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LEGEND

NTRUSIVE ROCKS

DIABASE; 13a steeply dipping dykes, possibly feeders to (13b), 13b flat to gently

dipping dykes (or si1lls?) Hachure marks denote diabase dykes that are too narrow to otherwise designate.
The width of the symbol does not indicate the width of the dyke.

GRANITE AND ALLIED ROCKS:; 12 undifferentiated, 12a granite, 1l2b guartz monzonite,

12c granodiorite, 12d quartz diorite, l2e syenite, 12f diorite, 129 hybrid contact

granites, 12h intrusive breccia, 12i gneissic granites of approximately modal granite

composition except where designated by additional subscripts (b to f)

EARLY GRANITIC ROCKS; 1lla diorite, mafic diorite, llb quartz diorite, llc granodio-
rite, 11d granitic rock, metadiorite in part, with abundant inclusions of meta-volcanic
units (1) or (2), lle granite, (meta-rhyolite?) similar to (lld) but more felsic,
locally exhibits prominent quartz eyes, l1f granite gneiss, gneissic granitic rock
more felsic than (lla) or (llb), llg gabbro and amphibolite.

ALTERED ROCKS IN VICINITY OF HIGH LAKE (ar'ld Low Lake) MINERAL DEPOSIT; includes
chloritized and sericitized volcanic rocks with some soapstone.

METASEDIMENTARY ROCKS

GREYWACKE: 9a altered greywacke along granite contacts, 9b greywacke with abundant
dark fine grained slaty interbeds, 9c siltstone locally argillaceous, 9d coarse
grained greywacke: greywacke-sandstone, 9e cong lomerate

BLACK GRAPHITIC SLATES; 8a with interbedded carbonate rich tuffaceous sandstone
STRONGLY SHEARED ROCKS ALONG THE KENNARCTIC RIVER: 7a quartz—éerlcxte—chlorLte-

carbonate schists, 7b quartz-chlorite-carbonate schists, 7c carbonate-chlorite
schist

CARBONATE: mainly light brown to rusty weathering dolomite-ankerite-siderite beds,
6a limestone, 6b carbonate cemented sedimentary breccias, 6c carbonate cemented
tectonic breccias

CARBONATE RICH TUFFACEOUS SANDSTONE;

METAVOLCANIC ROCKS

MIXED VOLCANIC ROCKS: 4a interbedded rhyodlacite and andesite: felsic-intermediate
volcanics, 4b interbedded andesite and basalt, intermediate-mafic volcanics. Some rocks

were labelled 4 because of the difficulty in determining the composition of the unit
Units labelled 4 may contain further rock type designations for portions of the unit that could be more
readily identified and which exhibited diagnostic wolcanic features such as clasts or flow phencaenon.

.
5a transitional into felsic tuff and agglomerate

PELSIC VOLCANIC ROCKS; 3a flows, 3b tuffs, 3c agglomerate, 3d quartz-eye rhyolite,
3e quartz-chlorite-sericite schist, quartz-chlorite schist, 3f brown weathering
rhyolite and rhyodacite, 3g siliceous gossans: mostly rusty weathering sericitized
zones, 3h altered felsic volcanics along granite contacts, 3p felsic volcanics con-
taining pillows or pillow like structures

INTERMEDIATE VOLCANIC ROCKS: 2ag flows, 2b tuffs, 2c¢ agglomerate, 2d mafic andesites,
2e altered intermediate volcanics along granite contacts 2g gossans in intermediate
volcanic rocks, 2p pillowed flows

MAFIC VOLCANIC ROCKS:; la flows, lb tuffs, lc highly altered mafic rocks, 1d soapstone:
chlorite-talc rocks, lp pillowed flows
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SYMBOLS

CONTACTS: defined, approximate,
assumed, gradational

FAULTS; defined, approximate,

assumed

LINEAMENTS; probably faults

Narrow DIABASE DYKES

Narrow CARBONATE UNITS

SCARPS

OUTCROPS

DEEP OVERBURDEN

SHALLOWS

BEDDING; top determined,
top not determined,
overturned, vertical,
vertical top not
determined
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FLOW LAYERING

MINERAL FOLIATION - GNEISSIC
LAYERING; inclined,
vertical, dip unknown

CLEAVAGE; inclined, vertical

FOLIATION - SHEARING:
in supracrustal rocks

DIP OF DIABASE DYKE

LINEAR ELEMENT; undefined,
rodding, plunge of fold,
large fold with direction
of plunge of axial plane
and facing of beds
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Geology by W. A. Padgham, C. W. Jefferson, D. R. Hughes and
R. J. Shegelski, 1973. Interpretation and marginal notes,
W. A. Padgham. Draughting by E. Taylor, DIAND, Yellowknife.
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The High Lake area 1s located 30 miles south of Coronation Gulf, and about 50 miles
east of Bathurst Inlet. Yellowknife, 370 miles to the south-southwest, is the most con-
venient point of access, but Cambridge Bay, approximately 190 miles to the northeast, is
the closest point with a major airport and regularly scheduled jet air service.

The quadrangle is in the "Bear-Slave Upland", a physiographic area characterized by
gently rolling intensely glaciated uplands into which the major streams have cut down as
much as 300 feet near the Arctic Coast.

n

All the consolidated rocks in the quadrangle are of Archean age. The most abundant
rocks are of igneous origin. Intrusive granite underlies most of the eastern half of the
quadrangle and smaller areas along the western border, and in all occuplies about 35% of
the total area. Younger diabase dykes cover about 10% of the area and metavoleanic rocks
dominantly of andesite to rhyodacite composition make up about 30% of the exposure.
Meta-sedimentary rocks, dominantly greywackes and carbonate bearing tuffaceous sandstone
are important along the north and south boundaries and underly about 25% of the quadrangle.

Little geological work has been done in the area and the only published geological
map is at a scale of one inch to eight miles. It is a product of Operation Bathurst, a
helicopter reconnaissance survey conducted by the Geological Survey in 1962, (Fraser
1964). More detailed mapping was done for Kennarctic Exploration Ltd. during the mid
fifties (Bradshaw 1957) and geological maps at a scale of one inch to one half mile pro~-
duced by Kennarcticgeologists were used as a starting point for DIAND 1973 mapping.

The High Lake area is of considerable economic interest because of the high propor-
tion of felsic volcanic rocks and the presence of a copper deposit on the southwest side
of High Lake, which is estimated to contain approximately 5 million tons of material
grading 3.53% Cu, with 2.46% 2n, 0.023 oz/ton Au and minor silver and lead (McGlynn 1971).

PTION OF ROCK PES

A great variety of rock types are exposed in the High Lake area and thirteen units
have been separated and denotated by number on the map. There are many variants of these
types and some have been differentiated by letter subscript. Most of the rock type iden-
tifications were made from field criteria alone and, as four different geologists were
involved in the mapping, which was done during a 6 week period, some inconsistencies will
undoubtably be found where more precise methods of rock identification are applied.

The intrusive rocks are clearly younger than the metamorphic supracrustals they
intrude, but the age relations among the supracrustal rocks are not yet clear. Based on
the usual situation in many volcanic-sedimentary belts, and that typically seen in better
known belts elsewhere in the Slave Province, the mafic volcanic rocks are assumed to be
the oldest and the greywacke sediment suite the youngest.

Volcanic Rocks

There is a great variety of volcanic rocks in the High Lake area. They are meta-
morphosed to greenschist facies with the alteration of mafic minerals to chlorite masses
and the felsic minerals in part to sericite Hydrothermal alteration is widespread along
the numerous gossan zones in the area and minor contact alteration has taken place around
intrusive bodies. In the western half of the area, the earlier granitic rocks (11) are
in places intimately mixed with lenses of volcanic rock and there is some difficulty in
determining the origin of some phases. In places the granitic rocks appear to grade into
highly recrystallized quartz-eye crystal tuffs.

Mafic volcanic rocks (1) are not an abundant component of the High Lake volcanic

They occur as narrow lenses within the andesite sequence (2) and rarely as mafic
flows in more felsic units. Many of the mafic units are strongly altered or sheared making
their origin indeterminate. Flows (la) and pillowed flows (lp) occur in a 1500 foot wide
belt along the east shore of 680 Lake. The pillows are intensely sheared so that tops
could not be determined from their orientation.

pile.

Altered mafic rocks (1d) and (le) were noted in the altered zone of the High Lake
copper deposit, south of the Low Lake pyrite occurrence, and in mixed granitic rocks along
the northern portion of the west boundary of the area. In a few cases the alteration
products appear to be chlorite, talc and possibly serpentine producing a soapstone (le) .

Intermediate volcanic rocks (2) are far more abundant than the mafic varieties, but
there may be examples shown on the map as andesite that more precise analyses might es-
tablish as basalt . Felsic volcanic rocks (3) are slightly more abundant than the in-
termediate phases, but it should be emphasized that subtle to pervasive alteration of the
whole volcanic pile makes the proper naming of many examples difficult.

In some Outcrops no criteria remain to permit subdivision of the intermediate volcanic
rocks. Such outcrops are designated as (2) witMout a letter subscript. Intermediate
flows are widespread and can be recognized by their massive nature and in some cases by
an abundance of amygdules. Pillowed andesites (2p) were noted south of High Lake and on
the west side of the lake, near the north end.

Tuffs (2b) including feldspar crystal tuffs are abundant components of the inter-
mediate volcanic suite. They form poorly bedded to massive light greenish grey units
and commonly grade into agglomeratic (2c) phases. Mafic andesites (2d) are darker in
colour than most of unit (2) and some may be basalt in composition. Most are probably
flows as few clastic examples were observed. An unusually thick and massive mafic ande-
site flow (2a,d) was noted a half mile west® of the south end of Snofield Lake on the
south boundary of the map area.

Contact metamorphosed intermediate volcanic rocks (2e) were found along some granite
contacts. The general appearance of these rocks suggests recrystallization after the re-
gional greenschist metamorphism.

Felsic volcanic rocks are far more abundant in the High Lake area than in the Slave
Province greenstone belts nearer Yellowknife. A great variety of rock types are represen-
ted, some are fine grained whitish to cream coloured and contain practically no mafic
minerals. Others are much darker and grade into andesites. Flows (3a) are not easily
recognized as most flow structures are destroyed or obscured by metamorphism. A few
banded rhyolites, some amygdaloidal varieties and some pillow (?) lavas (3p) of felsic
composition were recorded, the latter mainly north of High Lake. Tuffs (3b) are much more
abundant than flows and with agglomerate (3c) make up the bulk of the felsic portion of
the volcanic pile. Quartz-eye “rhyolites” (3d) are probably mainly crystal tuffs, they
are well represented north and northwest of High Lake, where they are intimately asso-
ciated with granite-like rocks (lle). Quartz-eye chlorite rocks (3e) are also probably
meta-tuffs of more mafic, (dacite?) composition. They are commonly associated with or
spatially near intrusive bodies. Good examples were seen in the extreme northwest corner
of the area and in the dominantly greywacke suite a mile northeast of the north end of
"1014" Lake.

A zone of siliceous agglomerate (3c) and tuff (3b) outcrops along the east side of
Kennarctic River. In places the rock is yellowish to buff coloured probably a result of
extensive sericitization. Near the east side of this unit there is a series of rusty zones
(3g) which appear to contain little sulphide mineralization but they may mark a stratiform
sulphide zone worthy of further exploration.

: Volcanic rocks whose composition could not be adequately determined have been put in
a separate unit, (4). Most examples are mixed intermediate and felsic volcanic rocks
(4a) in which the two rock types are so intimately mixed as to be inseparable at the map
scale, but they include some sequences for which there was some difficulty in determining
the composition type to which rocks should be ascribed. In areas where one or more phases
could be identified within the sequence these have been given the appropriate felsic or
intermediate notation, and in most such cases diagnostic volcanic features such as clasts
or flow phenomenon were recognized -and these have been noted as in the descriptions of
units (1), (2), and (3). Areas underlain by intermediate-mafic accumulations that could
not be separated into more specific units (1) or (2) are shown as (4b). These are less
common than felsic-intermediate (4a) volcanic rocks.

imenta ocks

Buff to yellowish weathering carbonate rich tuffaceous sandstone (5) occurs abundantly
in a mile wide belt trending northerly from Snofield Lake. Carbonate beds (6) are most
abundant within this belt, and black graphitic slates (8) are also commonly interbedded
with the sandstone. 1In places the proportion of tuffaceous and agglomeratic material
within the sandstone suggests a complete gradation between the buff weathering sandstone
and felsic tuffs (3b) and agglomerate (3c). Bedding is rarely seen in the sandstone
probably because it is commonly intensely sheared.

Carbonate rich rocks occur in a number of forms in the supracrustal succession.
Volumetrically important are yellowish to reddish brown weathering beds (6) composed of
dolomite probably with ankerite and siderite. Thin sections show these are typically
composed of large subequant dolomite grains in a fine grained, dusty looking and apparently
strongly sheared aggregate of various carbonates. lLayers containing abundant small grains
of strained quartz and dusty black layers and lenticular aggregates of carbonaceous (?)
material contain the main accessory minerals. These aggregate between 10 and 25% of most
samples. Limestone (6a) is not abundant but was noted in a thick snow white weathering
layer off the northwest tip of 820 Lake. A thinly layered grey and white limestone was
noted west of 630 Lake, and a few limy layers occur in some of the dolomitic beds east
of Snofield Lake.

Sedimentary or volcanic breccias cemented by carbonate (6b), are well developed as
narrow beds in the volcanic succession. Some good examples are present east of the min-
eralized zones along the west shore of High Lake. Tectonic breccias cemented by carbonate
(6¢) commonly calcite, are widespread in the highly sheared quartz-sericite-chlorite-
carbonate beds (7a) that outcrop along Kennarctic River. In places these rocks contain
abundant intersecting fractures filled with calcite. Between Low Lake and Kennarctic 1y
River, brownish weathering rhyolites and rhyodacite (3f) contain narrow dolomite cem-
ented breccia zones (6c).

Black and dark grey graphitic to argillaceous slate (8) occurs as mappable units in
some portions of the greywacke and carbonate rich tuffaceous sandstone sequences. The
best examples were found between Kennarctic River and Snofield Lake. Just east of the
river they include greenish-grey well bedded spotted argillites.

Greywacke (9) outcrops sporadically over a wide drift covered area between Snofield
and 1014 Lakes, in the south and between 630 Lake and the Kennarctic River in the north part
of the area. These rocks are typically composed of dark grey layers of impure sandstone
with much thinner beds of alternating graphitic slaty argillite (8). 1In most outcrops
the slaty phase is too narrow to map separately and shows intense shearing which has pro-
duced a strong cleavage. 1In good exposures tops can be established from either grading
or cleavage-bedd®ng relations, but the greywackes do not form extensive outcrops, and
are strongly folded as well, so that no definite facing for the supracrustal succession
was established.

Altered greywacke (9a) was noted along some granite contacts and in places fine
grained argillaceous units have been converted to quartz-chlorite schists or to birds-
eye schists, possibly with the growth of andalusite (?) in small knots. Siltstones (9¢)
are associated with the greywackes in some places. Areas with abundant well deve loped
slaty beds that are too narrow to be shown separately are labelled (9b).

Thin layers of siltstone (9c), sandstone (9d) and conglomerate (9e) occur inter-
bedded with the volcanic and sedimentary sequences. The most extensive exposure lies near
the south border of the map area along the west shore of a lake-like expanse of a western
branch of Kennarctic River. These rocks differ from most of the greywackes, as they are
generally coarser grained. A lense of conglomerate (9e) occurs a half mile east of the
south end of Snofield Lake. Thin lenses of well layered silty, argillaceous of graphitic
sediment was found in a few localities farther west in the dominantly volcanic sequence.

In the immediate area of the High lLake copper deposit (10), the volcanic rocks are in-
tensely altered. Chloritic, sericitic and talc-chlorite-serpentine (?) rocks have probably
been produced by hydrothermal solutions related to the accumulation of the sulphide min-
eralization. The most altered portions of the zone, which contain the bulk of the sulphide
minerals, have been numbered (10). For a more detailed map of the environs of the deposit
the reader is referred to Johnson (1974).

ve Rocks
Three general groupings or types of intrusive igneous rocks can be recognized ‘in the
High Lake area. These are late diabase dykes (13), a felsic batholithic intrusion (12)
on the east side of the area and generally more mafic, smaller and probably older intru-
sive rocks (11 and 12) along the west side of the central belt of supra-crustal rocks.

Irregular masses of generally inhomogeneous granitic textured rocks are exposed mainly
west of the Kennarctic River. These include diorite (1la), quartz diorite (llb) and grano-
diorite (llc), with, in places, amphibolite and gabbro (11g) . Granitic rocks, meta-diorite
in part, with abundant inclusions of mafic (1) to intermediate (2) volcanic rocks, have
been labelled (11d), and similar rocks with more felsic inclusions, (lle). The latter
locally exhibit prominent bluish quartz-eyes, and may in part be altered quartz-eye rhyo-
lites. Gneissic granitic rocks (l1f) are commonly more felsic than (lla) or (llb). The
origin of many of the rocks making up unit (l1) is obscure. They appear to be older than
the more homogeneous granitic rocks of unit (12), but may be a border phase of that com-

Granitic rocks of the batholith (12) are generally light grey to pinkish and vary in
composition from diorite to granite. They underly approximately 78 square miles, more than
25% of the map area. Based on hand specimen examinations in the field, the commonest rock
types are granite (l2a), quartz monzonite (12b) and granodiorite (12e). Quartz diorite
(12d), syenite (12c) and diorite (12f) are relatively rare, occurring mainly with remnants
Oof metasedimentary rocks near contacts. The granite (l2a) contains abundant quartz, white,
grey or greenish sodic plagioclase and pink to red potassic feldspar. Hornblende and
biotite in roughly equal proportions constitute 10 to 15% of most examples. A brick red
granite containing abundant red potassic feldspar and little plagioclase or mafic minerals
occurs sparingly. There is little to distinguish the granite (12a) from the other varieties,
quartz monzonite (12b), granodiorite (l2c) and syenite (12d), except the change in feldspar
and quartz content. Contacts between these rock types and between them and the more mafic
phases appear to be gradational.

Most contacts with the metamorphic rocks are probably steep to vertical. But along
the east trending portion of the contact about latitude 67°20'N, it appears to be nearly
flat lying with remnants of granite capping hills on whose lower flanks meta-greywackes
are exposed. A number of northerly and northwesterly trending faults or fracture zones
marked by narrow linear valleys, cut the granite. 1In places the granite is strongly
sheared or cleaved along the linears and epidote veinlets are commonly present.

Intrusion breccia (12h) in which large and small angular to rounded fra ts of
ranodiorite are enclosed in a slightly moge felsic granitic material are 1 dc\f‘lopd
n a small area near the southeast corner of the quadrangle. In general the qguutie

rocks (12) are massive with average grain size varying from 5 to 10 mm but gneissic
granites (12i) occur in a few localities near the borders of the eastern batholithic
body and are more widespread in the granites along the west boundary of the area.

A few potassic pegmatite dykes were noted cutting some of the granitic phases but
they are rare.

Diabase dykes are well developed in the High Lake area. Volumetrically -ostl'ulpor-
tant are nearly flat-lying sheet-like bodies (l3b) cutting the granites. This unit aver-
ages between 50 to 100 feet in thickness and shows little sign of vertical zoning. In
Places their fine grained tops are exposed over a large area from which the granite has
been stripped away. Much narrower dykes (13a) cut both granite and metamorphic rocks. :
Some of these appear to be connected to the diabase sheets and may be feeder dykes. Their
presence in the central metamorphic belt suggests the diabase sheet which dips away from
the central belt from the northwest around to.the southeast, was continuous across the area
but has been stripped from the metamorphic belt.

STRUCTURE

The structure of the High Lake area appears to be relatively simple on first examin-
ation. Nearly all units strike northerly. Complications include intense shearing along
the trend of the Kennarctic River, which may be an important early fault (Bradshaw 1957),
and intrusion by granitic rocks. East of the river, well bedded sedimentary rocks suggest
the structure of the area is more complicated than suggested to the west, Tight, possibly
isoclinal, folds of some hundreds of feet of amplitude were noted in greywackes on the west
shore of 630 lake and about two miles north of the outlet of Snofield Lake. A number of
small synclines were noted in the latter area, a small anticline in the former. Exposure
is too sporadic to permit solution of the structure without much more detailed mapping.

The general scarcity of sedimentary or volcanic structures, that might indicate the
attitude of the units west of the river precludes the elaboration of the structure in this
area. Nevertheless, in a few places well layered units were found striking normal to the
general northerly structural trends. These may be the only remnants of fold hinges that
have escaped the northerly shearing, which is pronounced throughout the volcanic pile.

httt.t structures include a northerly trending set of diabase dykes possibly feeders
to a flat lying diabase sheet, and northerly and northwesterly trending fractures partic-
ularly well developed in the granitic rocks where they are marked by narrow steep walled
valleys along whose walls the rocks are intensely sheared, fractured and in places veined
with epidote. Reddish alteration was also noted in some places.

ECONOMIC GEOLOGY

Gossans are abundant in the High Lake greenstone belt. Most contain mainly pyrite
or pyrrhotite (Bradshaw 1957, Rutherford 1957). A few have been drilled but only those
at High Iake have been found to contain appreciable amounts of valuable minerals. All
the rusty potentially mineralized zones seen in the quadrangle appear to be stratiform
and associated with sericitized felsic or more rarely, intermediate volcanics.

In the past claims have been staked on an extensive gossan zone containing iron sul-
phides at the north end of 980 lake (Brock claim). This may have been the first explor-

ation in the area. During the 1950 S an pa Lt g plora-
umber, of com nies including K Expl
) ennarctic

(Kennco) had the area Surveyed by airborne magnetometer and EM equipment.

More than 10,000 feet of drilling has been done on the
additional anomalies have been drilled on the WES group whic
on the north boundary of the map area.
lie in the area the thira lies 2,000 fee
lake.

High Lake property (10). Three
h covered most of 680 lake
Two of these holes, near the south end of the lake,
t north of the boundary on the east side of the

Extemsive gossans on the CHILL group, which lies 445 miles nor
. th o
a mile and a half southwest of the WES group, have been
with chalcopyrite was eéncountered but grades were on a
ing 8% Cu was reported.

f High Lake, and
explored by trenching. Pyrite
verage 0.5% Cu. One assay approach-

Durimg 1957, 11 gossans in the low Lake area were tested b 1 illi
y diamond drilling. Thirt
sha llow ,paknck.holu tested 5 gossans and 14 holes each about 170 feet long ::3;.4 :;.y
other 6. Only minor Copper mineralization was encountered (Rutherford 1957).
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