a major north-south trending normal
fault that juxtaposes the Seal Lake Group against the older Moran Lake and the Bruce River Groups.

The structure of the Seal Lake Group in the map area has not been studied in detail. However, .
traverses west of Pocketknife Lake have indicated the presence of several stratabound thrusts
involving the volcanics and intercalated sediments.

Sulfide gossans in slates of the Moran Lake Group contain minor amounts of chalcopyrite,
pyrrhotite, sphalerite and galena, and assays have revealed trace amounts of copper and nickel
(Corriveau, 1958). The mafic volcanic rocks of Unit 4 contain small amounts of disseminated pyrite
and chalcopyrite.

Minor copper, galena and uranium showings are known from the Sylvia Lake Formation of the
Bruce River Group. The Madsen Lake uranium occurrences were discovered by ground prospecting
in 1956 by Frobisher Ltd. (Piche, 1957) and were reinvestigated by Commodore - Shell Canada
Resources in 1977. There are three modes of occurrence:

.
1. Associated with a fractured, porphyritic, mafic dike cutting welded ash-flow tuffs
(west side of Madsen Lake). The mineralization is associated with quartz, calcite and
hematite veinlets.

2. In hematite rich fractures cutting bedded, fine grained, felsic tuffs (north side of
Madsen Lake).

3. Associated with unwelded, coarse grained, maroon, ash-flow tuffs. Uranium
mineralization occurs in fractures and shears and shows a spatial relationship to narrow
mafic dikes (east of Madsen Lake). Mineralization is associated with epidote, carbonate
and minor fluorite. -

Piche (1957) reports assays from grab samples and short diamond drill holes gave values
ranging from 0.002 percent to 2.01 percent U, O;.

The flow laminated rhyolite (Unit 9) at Camel Lake is characterized by high levels of
radioactivity (up to 12 times background). Joints and fractures infilled with galena and chalcopyrite
occur at the east end of Camel Lake.

The Seal Lake Group has not been prospected in the map area although it hosts a uranium
occurrence in basal sandstones to the south at Stormy Lake (Piche, 1957; Kontak, 1978) and
numerous significant copper prospects to the west near Seal Lake (Brummer and Mann, 1961).
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