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ABSTRACT

The Trout Lakes area covers about 95 square miles in the Patricia Portion, District of 
Kenora, about 130 miles north of Red Lake. It is in the northern part of the Superior Province 
of the Canadian Shield and straddles part of a linear, east-trending, Early Precambrian, meta- 
volcanic-metasedimentary supracrustal remnant or belt that is bordered on both sides by younger, 
composite, intrusive, granitic batholiths. The supracrustal belt is at least 95 miles long, but the 
map-area includes only a small portion at the eastern end, where the belt is 2 to 3 miles wide.

Figure l-Index map showing location of Trout 
Lakes area. Scale l inch to 50 miles.

The metavolcanic-metasedimentary sequence is about 10,000 feet thick, isoclinally folded, 
and regionally metamorphosed with metamorphic grades ranging from greenschist in the centre 
to amphibolite at the margins of the belt. Lithologically, the sequence is 67 percent mafic flows, 
11 percent intermediate pyroclastic rocks and minor flows, 3 percent felsic pyroclastic rocks and 
rare flows, and 19 percent metasediments, dominantly greywacke and conglomerate, but includ 
ing minor argillite, marble, iron formation, and chert. The sequence is characterized by marked 
lateral and vertical facies changes; twelve formations have been recognized and represent parts 
of five volcanic cycles that, in general, started with effusive mafic volcanism and culminated with 
explosive intermediate to felsic volcanism or with clastic sedimentation derived from such 
volcanism.

Cycle l, the lowest cycle, consists of mafic metavolcanic formation B capped by argillite of 
formation D; it is only 950 feet thick in the map-area, but thickens southward. Cycle 2, com 
prising mafic metavolcanic formation E, metasedimentary formation F, intermediate metavolcanic 
formation G, and felsic metavolcanic formation H, is at least 5,000 feet thick. It appears to 
represent a subaqueous, tholeiitic basaltic, and andesitic shield volcano capped by a dacitic to 
rhyolitic pyroclastic cone that was in part deposited subaerially. Cycle 3 comprises 3 formations 
that, in ascending order, are: (1) mafic metavolcanic formation J, a sequence of subaqueous, 
tholeiitic, basaltic and andesitic flows, up to 3,200 feet thick, that expanded the earlier mafic 
shield volcano northwestward and formed a westward-facing slope with a gradient of 15 to 20

ix



degrees; (2) metasedimentary formation K, a conglomerate and quartz-rich greywacke unit, up to 
3200 feet thick, that was derived from a volcanic terrain to the north and deposited in a basin 
flanking the western side of the volcano; and (3) intermediate metavolcanic formation L, a thin, 
restricted sequence of andesitic to dacitic pyroclastic rocks. Renewal of mafic volcanism initiated 
cycle 4, which includes mafic metavolcanic formation M and felsic metavolcanic formation N. 
Tholeiitic basalt flows spread laterally into the former sedimentary basin and are overlain by a 
thin felsic pyroclastic unit; the two formations are about 2,000 feet thick. Cycle 5, the uppermost 
cycle, comprises intermediate metavolcanic formation P, which unconformably overlies the other 
cycles. It contains rare alkalic pyroclastic rocks and is up to 1,900 feet thick.

Diorite, gabbro, and peridotite sills, dikes, and one stock were intruded during volcanism 
and form 15 percent of the supracrustal remnant. Synvolcanic felsic intrusions are locally present.

The northern, North Trout Lake batholith, is composed of 20 discrete intrusive phases that 
range in composition from diorite to granite and form stocks, sills, dikes, and dike swarms; each 
phase has sharp, intrusive contacts with older phases. The general sequence of intrusion is toward 
increasing K2O, Na2O, and SiO2 and decreasing CaO, MgO, and total iron, although interrup 
tions and reversals of this trend are common. The earliest phase, a biotite trondhjemite, has an 
age of 2,950 million years and may be pre-volcanism basement. The southern Setting Net Lake 
batholith is composed of 6 intrusive phases, but most of this batholith is outside the area 
mapped. Trondhjemite and granodiorite are the dominant phases in both batholiths.

Batholith emplacement is closely related to folding and regional metamorphism of the 
metavolcanic-metasedimentary sequence, but tectonic and metamorphic culminations appear to 
slightly predate the batholiths. The batholiths appear to have been emplaced relatively passively 
into pre-existing anticlinal structures in the metavolcanic-metasedimentary sequence. These 
structures gradually expanded as the batholiths were emplaced by successive pulses of magma 
derived from partial melting in the mantle.

Post-batholith igneous activity is reflected by the following minor intrusions: monzonite, 
lamprophyre, peridotite, and diabase dikes, and diorite sheets.

Fault activity was initiated prior to regional metamorphism and continued until after the 
final igneous event.

The former Berens River Mine, which operated from 1939 to 1948 and produced gold, 
silver, lead, and zinc valued at 39,481,498, is y4 mile south of the Trout Lakes area. Within the 
area, 55 sulphide and sulpharsenide occurrences, some of which contain gold, silver, copper, lead, 
and zinc, have been found and are described, although none are presently economic. These 
occurrences are preferentially concentrated in the following lithologies and formations: (1) sul 
phide facies ferruginous chert, argillite, and felsic to intermediate metavolcanics, especially in 
formations G, H, and P; (2) the South Trout Lake metagabbro sill; and (3) thin, metamor 
phosed porphyritic quartz monzonite sills intruded into mafic flows. Of these, the most favour 
able areas for future exploration are the felsic and intermediate metavolcanic rocks in formations 
G, H, and P. Elements most likely to be found are gold, copper, and zinc. Minor iron, molyb 
denum, and asbestos are also present in the area.
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of the

Trout Lakes Area 

District of Kenora (Patricia Portion)

By

L. D. Ayres1

INTRODUCTION

The Trout Lakes area is about 130 miles north of Red Lake (Figure i) and 
comprises 95 square miles, bounded by Latitudes 52 0 51' and 52 0 56' north, and by 
Longitudes 93 0 22' and 93 0 45' west. The map-area is the first part of a 6-year 
detailed mapping project initiated in the eastern part of the Favourable Lake 
metavolcanic-metasedimentary belt in 1965 and completed in 1971. Preliminary 
maps of the remainder of the area have already been published (Ayres 1970, 1972a) 
and two further Geological Reports are in preparation.

The Favourable Lake belt extends from west of the Ontario-Manitoba border 
to North wind Lake, a distance of more than 95 miles (Bennett et al. 1969; Don 
aldson 1969; Quinn 1960) and contains gold, silver, lead, zinc, molybdenum, 
copper, iron, asbestos, uranium, and thorium mineralization. Anomalous features 
of the belt are (1) high silver:gold ratios (as high as 40:1) in many precious metal 
occurrences, and (2) high concentration of molybdenum. Most of the major 
mineral showings are south of the Trout Lakes area.

Recorded mineral exploration began in 1927, following a reconnaissance 
geological survey from Red Lake to Favourable Lake by Douglas (1926). From 
1939 to 1948, Berens River Mines Limited produced gold, silver, lead, and zinc 
valued at |9,481,4982 from their mine y± mile south of the map-area. In 1971, the 
property was owned by Golsil Mines Limited who had carried out intermittent 
underground exploration from 1966 to 1969. The map-area is in the Red Lake 
Mining Division.

^Geologist, Ontario Division of Mines, Toronto. Manuscript approved for publication by 
the Chief Geologist 8 December 1971.

2Annual reports, Berens River Mines Ltd.
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Trout Lakes Area

Topographic map coverage is provided by the contoured North Spirit Lake 
sheet published by the Federal Department of Energy, Mines, and Resources in 
1964 at a scale of 1:250,000 (about l inch to 4 miles). Aerial photographs at a 
scale of about l inch to l mile can be obtained from the National Air Photo 
Library, Department of Energy, Mines, and Resources, Ottawa; and at a scale of 
l inch to 14 mile from the Silviculture Section, Ontario Division of Forests. The 
aerial surveys from which these photographs were made were flown in 1954 and 
1955 respectively.

The only permanent residents in the map-area are Mr. and Mrs. K. Millett 
and family who operate a tourist lodge on South Trout Lake. Golsil Mines 
Limited generally maintain a caretaker at the property on the site of their former 
Berens River Mine, y4 mile south of the map-area. The settlement of Sandy Lake 
is 17 miles northeast of the centre of the area.
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Means of Access

At the present time (1971) the closest road terminus is at Red Lake, 130 miles 
south of the area, and float- or ski-equipped aircraft must be used for rapid access. 
Aircraft can be chartered from several companies in Red Lake, and Ontario Cen 
tral Airlines flies daily scheduled flights from Red Lake to Sandy Lake that will 
stop at South Trout Lake and adjacent lakes on demand. Access will be somewhat



improved by a road currently being constructed between Red Lake and Pickle 
Lake via Windigo Lake; this road will extend to within 50 miles of the map-area. 
An airstrip is also currently being built at Sandy Lake.

The only motor road in the area connects South Trout Lake with the camp 
of Golsil Mines Limited, 94 mile south of the map-area. The winter roads shown 
on the map (Map 2270, back pocket) are in good condition and are used for 
transportation of supplies from Riverton, Manitoba, to Sandy Lake and the Golsil 
camp. Most of the trails are former logging haulage roads last used in 1948, prior 
to the closing of the Berens River Mine. The roads are now overgrown, but many 
can still be travelled on foot. Portages connect most of the major lakes and are 
generally well marked; all portages in the area were used during the 1965 and 
1967 field seasons.

Rathouse Bay in the eastern part of the area is part of Sandy Lake, and the 
wide part of the bay is 22 miles by water from the settlement of Sandy Lake. 
Three canoe routes connect South Trout and North Trout Lakes with Sandy 
Lake: (1) eastward via the mine road, Setting Net Creek, and Rathouse Bay; 
(2) northward via Adams Creek; and (3) westward via Favourable Lake and the 
Severn River; Favourable Lake is l mile west of South Trout Lake. From Rat 
house Bay other canoe routes extend southward to Setting Net and North Spirit 
Lakes.

Field Methods

In 1964, the author spent two weeks in the area examining the property of 
Golsil Mines Limited and making a brief geologic reconnaissance of the meta- 
volcanic-metasedimentary belt near South Trout Lake. The main geological survey 
was begun in 1965 when 35 square miles were mapped, and mapping of the 
remaining 60 square miles was completed in 1967. Three uncoloured preliminary 
maps, at a scale of l inch to 14 mile, were issued in 1967 and show the results of 
both the 1965 (P.422) and 1967 (P.422 (revised) and P.439) field seasons.

Mapping was carried out by traverses along the shores of all lakes and navi 
gable streams and by pace and compass traverses in forested areas. Most outcrops 
can be readily located on aerial photographs and zig-zag traverses were run from 
outcrop to outcrop with only cursory examination being given to intervening 
areas. Individual outcrops were mapped by running subparallel traverse lines 
spaced at 500-foot to 800-foot intervals across the outcrop. No large outcrops, and 
probably only a few small outcrops were missed, especially in the metavolcanic- 
metasedimentary belt.

Geological data were plotted in the field on acetate sheets attached to aerial 
photographs at a scale of l inch to 14 mile. The data were subsequently trans 
ferred to base maps, also at a scale of l inch to 14 mile, which had been prepared 
by the Cartography Section, Ontario Division of Mines, from maps of the Forest 
Resources Inventory, Ontario Ministry of Natural Resources. Minor topographic 
revisions were made to the base maps during the survey. Geologic Map 2770, 
accompanying this report, is at a scale of l inch to yz mile.
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The only surveyed lines in the map-area are claim lines near the south bound 
ary; the geology is not tied to these claim lines.

All chemical analyses were done by rapid methods. In analyses by the Mineral 
Research Branch, Ontario Division of Mines (Tables 6, 8, 11, 13, 15, 18, 19, 21, 
22); SiO2, A12O3 , Fe2O3 , MgO, CaO, TiO2 , and MnO were determined by X-ray 
fluorescence; most trace elements were determined by emission spectrography; 
FeO, Na2O, K2O, H2O-|-, H2O , CO2 , P2O5, S, As, and Sb were determined by 
chemical methods; and Co, Cu, Ni, and Zn by atomic absorption. In analyses by 
van de Kamp (Tables 6, 8) FeO, CO2 , and H 2O were determined by chemical 
methods and all other elements by X-ray fluorescence (van de Kamp 1968). In two 
analyses done at the University of Manitoba (Tables 18, 21), CO2, H 2O, and 
Na2O were determined by chemical methods, and other elements by X-ray fluor 
escence (Wilson et di. 1965).

Previous Geological Work

The first recorded descriptions of the Favourable Lake metavolcanic-meta- 
sedimentary belt were the result of reconnaissance surveys made in 1886 by Low 
(1887) and in 1925 by Douglas (1926). Both Low and Douglas examined the east 
end of Favourable Lake but did not cross the portage into the map-area. In 1927, 
following the publication of Douglas' report, prospectors found several mineral 
ized showings in the belt including the gold-, silver-, lead-, and zinc-bearing quartz 
vein that later became the Berens River Mine. These discoveries precipitated a 
more detailed survey of the belt by Hurst (1930) in 1928. The boundaries of the 
belt within the map-area have been only slightly modified from those shown by 
Hurst.

In 1937, Satterly (1939) mapped the adjacent Sandy Lake metavolcanic-meta- 
sedimentary belt, and his map includes the northeast corner of the present map- 
area. A geological map of part of the belt south of South Trout Lake was prepared 
by the geological staff of Berens Rivers Mines Limited at a scale of l inch to 1,000 
feet; this map is on file at the Resident Geologist's office, Ontario Ministry of 
Natural Resources, Red Lake (File 53C/NW).

The map-area was included in a geological reconnaissance carried out by the 
Geological Survey of Canada in 1960 (Donaldson 1961; 1969; Duffel et al. 1963; 
Prest 1963), and samples collected during this survey formed the basis of several 
geochemical studies (Holman 1962; Donaldson et al. 1964; Moxham 1965; Emslie 
and Holman 1966).

Aeromagnetic maps at a scale of l inch to l mile were issued in 1960 (ODM- 
GSC 1960a; 1960b).

Natural Resources

The map-area is in the Northern Coniferous Section of the Boreal Forest 
Region (Rowe 1959). The dominant tree species is ubiquitous black spruce, but 
balsam fir is also abundant except in swamps and muskegs. Sparse white spruce



occur in well drained stands of black spruce. Trembling aspen and rare balsam 
poplar are found along lake shores, on glacial drift surrounding outcrop hills, and 
on some Pleistocene clay plains. Jackpine occurs on some outcrops, on Pleistocene 
sand and gravel deposits, and in a recently burned area north and northeast ot 
North Trout Lake. White birch is generally restricted to stream valleys but is 
locally found in stands of aspen along lake shores. Alder and minor tamarack are 
found in swampy areas and willow occurs along some streams. Rare mountain 
maple and mountain ash were found in well drained areas.

During the operating life of their mine, Berens River Mines Limited cut some 
white spruce and trembling aspen for local use from the area between South 
Trout Lake and the mine, along the shore of South Trout Lake, and along Set 
ting Net Creek, immediately south of the map-area; some of the spruce stumps 
are more than three feet in diameter. In 1965, Golsil Mines Limited cut some 
white spruce for local use along the shore of South Trout Lake and Rathouse 
Bay. Good stands of mature, white spruce are now scarce in readily accessible 
areas. Two old sawmill sites were found along the north side of Rathouse Bay.

South and North Trout Lakes are well known locally for their lake trout, and 
this is the main reason for the location of a tourist lodge on South Trout Lake. 
Pike and pickerel can be caught in many of the larger lakes, although pickerel 
are rare in South and North Trout Lakes. Murky water, caused by suspended 
clay particles, hampers fishing in Rathouse Bay.

Wild life observed during the mapping include bear, beaver, mink, moose, 
muskrat, otter, rabbit, and squirrel. Birds, including ducks and grouse, are abun 
dant in many parts of the area. Indians from Sandy Lake actively hunt moose and 
ducks along streams flowing into Rathouse Bay. Some trapping is carried out in 
the winter months.

There are no possible sources of hydro-electric power in the map-area, but, 
two miles south of the area, on the Flanagan (formerly Duck) River which flows 
into Rathouse Bay, Berens River Mines Limited had a powerhouse capable of 
delivering 1,300 kilowatts to the mine (Banghart 1940). This is less than 50 per 
cent of the estimated hydro-electric capacity of the Flanagan River at this site.

Physiography

Elevations in the map-area range from 907 feet, the elevation of a topographic 
survey monument on the west shore of Rathouse Bay, to more than 1,100 feet 
south of South Trout Lake.1 Relief is generally less than 50 feet but locally is as 
much as 150 feet.

Most outcrops form hills projecting as much as 100 feet above a relatively flat 
Pleistocene and Recent plain that covers between 30 and 75 percent of the map- 
area (Figure 10, Chart A, back pocket). The outcrop hills are well exposed and 
have only a thin, spotty covering of glacial drift. Most of the original drift cover 
was probably removed by wave action in Pleistocene lakes. Outcrop density is 
variable, and is lowest along the western edge and in the east half of the area

lElevations taken from North Spirit Lake topographic sheet 53C, Department of Energy, 
Mines, and Resources, Ottawa. Scale 1:250,000
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where a thick Pleistocene clay formation was deposited from glacial Lake Agassiz 
(Figure 10, Chart A, back pocket).

Bedrock lithology and structure have only a slight influence on topography. 
The most noticeable effect is linear valleys and local scarps that mark the trace 
of faults; lithologic boundaries are only rarely reflected by topography. In general, 
all rock types have equal outcrop densities, but many granitic and some meta- 
sedimentary outcrop hills have slightly less glacial drift and soil cover than mafic 
metavolcanic outcrops. This appears to reflect a greater microrelief within mafic 
metavolcanic outcrop hills than in other outcrops.

All streams in the map-area drain either into Favourable Lake or into the 
West Arm or Rathouse Bay of Sandy Lake. Both of these lakes are on the Severn 
River, which drains into Hudson Bay.

In general, drainage is poorly established. Swamp and muskeg are common 
along the western edge and in the east half of the area (Figure 10, Chart A, back 
pocket), where thick lacustrine deposits, of silt and clay of Pleistocene age, hamper 
drainage. Lakes are sparse and vary greatly in depth: both South Trout and North 
Trout Lakes are deep, clear lakes, but Rathouse Bay, the largest body of water in 
the area, has an average depth of less than 15 feet. The water of Rathouse Bay is 
murky because of suspended clay eroded from Pleistocene clay deposits along the 
shore of the bay and along the Flanagan River to the south. Visibility in the water 
is less than 6 inches and care must be taken when landing aircraft in the bay.

Between the middle of June and the middle of September, the water level in 
Rathouse Bay and South Trout Lake decreases about 3 feet and 1.5 feet respec 
tively. Other large lakes and streams show a corresponding drop in water level. 
All outcrops on these two lakes were located in the fall, and some are not exposed 
in the spring.

GENERAL GEOLOGY

In the map-area, an isoclinally folded, Early Precambrian metavolcanic- 
metasedimentary-metagabbroic sequence forms an east- to southeast-trending belt 
that ranges in width from 2 to 3 miles. Four miles south of the map-area, the belt 
widens to eight miles. The belt is bordered by two, generally concordant, com 
posite granitic batholiths that are intrusive into the metavolcanic-metasedi- 
mentary-metagabbroic sequence. The northern batholith, here named the North 
Trout Lake batholith, underlies about 75 percent of the map-area and extends an 
unknown, but probably long distance beyond the area. The southwestern batho 
lith, herein referred to as the Setting Net Lake batholith, is also a large pluton 
extending west and south of the area.

The metavolcanic-metasedimentary sequence is about 10,000 feet thick in the 
map-area but thickens southward; neither top nor bottom is exposed. The 
sequence has the following measured lithologic composition (Figure 11, Chart A, 
back pocket): 67 percent mafic flows, 11 percent intermediate pyroclastic rocks 
and minor flows, 3 percent felsic pyroclastic rocks and rare flows, and 19 percent 
metasediments, predominantly sandstone and conglomerate. Minor metasedi-



mentary units include slate, argillite, siltstone, iron formation, ferruginous chert, 
chert, marble, and calc-silicate gneiss.

Stratigraphic correlation is hampered by faults and metagabbro intrusions, 
but 12 formations have been tentatively recognized. Stratigraphic relations and 
thicknesses are summarized in Table l, and Figures 2 and 3. The sequence is 
characterized by marked lateral and vertical facies changes, and most formations 
can be traced only partway across the area. East of North Trout Lake mafic meta- 
volcanic formations J and M cannot be separated because intervening metasedi- 
mentary formation K is absent. .

The formations have been given informal alphabet designations rather than 
formal names for three main reasons: (1) the stratigraphy is tentative, (2) the 
formations are confined to the Favourable Lake metavolcanic-metasedimentary 
belt and consequently have restricted geographic distribution, and (3) even if 
formal nomenclature was warranted, there are insufficient geographic names in 
the area to name all formations.

The sequence represents parts of five incomplete volcanic cycles that, in gen 
eral, started with effusive mafic volcanism and culminated with explosive inter 
mediate to felsic volcanism or with clastic sedimentation derived from such 
volcanism. Cycle l, the lowest cycle, is poorly developed in the map-area but 
thickens southward in the adjoining Setting Net Lake and Northwind Lake areas 
(Ayres 1970; 1972a). It consists of mafic flows of formation B capped by argillite 
of formation D.

Cycle 2, represented by mafic metavolcanic formation E, metasedimentary for 
mation F, intermediate formation G, and felsic metavolcanic formation H is 
exposed only south of South Trout Lake. It appears to represent a subaqueous 
shield volcano. Vents for the felsic part of the cycle have been identified in for 
mation H at the Golsil Mines Limited camp, y± mile south of the area (Ayres 
1970).

Cycle 3 comprises mafic metavolcanic formation J, metasedimentary formation 
K, and intermediate metavolcanic formation L and is about 6,500 feet thick. The 
metasediments were derived from felsic to intermediate volcanism and were 
deposited in a basin that flanked a northwestward-sloping, mafic shield volcano

Mafic metavolcanic formation M forms most of cycle 4, but the mafic flows are 
locally capped by felsic pyroclastic rocks of formation N. The uppermost cycle, 
cycle 5, consists only of intermediate metavolcanic formation P and it uncon- 
formably overlies the other cycles and contains local alkalic phases.

Prior to major metamorphism and deformation and probably during volcan 
ism, the volcanic-sedimentary sequence was intruded by many mafic and ultra 
mafic sills and dikes and by one mafic to ultramafic stock. These plutons range 
in composition from diorite to peridotite and underlie 15 percent of the sequence 
although individual sills are generally less than 800 feet thick. Serpentinized 
peridotite forms about 40 percent of the stock, local units in metagabbro sills, 
and isolated sills lacking gabbroic phases. Some of the isolated sills cannot be 
differentiated accurately from post-metamorphism, partly serpentinized peridotite 
sills and dikes. At the south boundary of the area a 5- to 10-foot wide, brecciated 
ultramafic dike intruded the stock.

Felsic intrusive activity began during volcanism with emplacement of a sub 
volcanic sheet of granophyric quartz diorite associated with felsic metavolcanic 
formation H. Several swarms of equigranular to porphyritic, trondhjemite to
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Table l TABLE OF FORMATIONS FOR THE TROUT LAKES AREA

CENOZOIC
RECENT

Organic mud; lacustrine and fluvial clay, silt and sand 
PLEISTOCENE

Till; lacustrine clay and silt; fluvial sand and gravel
Unconformity

PRECAMBRIAN (?)
DIORITE SHEETS

Diorite and quartz diorite
Intrusive Contact

PRECAMBRIAN
EARLY PRECAMBRIAN (?)

DIABASE
Intrusive Contact (f) 

LATE ULTRAMAFIC ROCKS 
Peridotite 
Lamprophyre

Intrusive Contact (f) 
MONZONITE

Intrusive Contact 
EARLY PRECAMBRIAN

GRANITIC BATHOLITHS
NORTH TROUT LAKE BATHOLITH! 
Late biotite phases 

N-20 Pegmatite 
N-19 Leucocratic quartz

monzonite, aplite 
N-18 Equigranular biotite

trondhjemite 
N-17 Leucocratic quartz

monzonite 
N-16 Porphyritic biotite

trondhjemite2 
N-15 Porphyritic hornblende-

biotite trondhjemite2 
N-14 Porphyritic biotite

granodiorite 
N-13 Equigranular biotite

trondhjemite 
N-12 Porphyritic biotite

trondhjemite2
HORNBLENDE-BlOTITE PHASES

N-ll Porphyritic hornblende-
biotite trondhjemite2 

N-10 Porphyritic hornblende-
biotite trondhjemiteS 

N-9 Equigranular hornblende-
biotite trondhjemite 

N-8 Porphyritic hornblende-
biotite trondhjemite* 

N-7 Porphyritic hornblende-
biotite granodiorite^ 

N-6 Equigranular hornblende-
biotite trondhjemite 

N-5 Biotite-hornblende
trondhjemite 

N-4 Biotite-hornblende diorite

EARLY BIOTITE PHASES
N-3 Equigranular biotite

trondhjemite
N-2 Biotite-hornblende diorite 
N-l Leucocratic syenodiorite 

ISOLATED PHASES
Leucocratic biotite granodiorite 

SETTING NET LAKE BATHOLITHI 
Biotite phases 

S-6 Pegmatite 
S-5 Leucocratic quartz

monzonite
S-4 Biotite trondhjemite 
S-3 Porphyritic biotite 

granodioriteS
HORNBLENDE-BlOTITE PHASES

S-2 Equigranular hornblende-
biotite granodiorite 

S-1 Porphyritic hornblende-
biotite trondhjemite2
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Intrusive Contact 
METAMORPHOSED GRANITIC ROCKS6

Porphyritic quartz monzonite (quartz-feldspar porphyry) 
Equigranular biotite quartz monzonite, granodiorite, and trond 

hjemite
Granophyric biotite quartz diorite

METAMORPHOSED ULTRAMAFIC AND MAFIC INTRUSIVE ROCKS6 
Pyroxenite, peridotite, gabbro, diorite, and trondhjemite

Intrusive Contact 
METAVOLCANIC-METASEDIMENTARY SEQUENCE?

Formation P   Intermediate pyroclastic rocks and sandstone (0-1900')
Intermediate metavolcanic member (0-1200') felsic to mafic tuff,

lapilli-tuff, and flows
Sandstone member (0-7000   quartz-rich greywacke, quartz-poor 

greywacke, argillite, iron formation, ferruginous chert, slate

Unconformity 
Formation N   felsic tuff (0-400')

Felsic to intermediate tuff, quartz-poor greywacke

Formation M   mafic flows (200-1850')
Mafic flows, felsic to intermediate tuff

Formation L   intermediate lapilli-tuff (0-200') 
Intermediate to mafic lapilli-tuff

Formation K   sandstone and conglomerate (0-3225')
Sandstone member (0-2100')   quartz-rich greywacke, intermediate

to felsic tuff and flows 
Conglomerate member (0-1400')  pebble and cobble conglomerate,

quartz-poor greywacke, calc-silicate gneiss

Formation J   mafic flows (0-3200')
Mafic flows, intermediate tuff, ferruginous chert

Formation H   felsic pyroclastic rocks (900')8 
Felsic tuff, lapilli-tuff, tuff-breccia

Formation G   intermediate and felsic pyroclastic rocks (1200-1500*)
Intermediate member (600-1500')   intermediate to felsic tuff, lapil 

li-tuff, tuff-breccia, ferruginous chert 
Felsic member (0-600')   felsic tuff, ferruginous chert

Formation F   siltstone and marble (0-200')
Siltstone, marble, calc-silicate gneiss

Formation E   mafic flows (2350') 
Mafic flows

Formation D   argillite (300')
Argillite, conglomerate, sandstone, iron formation, chert, slate 

Formation B   mafic flows (650')
Mafic flows

Notes:
1. Correlation of phases between the two batholiths is uncertain.
2. Phenocrysts are plagioclase.
3. Phenocrysts are microcline.
4. Phenocrysts are plagioclase and hornblende.
5. Age relationship with other phases unknown.
6. In part related to volcanism.
7. Distribution of formations shown on Figure 2. Map No. 2270 (back pocket) shows distribution 

of lithofacies rather than formations.
8. Thicken southward in Setting Net Lake area (Ayres 1970).



Trout lakes Area

quartz monzonite dikes and sills in mafic metavolcanic formations also may be 
related to volcanism but could be phases of the granitic batholiths. All of these 
early intrusions have been metamorphosed.

Major felsic igneous activity resulted in emplacement of the two granitic 
batholiths. In the North Trout Lake batholith, 20 discrete intrusive phases 
forming stocks, sills, dikes, and dike swarms have been recognized (Table 1). Early 
biotite phases have an age of 2,950 million years (Krogh and Davis, 1971) and may 
represent pre-volcanism basement. The other phases have definitely intruded the 
metavolcanic-metasedimentary sequence. In the hornblende-biotite and late biotite 
phases, the general sequence of intrusion is toward increasing K2O, Na2O, and 
SiO2 and decreasing CaO, MgO, and total iron, although interruptions and 
reversals of this trend are common. Only six intrusive phases have been recog 
nized in the Setting Net Lake batholith, and porphyritic biotite granodiorite 
greatly predominates over the other phases.

The volcanic-sedimentary-gabbroic sequence was regionally metamorphosed 
under greenschist and amphibolite facies conditions. The facies have a zonal dis 
tribution, with amphibolite facies rocks adjacent to the granitic batholiths; the 
batholiths were probably intruded during or shortly after the metamorphic event 
Figure 2, Chart A, back pocket). Hornblende-hornfels facies contact meta 
morphic zones were locally recognized immediately adjacent to the batholiths and 
rarely adjacent to metagabbro intrusions.

Post-batholith igneous activity is represented by a monzonite dike, a lampro 
phyre dike, several partly serpentinized peridotite dikes and sills, a north-north 
east-trending diabase dike composed of several en echelon segments and subsidiary 
dikes, and several diorite sheets (Table 1). The diorite sheets may be post- 
Precambrian in age.

The area was covered by glacial Lake Agassiz and is near the south edge of the 
Sandy Lake basin, a major area of lacustrine clay sedimentation in the lake (Elson, 
1967). Pleistocene clay and Recent swamp developed on the clay plains are 
widespread in the eastern part of the area (Figure 10 Chart A, back pocket) and 
hamper correlation of intrusive phases in the North Trout Lake batholith.

Metavolcanic-Metasedimentary Sequence

LITHOLOGY 

Metavolcanics

Metavolcanics, including those of pyroclastic origin, form 81 percent of the 
metavolcanic-metasedimentary sequence. They range in composition from basalt 
to rhyolite (Table 6), but in the field and laboratory a simple three-fold classifica 
tion has been used based on colour index, which is the percentage of mafic 
minerals (clinopyroxene, amphibole, biotite, and chlorite) in the rocks. The three 
groups, their colour index limits, and relative abundances in the metavolcanic
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Trout Lakes Area

sequence are: mafic metavolcanics (colour index greater than 35) 82 percent; 
intermediate metavolcanics (colour index between 35 and 15) 14 percent; and 
felsic metavolcanics (colour index less than 15) 4 percent.

Colour index can be readily determined in the field with a good hand lens by 
observing the fresh surface of a sample, especially the area near the lower interface 
of the weathering rind. Colour index is an approximate measure of chemical 
composition because (1) the minerals forming the index contain most of the iron 
and magnesium in the metavolcanics, and (2) in most volcanic sequences, iron and 
magnesium show an overall decrease with increasing silica content (cf Turner and 
Verhoogen, 1960), a common measure of composition (Goodwin, 1968).

Both normative and modal colour index have been tabulated with the chemical 
analyses in Table 6. There are too few analyses in the felsic and intermediate range 
to show the general correlation between colour index and chemical composition, 
but sufficient analyses to indicate the uncertainties of the method. Yet colour index 
is the only rapid classification tool presently usable in the field.

MAFIC METAVOLCANICS

Mafic metavolcanics form four formations (B, E, J, and M) in the map-area 
and locally occur in other formations. They were derived predominantly from 
basaltic and andesitic flows metamorphosed under greenschist, amphibolite, and 
locally hornblende-hornfels facies conditions (facies defined according to Turner 
1968). On weathered surfaces, mafic metavolcanics are pale green to dark green in 
the greenschist facies, and dark green in amphibolite and hornblende-hornfels 
facies. On fresh surfaces they are generally dark green although greenish black to 
black varieties are locally present in the amphibolite facies. Increases in meta 
morphic grade (Figure 2 Chart A, back pocket) are commonly accompanied by a 
deepening of the colour. Mafic metavolcanics range from well foliated to locally 
massive and in the hornblende-hornfels facies are locally gneissic.

As shown in Table 2, mafic metavolcanics are composed predominantly of 
metamorphic amphibole and plagioclase; primary volcanic mineralogy is only rare 
ly preserved. In greenschist facies rocks the pale blue-green amphibole is actinolite 
or actinolite rimmed by hornblende, but in amphibolite facies rocks the amphi 
bole is blue-green hornblende. Plagioclase compositions are given in Table 3 
which also lists the metamorphic mineral assemblages found. Minor minerals in 
many of these assemblages include sphene, iron-titanium oxide, apatite, pyrite, and 
pyrrhotite. Mafic flows commonly contain less than l percent quartz, but pyro 
clastic rocks have an average quartz content of 10 percent. Modal analyses of four 
mafic metavolcanic samples are given in Table 6.

Many of the large outcrops have extensive lichen and moss cover that hampers 
rock examination; as a result flow contacts were only rarely observed and flow 
thicknesses could not be measured.

Two major types of flows can be distinguished: (1) flows that are uniformly 
fine-grained and probably thin, and (2) thicker flows that have fine-grained 
margins and fine- to medium-grained interiors. The thicker flows may be mistaken 
locally for metagabbro intrusions, especially southeast of South Trout Lake, but

12



METAMORPHIC MINERAL ASSEMBLAGES IN MAFIC METAVOLCANICS 
Toble 3 l IN THE TROUT LAKES AREA______^_^____^____^____

GREENSCHIST FACIES

amphibole 4- albite   carbonate   epidote 
amphibole 4- chlorite 4- carbonate
amphibole 4- albite   quartz 4- carbonate 4- chlorite   epidote 
amphibole 4- albite 4- quartz 4- epidote   chlorite 
amphibole 4- albite 4- quartz 4- carbonate   biotite 
amphibole 4- albite 4- biotite 4- carbonate   epidote 
amphibole 4- albite 4- biotite 4- chlorite   carbonate   epidote 
biotite 4- albite 4- quartz 4- microcline 4- carbonate 4- chlorite

AMPHIBOLITE AND HORNBLENDE-HORNFELS FACIES

hornblende 4- plagioclase (An2 8-5B) ± epidote
hornblende 4- plagioclase (An2 o-55) 4- biotite   chlorite   carbonate 
hornblende 4- plagioclase (An2 4-4s) 4- quartz 4- biotite   epidote 
hornblende 4- plagioclase (Ann-4 o) 4- quartz 4- biotite 4- carbonate   chlorite 
hornblende 4- plagioclase (An2e-7s) 4- quartz   carbonate   epidote 
hornblende 4- plagioclase (An3 s) 4- quartz 4- chlorite   epidote 
clinopyroxene 4- plagioclase (An28-B8 )   hornblende   quartz 
clinopyroxene 4 quartz 4- hornblende

In Tables 3, 4, 5, 7, 10, and 12, mineral assemblages are listed in order of decreasing abundance 
for each facies or type, and the minerals in each assemblage are also given in order of decreasing 
abundance.

the flows are generally moderately foliated and their grain size is commonly less 
than l mm whereas metagabbro, except adjacent to contacts, is poorly foliated and 
has a grain size of l to 2 mm. Local gradation into pillowed units also helps distin 
guish flows from intrusions. The thicker flows are most extensive in formation E 
southeast of South Trout Lake, and in formation M at the west end of the lake. 
One flow east of South Trout Lake is at least 700 feet thick, but most of the 
thicker flows appear to be less than 150 feet thick.

In greenschist facies rocks, primary isogranular and rare subophitic to ophitic 
texture is locally preserved by relicts of primary mineralogy, and by pseudo 
morphism of primary anhedral pyroxene by amphibole, and of subhedral, tabular 
plagioclase by single grains or aggregates of albite. Primary, normally-zoned plagio 
clase (andesine to bytownite) was found in four samples and primary clinopy 
roxene in one sample. Several ophitic flows occur north and east of South Trout 
Lake in formations J and M; these have a characteristic knobby weathered surface 
reflecting amphibole pseudomorphs up to five millimetres in diameter. Porphyritic 
flows are rare and contain fine- to medium-grained altered, plagioclase phenocrysts. 
In amphibolite facies rocks primary textures have been almost completely de 
stroyed.

Pillows are present in many flows in formation E and the unsubdivided part 
of formations J and M (Figure 2 Chart A, back pocket) but are rare elsewhere. 
Most pillows have a somewhat flattened, balloon shape (Photo 1), and range in 
length from l to 6 feet and in thickness from l foot to 3 feet; loaf- and bun-shaped

13



Trout Lakes Area

ODM8819

Photo l-Somewhat flattened pillows in mafic flow; northeast of South Trout Lake. White quartz-carbonate 
lens near hammer head probably fills former gas cavity. In upper left corner white chert fills 
hollow between pillows.

pillows are locally present. In some parts of the sequence, especially near the 
granitic batholiths, pillows are highly distorted with a length: thickness ratio as 
great as 10:1. Pillow selvages are generally well developed and range in width from 
ys to l inch. In highly distorted pillows the selvage is not disrupted and selvages 
of adjacent pillows are locally interdigitated. Most pillows are tightly packed, but 
chert was found locally filling primary hollows between pillows (Photo 1).

In several pillowed flows northeast of South Trout Lake, quartz-carbonate 
lenses as much as 4 inches long are present in the centre of some pillows (Photo 1) 
and may represent former gas cavities. Rare quartz amygdules were found in 
several flows.

Variolitic, commonly pillowed flows are widespread in formation E southeast of 
South Trout Lake and were locally found elsewhere. The variolites are 1/4 to l 
inch in diameter, white-weathering, spherical aggregates of plagioclase and amphi 
bole that contain less amphibole than non-variolitic parts of the flows. Rarely 
variolites have been flattened into elongated disks. Many variolites have a tiny 
mafic core, but the primary structure has been destroyed by metamorphism in all 
but one outcrop where radial structure is preserved. Variolites form as much as 50 
percent of some flows and where abundant, commonly have coalesced. In pillowed 
flows, variolites are generally concentrated in pillow centres.

Flow-top breccia consisting of l-inch to 12-inch long, lenticular to angular 
mafic fragments in a mafic matrix was found in several outcrops. Breccia zones 
are generally less than 5 feet thick.

14
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Photo 2-Massive hornblende-plagioclase amphibolite near North Trout Lake batholith; North Trout Lake. 
The irregular, pale grey veins are epidote-clinopyroxene aggregates formed during metamorphism.

One flow in formation E southeast of South Trout Lake contains 0.5-mm to 
5 mm-thick, albite-rich layers parallel to flow contacts and separated by l cm to 
4 cm of normal mafic metavolcanics. The albite grains are perpendicular to layer 
boundaries, and the layers are probably veins filling fractures rather than primary 
igneous layers.

Rare mafic tuff was found in several formations, especially intermediate meta- 
volcanic formation P along the northeast shore of South Trout Lake. Mafic 
lapilli-tuff and tuff-breccia were recognized more often than tuff1 but form an 
insignificant part of the mafic sequence; they are concentrated southeast of South 
Trout Lake in the upper part of mafic formation E and northern part of inter 
mediate formation G. Pyroclastic units range in thickness from 2 to 150 feet, and 
are generally associated with either mafic flows or intermediate pyroclastic units.

In mafic tuff primary textures are poorly preserved and bedding ranges in 
thickness from 14 inch to 10 inches. Primary textures are better preserved in the 
coarser-grained lapilli-tuff and tuff-breccia but no bedding was observed except for 
rare felsic to intermediate interbeds. Fragments in lapilli-tuff and tuff-breccia 
average l inch to 2 inches in length but are up to 6 inches long; undeformed 
fragments vary in shape from rounded to angular, but most fragments are de-

iClassification of pyroclastic rocks after Fisher (1966). Fisher gives precise textural limits for 
the various rock types but as a generalization the following definitions apply: tuff is composed 
dominantly of ash (particles smaller than 2 mm), lapilli-tuff is a mixture of ash and lapilli (frag 
ments between 2 and 64 mm) with minor blocks (fragments larger than 64 mm), and tuff- 
breccia is a mixture of ash, lapilli, and blocks in approximately equal proportions.
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formed into lenticular shapes. Matrix and fragments are dominantly mafic, but 
felsic to intermediate fragments form up to 30 percent of some lapilli-tuff units; 
non-volcanic fragments are rare and consist essentially of chert. Mafic fragments 
vary in texture from fine- to medium-grained, and in the upper part of formation 
E pillow fragments are locally present.

Adjacent to the granitic batholiths mafic metavolcanics are commonly gneissic 
as a result of metamorphic differentiation. Gneissic layers are both continuous and 
discontinuous. Continuous layers resemble bedding, range in thickness from 1/16 
inch to 11/2 inches, and reflect variations in hornblende:plagioclase, biotite-horn- 
blende, and clinopyroxene:hornblende ratios. Discontinuous layers are associated 
with both massive and continuously layered amphibolite and form pale brown- 
weathering, concordant lenses and irregular, discordant veins (Photo 2) up to 6 
inches thick. They are essentially epidote-clinopyroxene aggregates.

In the field mafic metavolcanics can be distinguished from other major rock 
units by the following characteristics: (1) colour index greater than 35; (2) dark 
green fresh surfaces and green to dark green weathered surfaces, reflecting abun 
dance of the green mafic minerals chlorite and amphibole; (3) biotite content 
generally less than 5 percent; (4) quartz content generally less than l percent ex 
cept in pyroclastic rocks; (5) grain size generally less than l mm; (6) pillows com 
monly present; and (7) rare pyroclastic units.

INTERMEDIATE METAVOLCANICS

Intermediate metavolcanics were derived dominantly from andesitic, dacitic, 
and rhyodacitic pyroclastic rocks metamorphosed to the greenschist and amphi 
bolite facies. They form the major part of three formations (G, L, and P) which 
are characterized by lithologic heterogeneity, and locally occur in other formations. 
Intermediate metavolcanics weather pale grey, grey, grey-green, and rarely pale 
brown; and are grey, grey-green, or black on fresh surfaces. There is no noticeable 
correlation between colour and metamorphic grade as in the mafic metavolcanics. 
Intermediate metavolcanics are well foliated to rarely massive.

Intermediate metavolcanics are composed dominantly of metamorphic plagio 
clase, quartz, biotite, and amphibole, (Table 2); primary volcanic mineralogy is 
only rarely preserved. In greenschist facies rocks the amphibole is pale green to 
pale blue-green actinolite and in amphibolite facies rocks is blue-green horn 
blende. Plagioclase compositions and metamorphic mineral assemblages are given 
in Table 4. Minor minerals in many assemblages include apatite, iron-titanium 
oxide, pyrite, and pyrrhotite, and rarely tourmaline, sphene, zircon, and allanite. 
Modal analyses of three samples are given in Table 6.

Intermediate flows were found only in formation P on a long point on the 
north shore of South Trout Lake, and as thin units in the sandstone member of 
metasedimentary formation K between North Trout and South Trout Lakes. 
Many flows are porphyritic, with phenocrysts of plagioclase, quartz, and locally 
potassic feldspar; most phenocrysts are recrystallized but rare primary andesine is 
preserved. The flows vary from massive to amygdaloidal with quartz and carbonate 
amygdules. A 70-foot thick flow in metasedimentary formation K has a fine- to 
medium-grained interior and fine-grained margins with the upper fine-grained 
zone thicker than the lower zone.
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I METAMORPHIC MINERAL ASSEMBLAGES IN INTERMEDIATE
Table 4 | METAVOLCANICS IN THE TROUT LAKES AREA^^^^^^^^

GREENSCHIST FACIES

albite -\- quartz -j- biotite -J- muscovite -\- microcline H- carbonate   chlorite
albite -\- quartz -\- biotite + muscovite 4- microcline -\- carbonate + chlorite 4- epidote
albite 4- quartz 4- biotite -f- amphibole -\- carbonate   chlorite
albite 4- quartz 4~ biotite 4~ amphibole 4- muscovite 4~ carbonate 4~ chlorite   epidote
albite 4- quartz 4~ biotite amphibole 4~ chlorite
albite 4- amphibole 4- 4- biotite 4- chlorite 4" carbonate

AMPHIBOLITE FACIES

plagioclase (An3S-so) 4- quartz 4- biotite 4- chlorite 4- muscovite   garnet 
plagioclase (An30-37) 4- quartz 4- biotite 4- chlorite   carbonate 
plagioclase (An2 o-2s) 4- quartz 4~ biotite 4- muscovite 4~ microcline 4- carbonate 
plagioclase (An2 s-4o) 4~ quartz 4- hornblende 4~ biotite   carbonate 
plagioclase (An2 s) 4~ quartz 4- biotite 4- hornblende 4- muscovite 4- garnet

Intermediate pyroclastic rocks are approximately 60 percent tuff and 40 percent 
lapilli-tuff and tuff-breccia. Tuff is a major component of formations G and P 
southeast of, and along the northeast shore of South Trout Lake. It forms units 
as much as 30 feet thick between mafic flows of the mafic formations, and i/^-inch 
to 150-foot thick units in metasedimentary formation K between South Trout and 
North Trout Lakes. Coarser-grained pyroclastic rocks form all of formation L 
south of South Trout Lake, about 40 percent of formation G, and minor units in 
formation P.

In greenschist facies tuff, primary texture is partly preserved by pseudomorphic 
recrystallization of primary fine- to medium-grained plagioclase, quartz, and rock 
fragments, and by rare, primary oligoclase-andesine and quartz crystals. Primary 
textures are only rarely preserved in amphibolite facies rocks. The original plagio 
clase and quartz crystals were angular to rounded and ranged in abundance from 
5 to 60 percent. Rare pyroxene crystals, now represented by actinolite pseudo- 
morphs, were the only primary mafic minerals identified. Felsic to mafic volcanic 
and rare chert fragments, now recrystallized to lenticular and irregular aggregates, 
form 40 to 95 percent of the tuff; felsic and intermediate fragments predominate. 
Bedding is generally well developed and ranges in thickness from 0.1 inch to 5 
feet; a few units appear to be massive.

A distinctive 150-foot thick, slaty tuff unit, which has abnormally fine grain 
size and 0.1- to 1-inch thick beds, occurs in formation G east of the South Trout 
Lake road near the south boundary of the area. This unit is characterized by a 
well developed parting or cleavage parallel to bedding.

Tuff interbeds in metasedimentary formation K between North Trout and 
South Trout Lakes resemble the enclosing quartz-rich sandstone (q.v.) but can be 
distinguished by the following characteristics: (1) finer grain size (0.5 vs. l mm), 
(2) lower quartz content (cf. Tables 2 and 8), and (3) absence of bluish quartz that 
is diagnostic of much of the sandstone and siltstone interbeds. The intermediate 
metavolcanic member between metasedimentary formation K and overlying
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ODM8821

Photo 3-lntermediate tuff-breeeia containing angular to rounded, intermediate and mafic fragments, 
formation G; west of South Trout Lake road, near south boundary of area. Massive unit on left is a 
metagabbro dike. White spots are lichen.

mafic metavolcanic formation M has a well developed, locally contorted layering 
adjacent to the mafic formation. Layers are fine-grained and generally only a frac 
tion of an inch thick, and appear to be largely the result of shear along the contact 
with the mafic formation rather than primary flow layering or bedding. Where 
exposed, the contact is the locus of shearing, and a prominent south-facing scarp 
occurs at the contact.

At the North Rock No. 22 Vein occurrence (Property 11, on Map 2270), south- 
east of South Trout Lake, massive, medium-grained, intermediate tuff of formation 
P resembles granitic rocks and was previously mapped as granite (Berens River 
Mines Limited, map in assessment work file 53C/NW, Resident Geologist's Office, 
Ontario Ministry of Natural Resources, Red Lake).

Along the northeast shore of South Trout Lake intermediate tuff is intimately 
interbedded with mafic and felsic tuff.

In the coarser-grained pyroclastic rocks, primary texture is preserved by rock 
fragments that range in size from a fraction of an inch to 2 feet (Photo 3). Where 
undeformed, fragments vary in shape from angular to rounded (Photo 3), but 
many fragments are deformed into lenticular shapes. Fragments are dominantly 
intermediate to mafic in composition, but fragment population is variable from 
unit to unit and some felsic fragments occur in most units; rare chert and vein 
quartz fragments have been identified. In many units the fragments have es 
sentially the same composition as the finer-grained matrix, but in several units 
the fragments appear to be more mafic than the matrix. Most of the coarser-
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grained pyroclastic units are massive, at least on the scale of visible exposures, 
except for local fine-grained interbeds. The coarsest pyroclastic units (Photo 3) 
are in formation G near the south boundary of the area. They underlie vent- 
derived, felsic pyroclastic rocks of felsic formation H.

In the field, intermediate metavolcanics can be distinguished from most other 
major rock units by the following characteristics: (1) colour index between 15 and 
35, (2) pale grey, grey, or grey-green weathered surfaces reflecting moderate mafic 
content with biotite more abundant than amphibole, (3) biotite content generally 
10 to 15 percent, (4) quartz content generally 10 to 15 percent, (5) muscovite 
present but generally rare, (6) pyroclastic units commonly present, and (7) rounded 
to angular shaped rock fragments in pyroclastic units with fragments being 
almost totally volcanic. Specific distinctions between tuff and sandstone were 
described previously.

FELSIC METAVOLCANICS

Felsic metavolcanics were derived dominantly from rhyodacitic and rhyolitic 
pyroclastic rocks metamorphosed under greenschist and amphibolite facies con 
ditions. They form two, relatively thin formations (H and N), a major member 
in intermediate metavolcanic formation G, and thin units in other formations. 
Felsic metavolcanics weather cream, pale grey, pale pink, and locally rusty brown, 
and are pink, pale grey, grey, dark grey, and locally black on fresh surfaces. As 
mentioned previously, colour index is less than 15, and there is no correlation 
between colour of fresh surfaces and content of mafic minerals. Low colour index 
is, however, reflected by the pale colour of weathered surfaces. Felsic metavolcanics 
are generally well foliated.

As shown in Table 2, felsic metavolcanics are composed dominantly of meta 
morphic plagioclase, quartz, muscovite, and biotite; primary volcanic mineralogy 
has been almost completely destroyed. Potassic feldspar ranges in abundance from 
O to 20 percent, but is absent in most samples. No quartz-poor felsic metavolcanics 
were found in the sequence. Plagioclase compositions and metamorphic mineral 
assemblages found are listed in Table 5; minor minerals in many assemblages are 
apatite, iron-titanium oxide, and pyrrhotite, and rarely pyrite, zircon, sphene, and 
tourmaline. Two modal analyses are given in Table 6.

Thin felsic units that are less than 50 feet thick were found locally in mafic 
flow sequences and were mapped as flows although they may be felsite sills. Other 
units that may be flows occur in formation H at the south boundary of the area. 
Flows vary in texture from equigranular to porphyritic with phenocrysts of plagio 
clase and locally quartz. Phenocrysts only rarely retain primary mineralogy but 
their shape is preserved by pseudomorphic recrystallization; no primary ground 
mass textures are preserved. In several flows, flow layering is well developed with 
layers l mm to 20 mm thick. The units mapped as flows are more sodic than the 
texturally similar, metamorphosed quartz monzonite sills (q-v.)

Felsic pyroclastic rocks are dominantly tuff; coarser-grained pyroclastic rocks 
are restricted to formation H near the south boundary of the area. In greenschist 
facies tuff, primary texture is partly preserved by pseudomorphic recrystallization 
of primary, fine- to medium-grained plagioclase, quartz, and rock fragments, and
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I METAMORPHIC MINERAL ASSEMBLAGES IN FELSIC 
_________ METAVOLCANICS IN THE TROUT LAKES AREA_______

GREENSCHIST FACIES

albite 4- quartz 4* microcline 4- biotite -\- chlorite -\- epidote -\- carbonate 
a'bite 4- quartz 4- microcline 4- muscovite 4~ biotite 4~ chlorite 4- epidote 
a'bite 4- quartz 4- microcline 4- biotite 4- amphibole 4- epidote 4- chlorite 
albite 4- quartz   microcline 4- muscovite 4- biotite 4- carbonate 
albite 4- quartz 4- muscovite 4- biotite 4- chlorite 4- epidote   garnet 
albite 4- quartz 4" chlorite

AMPHIBOLITE FACIES

plagioclase (An33-6 o) 4- quartz 4- microcline 4- biotite
plagioclase (An2y) 4- quartz 4- microcline 4- biotite 4- muscovite 4- carbonate
plagioclase (Anzs-ss) 4- quartz 4- biotite 4- muscovite

locally by primary quartz crystals. Primary textures are only rarely preserved in 
amphibolite facies rocks. The primary plagioclase and quartz crystals were angular 
to rounded with some of the plagioclase crystals being subhedral; they ranged in 
abundance from 10 to 40 percent. Rock fragments range in size from ash to fine 
lapilli and are almost entirely porphyritic to equigranular, felsic volcanic material; 
they are recrystallized to lenticular and irregular aggregates. Rare granophyre and 
granitic fragments were found in formation H, adjacent to the metamorphosed 
granophyric quartz diorite, and were probably derived from a shallow, subjacent 
magma chamber. Bedding is generally well developed and ranges in thickness from 
0. l inch to several feet. Graded bedding was rarely found.

Some tuff units are difficult to distinguish from cream- to pale grey-weathering 
sandstone, and in fact there is probably a gradation between tuff and sandstone 
with some sandstone being reworked tuff. In the field the following criteria were 
used to distinguish tuff from sandstone: (1) sand-size quartz generally forms less 
than 10 percent of tuff, but more than 25 percent of sandstone; (2) on weathered 
surfaces of tuff, sand-size quartz and feldspar crystals are commonly isolated and 
have the appearance of being suspended in a wispy matrix which is actually com 
posed of recrystallized felsic fragments; in sandstone the more abundant quartz 
and feldspar crystals are commonly in contact with each other; and (3) on 
weathered surfaces some rock fragments can generally be recognized in tuff but 
not in sandstone.

In formation N south of South Trout Lake, there is a lateral gradation from 
tuff in the southeast to sandstone in the northwest and the following changes were 
observed in the tuff as the sandstone was approached: (1) tuff becomes finer- 
grained, (2) bedding thickness decreases, and (3) graded bedding appears with the 
upper parts of graded beds being siltstone and slate.

Formation H near the south boundary of the area is an intimate mixture of 
tuff, lapilli-tuff, minor tuff-breccia, and probably flows. Fragments in the coarser 
pyroclastic rocks are felsic, and are identical in composition to the matrix. As a 
result fragments are difficult to recognize on the lichen and moss-covered outcrops. 
Where recognized, fragments are up to 4 inches long and are commonly deformed 
into lenticular shapes.
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In the field, felsic metavolcanics can be distinguished from other major rock 
units by the following characteristics: (1) colour index less than 15; (2) pale 
weathered surface reflecting low mafic content; (3) low biotite content; (4) absence 
of amphibole; (5) abundant muscovite; (6) 20 to 30 percent quartz, but visible 
quartz generally less than 10 percent; and (7) common pyroclastic units with frag 
ments being almost entirely felsic. Specific distinctions between tuff and sandstone 
were described previously.

GEOCHEMISTRY

Nine chemical analyses and norms from the metavolcanic sequence are given 
in Table 6. These analyses will be considered only briefly here; an extended dis 
cussion will appear in the report on the Northwind Lake area and will include 
analyses from all three map-areas. All samples analyzed by the Mineral Research 
Branch, Ontario Division of Mines were selected following extensive thin section 
examination of the metavolcanics, and all samples have preserved primary tex 
tures. Hopefully, selecting samples in this manner has reduced metasomatic effects 
to a minimum.

In spite of the gap in the intermediate to felsic range, the analyses verify the 
mafic to felsic compositional variation determined from field and petrographic 
examination, and there is a relatively close correlation between decreasing modal 
colour index and increasing differentiation index. The low alkali and high silica 
content of sample 1139 reflects the high quartz content of this pyroclastic unit. 
This sample is also more potassic than most felsic metavolcanics and the higher 
K2O content is reflected by the higher than normal muscovite content (cf. Tables 
2 and 6).

Using normative plagioclase composition and normative colour index the 
analyzed samples can be classified as follows:

Sample Rock Name
741,937,1125 basalt
1317, 1492 andesite
855 quartz andesite
1098, 1139 dacite
851 trachybasalt

The classification used follows Irvine and Baragar (1971) and subdivides sub 
alkaline rocks, such as those in the map-area, into four groups: basalt, andesite, 
dacite, and rhyolite. Thus, because the parameters used for field and chemical 
classification are different and because only three rock groups, mafic, intermediate, 
and felsic are recognized in the field, there is not a direct correlation between the 
two schemes. In general the mafic-intermediate boundary falls in the andesite field 
of Irvine and Baragar (1971) and the intermediate-felsic boundary in the dacite 
field. Samples 1317 and 855 both have abnormally low alumina contents which is 
reflected by low normative anorthite; both samples are probably altered.
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Trout Lakes Area

Except for sample 851, all of the mafic rocks are quartz and hypersthene- 
normative and are subalkaline. Sample 851 is an olivine-normative alkalic tuff 
that lacks normative quartz although modal quartz is present. It could be argued 
that the alkalic character reflects unusual weathering or alteration during deposi 
tion, diagenesis, or metamorphism, but trace elements indicate that the alkalic 
character is probably primary. Ba, Sr, and Zr contents are all much higher than 
average tholeiitic basalt and andesite (Prinz, 1967; Taylor, 1969) but are com 
parable to abundances in alkalic basalt (Prinz, 1967). The alkalic tuff is from the 
uppermost formation, intermediate metavolcanic formation P, suggesting a change 
in character of the volcanism from tholeiitic to alkalic during waning stages of 
the upper volcanic cycle. Samples 855 and 1492, which are tholeiitic, are from the 
same formation although possibly lower in the sequence, and therefore a change, 
if present, in the character of the volcanism must occur within the formation.

Metasediments

Metasediments that have been metamorphosed under greenschist, amphibolite, 
and locally hornblende-hornfels facies conditions form three formations (D, F, and 
K), a major member in intermediate metavolcanic formation P, and thin units in 
other formations. Greywacke, siltstone, and conglomerate are the major lithologies 
and are concentrated in formation K between North Trout and South Trout 
Lakes, and south of South Trout Lake. Formation F, southeast of South Trout 
Lake, is relatively thin and is dominantly siltstone, marble, and calc-silicate gneiss. 
Formation D and the metasedimentary member in intermediate metavolcanic 
formation P are characterized by heterogeneity, with intimately interbedded grey 
wacke, siltstone, argillite, slate, conglomerate, iron formation, ferruginous chert, 
and chert. Thin metasedimentary units in the other metavolcanic formations are 
mainly greywacke, iron formation, and ferruginous chert.

GREYWACKE

Greywacke is composed dominantly of metamorphic quartz, plagioclase, bio 
tite, and muscovite, although some primary plagioclase and quartz are preserved 
in greenschist facies rocks. Seven modal analyses are given in Table 8 and the 
metamorphic mineral assemblages found are listed in Table 7. Minor minerals in 
many assemblages are zircon, apatite, tourmaline, iron-titanium oxide, pyrrhotite, 
and locally pyrite and sphene. Greywacke is commonly well foliated.

Two distinct types of greywacke have been mapped and are designated as 
quartz-rich greywacke and quartz-poor greywacke because both types are largely 
feldspathic greywacke according to Pettijohn's terminology which has been used 
to classify metasediments in the map-area. Quartz-rich greywacke forms 60 to 70 
percent of the metasediments whereas quartz-poor greywacke forms less than 5 
percent; the remainder is largely conglomerate. The two types of greywacke are 
locally interbedded, but appear to be distinctly defined units with only rare 
intermediate varieties, and can be distinguished by a number of characteristics 
given in Table 9.
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METAMORPHIC MINERAL ASSEMBLAGES IN METASANDSTONE AND
Table 7 | METASILTSTONE IN THE TROUT LAKES AREA__________

GREENSCHIST FACIES

quartz 4- albite 4- biotite -\- muscovite -\- chlorite -\- carbonate ± epidote
quartz -f- albite -\- biotite H- muscovite 4- garnet -j- carbonate
quartz 4- albite 4- biotite 4- muscovite 4- microcline ± carbonate ± epidote
quartz 4 albite 4- biotite ± carbonate ± epidote ± chlorite
quartz 4- albite 4- biotite 4- chlorite 4" garnet ± microcline ± carbonate
quartz 4" albite 4- biotite 4- muscovite 4- actinolite -\- carbonate ± chlorite
quartz 4- albite 4- biotite 4- actinolite
quartz -\- biotite 4- muscovite 4" chlorite 4" carbonate

AMPHIBOLITE FACIES

oligoclase-andesine 4 quartz 4- biotite 4- hornblende 4- epidote ± microcline 
oligoclase-andesine 4- quartz 4- microcline 4- biotite 4- muscovite 4- epidote 
oligoclase-andesine 4- quartz 4- biotite 4- muscovite ± epidote ± chlorite 
oligoclase-andesine 4- quartz 4- biotite 4- garnet 4- epidote 
quartz 4- andesine-labradorite 4- andalusite 4- sillimanite 4- retrograde chlorite

Most of the quartz-rich greywacke is feldspathic greywacke but two minor 
varieties are locally present: arkose, in which matrix forms less than 15 percent, 
and quartz greywacke, in which quartz forms more than 75 percent of the frame 
work fraction (Donaldson and Jackson 1965). Quartz-rich greywacke is harder 
than quartz-poor greywacke and commonly breaks with a subconchoidal fracture. 
Many of the quartz grains in quartz-rich greywacke have a characteristic blue 
colour.

Bedding is well developed and graded bedding is locally present in both types 
of greywacke but beds are usually thicker in quartz-rich than in quartz-poor 
greywacke (Table 9). In intermediate metavolcanic formation P, the average 
thickness of beds in quartz-rich greywacke is l inch to 2 inches (Photo 4), but in 
formation K the average thickness is 2 to 3 inches. In the latter formation 
bedding thickness decreases southward toward the top of the formation. The 
upper part of graded beds is commonly fine-grained greywacke in quartz-rich 
greywacke and siltstone in quartz-poor greywacke; in both types granules and 
pebbles locally occur at the base of graded beds.

In greenschist facies greywacke of both types, primary clastic textures are 
partly preserved by pseudomorphic recrystallization of original subangular to 
rounded quartz, plagioclase, and rock fragments, and rarely by primary quartz 
and plagioclase. Preserved primary plagioclase ranges in composition from 
calcic oligoclase to labradorite and primary oscillatory zoning is present in sample 
846 (Table 8, Photo 5), indicating derivation from a volcanic source. Potassic 
feldspar was found only rarely. Rock fragments are commonly recrystallized 
to lenticular aggregates and are difficult to differentiate from matrix. They 
are dominantly felsic volcanic but include minor chert, granophyre, poly- 
crystalline quartz, and biotite aggregates that may represent shale chips or glass 
fragments. Fragments usually form only a minor part of the framework, but rare 
lithic greywacke was found in which rock fragments are more abundant than 
plagioclase. Most of the greywacke appears to be relatively poorly sorted and
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ODM8822

Photo 4—Quartz-rich greywacke in intermediate metavolcanic formation P; South Trout Lake road, location 
of analyzed sample 931. Bedding, parallel to hammer handle, is 0.5 to 2 inches thick. Dark 
weathering, slightly discordant layer is a metamorphosed fault.

Table 9
CHARACTERISTICS OF QUARTZ-RICH AND QUARTZ-POOR 
GREYWACKE IN THE TROUT LAKES AREA

Characteristic

Colour - fresh surface
— weathered surface

Matrix abundance - range
— average 

Mafic mineral abundance (biotite,
chlorite, and actinolite) 

Amount of quartz in framework
fraction

Quartz abundance 
Average grain size of framework

fraction 
Bedding thickness - range

— average 
Siltstone interbeds

Quartz-rich greywacke

pale grey to grey 
white, pale grey

lS-40%

SO-100%

1-2 mm

0.25-24 in.
2-3 in. 

rare

Quartz-poor greywacke

pale grey to dark grey
pale grey, grey,

pale brown

25-65 7o
407o 

20-25 %

30-50 y0

*Cl mm

1-12 in.
l in. 

common
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ODM8823

Photo 5—Photomicrograph of quartz-poor greywacke, showing preserved, oscillatory-zoned, volcanic 
plagioclase. Note that grain is broken across zoning. Crossed nicols.

framework is intact to locally disrupted. Primary textures are better preserved in 
quartz-rich than in quartz-poor greywacke because of their coarser grain size and 
lower mica content. Primary textures are almost completely destroyed in amphi 
bolite facies rocks.

Amphibolite facies, quartz-poor, greywacke interbedded with conglomerate, 
south of North Trout Lake, is coarser-grained than normal and is locally horn 
blende-rich (Table 8, sample 327). The hornblende may reflect the former presence 
of mafic to intermediate rock fragments; or derivation from a calcareous sand 
stone; or a combination of these. The presence of a former calcareous cement is 
supported by the high lime content and the presence of calc-silicate gneiss (q.v.) 
interbeds in the conglomerate, but the possible presence of mafic to intermediate 
fragments is indicated by the high iron and magnesia (Table 8).

Metamorphic index minerals are developed only locally and include rare 
garnet, staurolite in a small inclusion in the Setting Net Lake batholith, and 
minor andalusite and sillimanite in a large quartz-rich greywacke inclusion in the 
same batholith.

Tabular, fine-grained inclusions that may be quartz-poor greywacke form up 
to 20 percent of phase N-3, equigranular biotite trondhjemite, of the North Trout 
Lake batholith (Photo 13) but are rare in other phases. The inclusions have the 
following approximate composition: 50 percent oligoclase (An2o-2s)j 17 percent 
quartz; 21 percent biotite: 3 percent hornblende: 7 percent epidote: 2 percent 
muscovite and sphene, and traces of apatite, zircon, allanite, iron-titanium oxide, 
and pyrite. If the inclusions are not greywacke, they must be an early, fine 
grained, quartz-poor, biotite-rich phase of the trondhjemite.
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Specific field distinction between greywacke and intermediate and felsic tuff 
were described previously. The following characteristics distinguish greywacke 
from other rock units: (1) well-developed bedding; (2) grain size between 0.05 and 
2 mm; (3) generally grey colour on both fresh and weathered surfaces; (4) variable 
colour index, but usually less than 30; (5) moderate to high quartz content (20 to 
70 percent); (6) between 2 and 25 percent biotite content; (7) rare amphibole; 
and (8) muscovite commonly present.

Geochemistry

Seven chemical analyses of sandstone are given in Table 8. The five quartz-rich 
greywackes are chemically distinct from the single quartz-poor greywacke and 
their high silica content reflects the high modal quartz. These quartz-rich grey 
wacke analyses are generally similar to analyses of quartz greywacke reported by 
Donaldson and Jackson (1965, p.631) from North Spirit Lake, 40 miles southeast 
of the area, but they are distinctly more siliceous and less aluminous that grey 
wacke analyses compiled by Pettijohn (1963), or analyses of Early Precambrian 
greywacke from Wyoming reported by Condie (1967) (Table 8, columns A and B). 
The quartz-rich greywacke thus has an abnormal composition.

Donaldson and Jackson (1965, p.642) found that quartz-rich sandstone is present 
in many metasedimentary sequences in northwestern Ontario between Latitudes 
51 0 and 53 0 . However, in many Early Precambrian sequences elsewhere, sand 
stones contain less quartz and are more normal greywacke (Ayres 1969; in prepara 
tion; Boutcher et al. 1966; Condie 1967; Pettijohn 1943). The occurrence of 
quartz-rich greywacke in this part of northwestern Ontario probably reflects ab 
normal provenance, transportation, or depositional factors and should be studied 
in more detail.

The quartz-poor greywacke is slightly less siliceous and contains more iron 
and magnesium than most greywackes (Pettijohn 1963; Condie 1967). The differ 
ence is reflected in the high biotite and amphibole content of the sample and 
probably resulted from the presence of intermediate or mafic rock fragments.

Trace element concentrations show several, as yet unexplained anomalies, 
with high Gr, Ni, and V in some or all samples, compared to averages compiled 
by Pettijohn (1963) and Condie (1967) (Table 8, columns C and D). These trace 
elements may be concentrated in heavy minerals derived from ultramafic rocks 
but supporting petrographic data is not yet available.

SILTSTONE AND ARGILLITE

As used herein, argillite is a fine-grained siltstone and locally claystone that is 
characterized by well-developed, thin laminations and bedding-plane foliation. 
It appears to be compositionally similar to slate (q-v.), but lacks cleavage. Siltstone 
is slightly coarser-grained than argillite and grades into greywacke. Argillite and 
siltstone are interbedded and no attempt was made to separate them in the field.
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Siltstone and argillite are intimately interbedded with quartz-poor greywacke, 
and also form discrete units up to 300 feet thick in which thin sandstone beds 
form less than 15 percent of the sequence. Iron formation, ferruginous chert, and 
chert interbeds are common in the discrete siltstone-argillite units, and the 
major ferruginous units in the area are associated with argillite.

The discrete siltstone-argillite units are most abundant near the east end 
of South Trout Lake, where they occur in formation D, felsic metavolcanic 
formation N and intermediate metavolcanic formation P. Some of these units, 
especially in felsic formation N are probably fine-grained intermediate tuff. Several 
argillite units appear to have been loci for intrusion of gabbro sills; numerous 
concordant septa or tabular inclusions of argillite occur in parts of the South 
Trout Lake sill and a small sill that is crossed by the South Trout Lake road.

Siltstone and argillite are dark grey to black on fresh surfaces and weather pale 
brown, brown, and locally pale grey. They are mineralogically similar to quartz- 
poor greywacke (Table 7), except that sand-size grains are rare or absent, and 
biotite, chlorite, and muscovite are more abundant, generally forming 35 to 50 
percent of the unit. Biotite is the most abundant micaceous mineral. Primary 
textures are commonly destroyed, even in greenschist facies rocks. Siltstone inter 
bedded with marble in metasedimentary formation F, east of the mine road at 
the south boundary of the area, is plagioclase-rich and contains only 25 to 30 
percent micaceous minerals and 15 to 20 percent quartz. It it harder than silt 
stone units and breaks with a conchoidal fracture.

Bedding is everywhere well developed and ranges in thickness from 0.05 inch to 
6 inches; in argillite, beds have an average thickness of only 0.2 to 0.3 inches. 
Minor folds are locally present in the siltstone and argillite and small isoclinal 
folds were observed in argillite interbedded with felsic tuff east of the South Trout 
Lake road. The axial plane of the isoclinal folds is parallel to bedding in 
adjacent units and the folds are confined to relatively thin units that are separated 
from undeformed strata by bedding plane shears.

At the North Rock 1968 occurrence (Property 13 on map), argillite inter 
bedded with ferruginous chert and intermediate tuff contains pyrrhotite as con 
cordant layers up to 0.5 inches thick and as irregular veinlets cementing brecciated 
argillite (Figure 13); irregular pyrite aggregates are also present. Similar sulphide 
minerals were locally found elsewhere in argillite. The sulphide minerals are 
probably syngenetic.

Argillite at the North Rock occurrence also locally contains altered porphyro- 
blasts that may have been andalusite. The porphyroblasts probably formed in the 
contact aureole of the nearby metagabbro sill, whereas the alteration is related to 
later greenschist facies regional metamorphism.

SLATE

Dark grey to black slate occurs in intermediate metavolcanic formation P 
along the northeast shore of South Trout Lake, and locally elsewhere. It is a 
fine-grained, biotite-rich rock characterized by well developed slaty cleavage. It 
weathers pale brown or pale grey and is mineralogically similar to argillite and 
siltstone (Table 7); thin sandstone interbeds are common. Bedding is generally
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present but is generally contorted; most beds are less than l inch thick. Cleavage 
cuts across the folded beds. Rare grey muscovite-rich slate and green chlorite-rich 
slate were observed.

CONGLOMERATE

Pebble and cobble conglomerate forms a major member that thins eastward 
in metasedimentary formation K, northwest and southwest of South Trout Lake 
and local thin units in the quartz-rich greywacke member of this formation. Rare 
conglomerate occurs in the argillite of metasedimentary formation D, southeast 
of South Trout Lake.

In the major member northwest of South Trout Lake conglomerate is inter 
bedded with quartz-poor greywacke, pebbly greywacke, and calc-silicate gneiss. 
Beds range in thickness from 2 inches to more than 5 feet and some beds have 
grain gradation. The thinner beds (2 to 12 inches) are generally pebbly greywacke 
in which pebble abundance is less than 25 percent; the thicker beds are polymictic 
orthoconglomerate in which clasts are tightly packed.

Clasts are dominantly granitoid and felsic to intermediate volcanic, but mafic 
volcanic, greywacke, siltstone, chert, and vein quartz clasts are present in most 
units. Matrix is biotite-rich greywacke. Clasts range in size from 0.1 inch to 12 
inches, but most are 2 to 3 inches long. Clasts are almost invariably distorted 
(Photos 6 and 7; Hurst 1930, photos on p.60,64): granitoid, quartz, and some felsic 
volcanic clasts are ovoids with a distortion of 2:1 or 3:1 on horizontal outcrop 
surfaces and 2:1 to 5:1 in a vertical plane; the other clasts are elongated lenses 
with a distortion of up to 5:1 on horizontal surfaces and up to 20:1 in a vertical 
plane (cf. Photos 6 and 7). The distortion hampers estimation of primary clast 
size and shape. On horizontal outcrop surfaces, granitoid clasts appear to be larger 
than other clasts but this probably reflects the greater vertical distortion of the 
other clasts rather than primary size differences. Foliation formed by distorted 
clasts is generally parallel to bedding except immediately west of the area (Figure 
2 Chart A, back pocket) where foliation is distinctly discordant (Photo 6).

Conglomerate southwest of South Trout Lake differs from that northwest of 
the lake in that (1) clasts are rounded to rarely angular and are only locally 
distorted, and (2) most clasts are fine-grained mafic to intermediate volcanic rock. 
Minor clasts include medium-grained mafic and felsic volcanic clasts and quartz, 
but in some beds felsic clasts predominate. Clasts range in diameter from 0.25 
inch to 4 inches, and matrix is intermediate in composition. This conglomerate 
was probably derived from nearby mafic to intermediate volcanic units, in contrast 
to conglomerate northwest of the lake which had a felsic volcanic-granitoid 
provenance.

The conglomerate units northwest and southwest of South Trout Lake are 
both adjacent to granitic batholith^, and the lack of pebble distortion in the 
southwestern unit may reflect differences in level of emplacement or emplacement 
mechanisms of the two batholiths. The difference in width of the amphibolite 
facies zone along the north and south sides of the metavolcanic-metasedimentary 
belt in this area (Figure 2 Chart A, back pocket) may have a similar origin.
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Photo 6—Interbedded pebble conglomerate and sandstone, conglomerate member of metasedimentary 
formation K; southwest of North Trout Lake. Bedding is approximately perpendicular to pencil 
and distorted clasts form a discordant foliation. Compare with Photo 7.

Photo 7—Vertical section through a 
pebble conglomerate out 
crop, conglomerate member 
of metasedimentary forma 
tion K; southwest of North 
Trout Lake. Note intense 
distortion of clasts in verti 
cal plane.

ODM8825
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Conglomerate and pebbly sandstone interbeds in quartz-rich greywacke north 
west and south of South Trout Lake generally contain less than 20 percent clasts 
and are l inch to 6 inches thick. Locally these beds are only one pebble thick, 
with pebbles up to 3 inches long scattered along the interface between two beds. 
Most of the clasts are granitoid.

A 20-foot thick conglomerate unit in argillite of formation D near the South 
Trout Lake road, southeast of South Trout Lake, contains clasts up to 6 inches 
long but averaging l inch long, in a quartz-rich greywacke matrix. Most clasts are 
felsic volcanic but quartz-rich greywacke and chert clasts are also present.

Granitoid clasts northwest of South Trout Lake range in composition from 
white-weathering trondhjemite to pink-weathering quartz monzonite (Table 8) 
but most are trondhjemite. Most clasts are medium-grained and equigranular, 
but granophyric texture is present in some clasts. Granitoid clasts in many 
conglomerate units elsewhere in northwestern Ontario are also generally trondh 
jemite (Donaldson and Jackson 1965; Ayres, unpublished data).

Conglomerate can be distinguished from coarse-grained pyroclastic rocks by 
two characteristics: (1) where not distorted, clasts in conglomerate are rounded, 
but are angular in pyroclastic rocks, and (2) clast population is more heterogen 
eous in conglomerate than in pyroclastic rocks, with chert, quartz, and granitoid 
clasts being common in conglomerate but rare or absent in pyroclastic rocks.

MARBLE, AND CALC-SILICATE GNEISS AND GRANOFELS

Pale green to grey, greenschist facies marble, which commonly weathers brown, 
was found only in metasedimentary formation F, east of the South Trout Lake 
road near the south boundary of the map-area. The main marble unit is poorly 
exposed in two outcrops, only one of which is in the map-area, but appears to be 
about 100 feet thick. Marble and associated calc-silicate gneiss in 0.25- to 2-inch 
thick beds also forms 20 to 30 percent of two siltstone outcrops east of the main 
marble unit. The main marble unit is thinly laminated with 1-mm- to 10-mm-thick 
laminae, marked by alternating white and grey calcite layers.

The marble contains variable amounts of quartz, tremolite, biotite, and plagio 
clase, and with increasing silicate content grades into calc-silicate, gneiss and 
granofels in which carbonate minerals form less than 50 percent of the rock and 
calcium- and magnesium-silicates, such as tremolite and calcic pyroxene, are 
present. Calc-silicate gneiss is grey to green on fresh surfaces, weathers pale green, 
green, or grey, and occurs in both greenschist and amphibolite facies rock 
sequences. Mineral assemblages in marble and calc-silicate gneiss are given in 
Table 10.

Besides being associated with marble, calc-silicate gneiss forms thin units 
interbedded with conglomerate and calcareous sandstone south of North Trout 
Lake, and a 10- foot thick interflow unit associated with iron formation in a mafic 
flow sequence north of South Trout Lake (Figure 17). The interflow unit is com 
posed of 80-90 percent calcic pyroxene, 5-10 percent pale blue-green hornblende, 
and 5-10 percent pyrrhotite.
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j METAMORPHIC MINERAL ASSEMBLAGES IN MARBLE AND
Table 10 | CALC-SILICATE GNEISS IN THE TROUT LAKES AREA

GREENSCHIST FACIES

carbonate 4- albite -(- biotite -}- muscovite H- quartz 
tremolite -f carbonate 4- quartz ± biotite ± chlorite

AMPHIBOLITE FACIES

clinopyroxene ± hornblende -\- quartz 4- andesine-labradorite 4- 
microcline 4" epidote ± carbonate ± biotite

clinopyroxene 4- hornblende 4" epidote

IRON FORMATION AND FERRUGINOUS CHERT

By definition (Gross 1965, p.83) iron formation contains more than 15 percent 
iron. Magnetite-chert-iron silicate-iron sulphide rocks that contain less than 15 
percent iron are here called ferruginous chert. This two-fold distinction was made 
in the field and is not documented by analyses. Ferruginous chert was further 
subdivided into three facies: a dominant oxide facies in which magnetite is the 
main iron mineral; a sulphide facies in which pyrrhotite is the major iron min 
eral; and a silicate phase in which secondary iron silicates contain most of the 
iron. All of the iron formation appears to be oxide facies.

Iron formation and ferruginous chert units range in thickness from a few 
inches to about 150 feet, but most units are less than 20 feet thick. The thickest 
known unit is in intermediate metavolcanic formation P southeast of South Trout 
Lake. This unit is not exposed but was intersected in two diamond drill holes 
by North Rock Explorations Limited in 1968 (Figure 13; occurrence No. 13 on 
map). It contains 25 to 30 percent tuff and argillite interbeds and as a result the 
thickest uninterrupted section of iron formation found in the drill holes, or 
elsewhere in the area, is 30 feet. A composite sample of iron formation, collected 
by the author from the drill core, contained 23.0 percent iron (analysis by the 
Mineral Research Branch, Ontario Division of Mines).

Iron formation and ferruginous chert are most commonly associated with tuff 
and argillite of intermediate metavolcanic formation P along the northeast shore 
and southeast of South Trout Lake. They are also associated with: (1) argillite 
of metasedimentary formation D, southeast of South Trout Lake; (2) intermediate 
and felsic tuff of intermediate metavolcanic formation G, southeast of South 
Trout Lake; (3) mafic flows of mafic metavolcanic formations J and M, north 
and south of South Trout Lake; and (4) quartz-rich greywacke near the 
base of metasedimentary formation K north of South Trout Lake. Rare, small, 
iron formation inclusions were found in the North Trout Lake batholith. The 
correlation between iron formation and intermediate metavolcanic formation P is 
emphasized by a pronounced aeromagnetic anomaly over the formation (ODM- 
GSC 1960a). The anomaly is most intense over South Trout Lake, indicating that 
iron formation probably occurs beneath the lake.
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Photo 8-Folded iron formation in metasedimentary formation D, South Trout Lake road, southeast of 
South Trout Lake. White chert layers are interbedded with layers of grey magnetite and iron 
silicates, which cannot be differentiated on the photo.

Iron formation and ferruginous chert were metamorphosed under both green 
schist and amphibolite facies conditions, but all of the thicker units are greenschist 
facies rocks.

Oxide-facies iron formation and ferruginous chert consist of varying pro 
portions of interbedded black magnetite, white chert, and green to dark green 
iron silicate layers (Photo 8), with rare pyrrhotite layers. Chert layers range in 
thickness from 0.1 inch to 4 inches, average 0.5 to l inch, and commonly have 
0.05- to 0.5-inch thick internal laminations. Magnetite and iron silicate layers are 
up to 2 inches thick but average thickness is less than 0.25 inches. In several 
units magnetite layers are thicker and more abundant at the base than at the 
top of the unit. In some units chert and magnetite layers are everywhere separated 
by iron silicate layers. Minor folds, ranging in amplitude from a fraction of an 
inch to several feet, are an integral part of many units (Photo 8), and chert layers 
are locally boudinaged or brecciated with an iron silicate or pyrrhotite matrix. 
Associated argillite and slate locally contain disseminated magnetite, as at the 
Oliver occurrence, east of South Trout Lake (occurence number 15 on Map 2270, 
back pocket). Iron content in the chert is variable and several rusty-weathering 
chert units east of the South Trout Lake road, near the south boundary of the 
area, appear to be almost devoid of iron minerals.

With decrease in magnetite content the oxide facies grades into sulphide or 
silicate facies. In some units, as at the North Rock 1968 occurrence (number 13 on 
Map 2270), the three facies are intimately interbedded in units ranging from a
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Photo 9-lnterbedded chert (white) and argillite (grey) in metasedimentary formation D; 50 feet east of 
Photo 8 on South Trout Lake road southeast of South Trout Lake.

few inches to 10 feet thick. Sulphide facies ferruginous chert consists of finely 
disseminated pyrrhotite in chert or thin layers of pyrrhotite, up to 0.5 inch thick, 
interbedded with chert and iron silicate layers; arsenopyrite is locally present at 
the North Rock occurrence. Units composed solely of sulphide facies ferruginous 
chert appear to be relatively rare and are generally less than 10 feet thick, but 
ferruginous chert with a sulphide facies component was found at 12 localities 
(described in section on Economic Geology). Many of these chert units are associ 
ated with thin argillite and slate units that may be, in part, tuffaceous. Deep 
weathering and leaching mask the precise composition of many sulphide-bearing 
ferruginous chert units. Thin gypsum veinlets are common in hydrous iron 
oxide-coated fractures in weathered sulphide-bearing chert and argillite, and 
probably formed during weathering.

Iron silicate layers occur in both oxide and sulphide facies ferruginous chert 
but, with one exception, units composed solely of chert and iron silicate minerals 
were found only as thin interbeds in oxide-facies chert. The exception is a deeply- 
weathered, 100-foot thick unit in mafic flows north of South Trout Lake; it 
contains minor sulphides and may be a leached sulphide facies chert. The 
major silicate minerals in ferruginous chert are amphibole and epidote; in two 
thin sections from amphibolite facies units, the amphibole was blue-green horn 
blende.

Thin garnet-rich units with high specific gravity were found in mafic flow 
sequences north and south of South Trout Lake. They were probably derived 
from aluminous, ferruginous rocks and are included with the silicate facies on 
the map. North of South Trout Lake, the units form lenses up to 18 inches thick 
in interflow tuff (Figure 21) and are composed of garnet, epidote, minor quartz,
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calcic pyroxene, and calcite, with rare sphene and pyrrhotite. The epidote replaces 
both garnet and calcic pyroxene. The unit south of Trout Lake is at least 20 
feet thick, and has the following approximate composition: 30 percent garnet; 30 
percent chlorite; 15 percent andalusite; 10 percent quartz; 5 percent cordierite; 
5 percent iron-titanium oxide; and 5 percent plagioclase, tourmaline, and biotite. 
The chlorite replaces garnet, andalusite, and cordierite. This unit may be a 
metamorphosed fumarolic alteration zone in mafic flows (cf. Ayres 1971).

About 500 feet east of the tourist lodge on the northeast shore of South Trout 
Lake, ferruginous chert at the base of intermediate metavolcanic formation P 
unconformably overlies fine- to medium-grained mafic metavolcanics that prob 
ably form the central part of a flow.

NON-FERRUGINOUS CHERT

Non-ferruginous chert forms a 25-foot thick unit in argillite of metasedi- 
mentary formation D southeast of South Trout Lake, and rare thin layers in 
greywacke and argillite elsewhere in the area. The thick unit consists of 60 
percent 0.1- to 4-inch thick layers of thinly laminated white chert, and 40 percent 
0.1- to 1-inch thick garnetiferous argillite interbeds (Photo 9).

Stratigraphy

Stratigraphic correlation in the metavolcanic-metasedimentary sequence is 
hampered by several major faults and by a mafic-ultramafic stock southeast of 
South Trout Lake. Nevertheless, 12 formations have been tentatively recognized 
(Table 1) and their areal distribution is shown in Figure 2 (Chart A, back 
pocket). These formations together have a maximum thickness of 17,000 feet, but 
because most formations appear to be lenticular in cross-section, the average 
thickness of the sequence is only 10,000 feet (Figure 3); neither top nor bottom 
of the sequence is exposed. The thickest continuous section is northwest of South 
Trout Lake and has a thickness of 8,500 feet. Tentative correlation of the forma 
tions is shown by seven columnar sections in Figure 3. Felsic metavolcanic 
formation N could be part of intermediate metavolcanic formation P, rather 
than a separate formation as shown in Table l and Figures 2 and 3. Most forma 
tions are lithologically heterogeneous, but one or two rock types predominate and 
each formation is distinctly different from adjacent formations except for inter 
mediate metavolcanic formations G and P, southeast of South Trout Lake, which 
consist of lithologically similar units separated by an unexposed unconformity. 
Northeast of South Trout Lake, mafic formations J and M cannot be separated, 
because intervening metasedimentary formation K is absent.

Because the stratigraphy is tentative, formal formational names have not been 
applied but several formations were informally named by the geological staff 
of Berens River Mines Limited (geological map in assessment work file 53C/NW, 
Resident Geologist's Office, Ontario Ministry of Natural Resources, Red Lake). 
These names and their correlation to the present stratigraphy are as follows:
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Berens River Mines Limited This Report includes intermediate metavolcanic formations 
Gold Hill Series G and P, mafic metavolcanic formation B and metasedi-

mentary formation D.

Creek Series Felsic metavolcanic formation H.

In spite of the tentative nature of the proposed stratigraphy, it provides a 
framework for interpretation of the evolution of the metavolcanic-metasedi- 
mentary sequence.

Contacts between formations are poorly exposed, but appear to be relatively 
sharp and conformable, except for the base of intermediate metavolcanic 
formation P, which unconformably overlies the other units. Evidence for the 
unconformity consists of:
(1) Iron formation overlying the fine- to medium-grained central part of a mafic 

flow along the northeast shore of South Trout Lake,
(2) Structural discordance southeast of South Trout Lake, where formation P 

overlies a synclinal fold involving intermediate metavolcanic formation G and 
unsubdivided mafic metavolcanic formations J and M.

The base of formation P could also be interpreted as a thrust fault, but no 
evidence of faulting was found at the two localities where the contact is exposed. 
Relations at the unconformity are obscured by the South Trout Lake metagabbro 
sill, which was intruded along or near the unconformity.

The metavolcanic formations document five incomplete mafic to felsic 
volcanic cycles. Cycle l, the lowest cycle, is only 950 feet thick in the map-area 
and comprises mafic flows of formation B and overlying argillite of formation D. 
The cycle is more completely exposed to the southeast in the adjoining North- 
wind Lake area (Ayres 1972a), where it includes formations A and C which are not 
present in the map-area.

The second cycle, comprising formations E, F, G, and H, is only exposed 
southeast of South Trout Lake, where it has a maximum thickness of 5,000 feet. 
A more complete exposure of this cycle is found in the adjoining Setting Net 
Lake area to the south (Ayres 1970). The cycle began with extrusion of sub 
aqueous, tholeiitic, basaltic, and andesitic flows of mafic formation E. The flows 
probably formed a shield volcano at least 3,000 feet thick.

Locally, explosive pyroclastic activity occurred in the upper part of the forma 
tion and was the precursor of major pyroclastic eruptions that formed the two 
overlying volcanic formations (G and H). During this major pyroclastic event the 
erupted magma gradually became more felsic, but the change was not regular 
because a felsic unit forms the lower part of intermediate metavolcanic formation 
G. The final eruptions in felsic formation H were dacite and rhyolite. Vents for 
the major pyroclastic eruptions were immediately south of the map-area and the 
mined-out orebody at the Berens River Mine was in the vent area. At the end 
of the cycle the volcano was above sea level (Ayres, in preparation).

Local cessation of volcanism during the cycle is indicated by metasedimentary 
formation F, at the top of mafic formation E. The fine-grain size of the clastic 
sedimentary rocks and the presence of marble indicate that the sedimentary 
unit was deposited far from subaerial provenance areas. That part of the volcano 
that became subaerial during later felsic volcanism was probably below sea level 
during sedimentation.
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Cycle 3 comprises mafic formation J, metasedimentary formation K, and 
intermediate formation L, and has a thickness of 6,500 feet. In the lower part of 
the cycle, extrusion of subaqueous, tholeiitic basaltic and andesitic flows of 
formation J appears to have expanded the older shield volcano northwestward; 
the formation is 3,200 feet thick, but vents were not located. The eastward thin 
ning and pinching out of the overlying metasedimentary formation K suggests 
that formation J formed a westward-facing slope with a gradient of 15 to 20 
degrees.

Deposition of metasedimentary formation K indicates both cessation of mafic 
volcanism and major uplift, during which nearby provenance areas became 
emergent. The formation has a maximum thickness of 3,200 feet and is a wedge- 
shaped unit that was deposited in a basin on the western flank of the volcano. 
Abundant conglomerate at the base of the formation indicates that the source 
was relatively close, possibly to the north since conglomerate is rare south of South 
Trout Lake. Also where present, conglomerate south of South Trout Lake, has a 
different provenance. The abundance of felsic volcanic and granitoid clasts in the 
northern conglomerate implies that the provenance for most of the conglomerate 
was a felsic volcanic terrain. The granophyric texture in many of the granitoid 
clasts indicates derivation from an epizonal, largely trondhjemitic intrusion, pos 
sibly emplaced in a felsic vent. Rock fragments in the greywacke of formation K 
also indicate a felsic volcanic source, but the abundant quartz may be partly 
extravolcanic in origin. The felsic volcanic source area may represent the upper 
part of the cycle but it is not exposed in the map-area.

Intermediate, and locally felsic, volcanism occurred sporadically during sedi 
mentation and gradually increased in intensity. A major intermediate pyroclastic 
eruption, which was best developed in the south part of the area, (intermediate 
metavolcanic formation L) marked the end of sedimentation, but the formation 
is only 200 feet thick.

Cycle 4 includes mafic metavolcanic formation M and felsic metavolcanic 
formation N and has a thickness of 2,000 feet. Most of the cycle consists of basaltic 
and andesitic flows in which pillows are rare; some of the flows may be subaerial. 
The overlying felsic pyroclastic sequence is only locally preserved.

Cycle 5, the uppermost cycle, consists of intermediate metavolcanic formation 
P and has a maximum thickness of 1,900 feet. It was deposited following a period 
of erosion and deformation and is characterized by extreme lithologic hetero 
geneity (Table 1). An early period of sedimentation was followed by tuffaceous 
volcanism ranging in composition from felsic to mafic and including alkalic 
varieties. The abundant iron formation and its intimate interbedding with tuff 
and argillite suggest that volcanism was sporadic. The greywacke member of 
the formation is, at least in part, volcanogenic.

Intrusive Rocks

Intrusive rocks form three major age groups: (1) metamorphosed, pre- 
batholith, felsic, mafic, and ultramafic sills, dikes, and stocks; (2) granitic batho- 
liths; and (3) post-batholith minor intrusions comprising monzonite, lamprophyre,
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peridotite, diabase, and diorite. The metamorphosed intrusions were probably em- 
placed at various times during volcanism and overlap in age. The precise age 
relations of the post-batholith intrusions is not known.

METAMORPHOSED MAFIC AND ULTRAMAFIC INTRUSIONS 

Metagabbro and Metadiorite

Metagabbro and metadiorite sills and local dikes form 12 percent of the 
metavolcanic-metasedimentary sequence and range in thickness from a few feet to 
about 1,000 feet; ultramafic phases are locally present in some sills, especially the 
folded Setting Net Creek sill at the south boundary of the area. Many sills and 
dikes are too small to be shown on the map. Metagabbro also forms a major 
phase of the South Trout Lake gabbro-peridotite stock near the south boundary 
of the area.

Many sills, especially those northeast of South Trout Lake, appear to be 
multiple intrusions composed of several thin sills separated by narrow meta- 
volcanic or metasedimentary septa. Most septa are too narrow to show on the 
map, and some may be long tabular inclusions within sills rather than septa 
separating sills. Tabular inclusions were recognized in several sills but in general 
inclusions are rare.

Sills and dikes have sharp, chilled contacts against septa, inclusions, and 
country rocks. The chill zone consists of a l- to 12-inch thick, very fine-grained 
zone that grades inward into fine-grained and eventually medium-grained meta- 
gabbro. The fine-grained zone is generally less than 20 feet thick. Where observed, 
the contact zone of the South Trout Lake stock shows no evidence of chilling 
and hence the stock may have been emplaced at a deeper crustal level than the 
sills and dikes. Locally, 0.1- to 2-inch wide flow layers were found in sills adjacent 
to contacts. Although the sills are broadly concordant, contacts vary from con 
cordant to discordant in detail, and many contacts are irregular or zig-zag (Photo 
10). Metagabbro and metadiorite are massive to poorly foliated; foliation is 
most intense in the chilled zone and is more intense in amphibolite facies rocks 
than in greenschist facies rocks.

Metagabbro and metadiorite were metamorphosed under greenschist and 
amphibolite facies conditions. Colour of fresh surfaces is green, dark green, or 
black in greenschist facies rocks and black in amphibolite facies rocks; in both 
facies weathered surfaces are green to dark green. Primary textures are partly 
preserved in the greenschist facies but only rare relicts are preserved in the 
amphibolite facies. Texture is fine- to medium-grained (commonly l mm to 2 
mm), isogranular to ophitic, and varies from sill to sill. Most sills and the 
South Trout Lake stock are isogranular to subophitic, but the northeast sill 
is ophitic to subophitic. Plagioclase phenocrysts locally occur in the margins of 
the South Trout Lake sill.

Metagabbro and metadiorite are composed largely of plagioclase, amphibole, 
and minor biotite; quartz and chlorite are rare. Biotite content is variable from
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ODM8829

Photo 10-Contact between metagabbro sill (grey) and quartz-rich greywacke (pale grey); northwest of 
South Trout Lake. Main part of sill is at left edge of photo and hammer is on a subsidiary 
metagabbro dike that widens towards top of photo and joins main part of sill. Note blunt 
termination of dike.

sill to sill, possibly reflecting primary variations in K2O content. Modal analyses 
of six typical samples with well preserved primary texture are given in Table 11. 

In greenschist facies rocks, primary pyroxene is almost completely replaced 
by pale blue-green actinolite pseudomorphs that are locally rimmed by blue-green 
hornblende; primary clinopyroxene was found in only one sample. In the north 
east sill ophitic actinolite pseudomorphs are up to l cm in diameter and the sill 
has a characteristic knobby weathered surface similar to that found in ophitic 
mafic flows. Amphibole content ranges from 45 to 95 percent and where amphi 
bole is abundant plagioclase is partly to completely replaced by acicular actinolite 
and hornblende. The high amphibole content reflects alteration of gabbro rather 
than a primary ultramafic unit. In amphibolite facies rocks amphibole is blue- 
green hornblende.
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Primary, normally zoned, tabular plagioclase, ranging in composition from 
An28 to An69, is found in greenschist facies rocks but is generally partly replaced 
by amphibole and partly recrystallized to albite aggregates or large albite pseudo- 
morphs, both of which retain the shape of the primary plagioclase. Primary 
plagioclase is best preserved in the northwest sill and most altered in the South 
Trout Lake stock; thin sills and dikes are more altered than thick sills.

Based on limited petrographic data, the northwest sill appears to have a more 
sodic primary plagioclase than the other sills and is diorite. It also has a poorly 
exposed, lenticular zone of equigranular, medium-grained, biotite-hornblende 
trondhjemite (Table 11, sample 401). The trondhjemite contains metamorphic, 
orange-brown stilpnomelane and may be a granitic differentiate of the sill. No 
granitic differentiates were found in other sills but the ultramafic phases present 
in several sills probably resulted from differentiation.

Dioritic pegmatite pods up to 5 feet long were locally found in medium- 
grained metagabbro in the folded Setting Net Creek gabbro-peridotite sill at the 
south boundary of the area. The pegmatite contains hornblende grains up to 2 
inches long.

The metagabbro and metadiorite sills predate regional metamorphism and 
folding and were intruded into an essentially flat-lying metavolcanic-metasedi- 
mentary sequence. The South Trout Lake stock, on the other hand, probably 
postdates some of the folding. The stock will be considered in more detail in a 
later section.

Two chemical analyses of metagabbro and a trace element analysis of the 
trondhjemite phase of the northwest sill are given in Table 11. Sample 742 is 
gabbro and 1355 is diorite. Both samples are tholeiitic and chemically resemble 
mafic flows (Table 6), showing that the mafic flows and gabbro could have had a 
common magma source.

Metagabbro and metadiorite sills texturally resemble the fine- to medium- 
grained interiors of thick mafic flows, but can be distinguished from flows by 
the following characteristics: (1) they are coarser-grained (l mm to 2 mm) than 
flows (l mm); (2) recrystallization is less intense and primary texture and plagio 
clase is generally better preserved than in flows; (3) foliation is poorly developed 
in greenschist facies rocks and many sills are massive; (4) intrusions have sharp, 
locally discordant contacts with adjacent units; and (5) increase in grain size away 
from contacts is more rapid than in flows.

Metapyroxenite

Pyroxenite forms a 100-foot wide, coarse-grained dike in a large mafic meta- 
volcanic inclusion in the North Trout Lake batholith, northeast of North Trout 
Lake, and was locally found in the South Trout Lake stock and the South Trout 
Lake sill. The dike in the inclusion is older than the early biotite phases of the
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l MAJOR MINERAL ASSEMBLAGES OF METAMORPHOSED
Table 12 | ULTRAMAFIC ROCKS IN THE TROUT LAKES AREA

SERPENTINIZED PERIDOTITE

tremolite 4- serpentine 4" chlorite ± carbonate 
serpentine 4- carbonate -\- talc -f- tremolite 
serpentine 4- phlogopite 4- carbonate ± chlorite 
serpentine 4- anthophyllite 4- chlorite 
serpentine ± carbonate

TALCOSE PERIDOTITE

serpentine 4- talc 4 carbonate ± chlorite 
talc 4- carbonate 4 chlorite 
talc 4 chlorite 4~ tremolite

METAPYROXENITE

actinolite ± carbonate 
chlorite 4" tremolite

batholith. Pyroxenite is pale green to dark green and is composed almost entirely 
of tremolite-actinolite; mineral assemblages found are given in Table 12. In the 
South Trout Lake stock primary clinopyroxene and minor dark brown horn 
blende are locally preserved.

Altered Peridotite

Altered peridotite is the major ultramafic unit and forms major phases in the 
South Trout Lake stock, local phases in the Setting Net Creek and South Trout 
Lake sills, and in a narrow sill that is crossed by the South Trout Lake road, 0.5 
mile southeast of South Trout Lake; it also forms thin, lenticular, discrete sills 
that lack gabbroic phases. Two types of alteration are present: a predominant 
serpentinization and a local talc-dolomite alteration. The association of altered 
peridotite with metagabbro indicates that some, if not most, of the alteration is 
the result of regional metamorphism.

Serpentinized peridotite is a tough but relatively soft, magnetic rock that is 
commonly blue-grey on fresh surfaces but is locally dark grey, blue-green, or dark 
green. Weathered surfaces are white, pale green, pale brownish green, pale brown, 
or rusty brown and the weathering rind is up to 0.5 inch thick.

Serpentinized peridotite is composed largely of serpentine, chlorite, tremolite, 
carbonate (largely dolomite), and iron oxide in varying proportions. The major 
mineral assemblages are given in Table 12. No primary mineralogy is preserved 
but relict fine- to medium-grained (0.5 mm to 2 mm) textures are locally preserved 
by tremolite pseudomorphs after pyroxene(P), serpentine pseudomorphs after 
olivine(P), and by distribution of fine-grained secondary magnetite, which ranges 
in abundance from 5 to 20 percent. Disseminated, very fine-grained pyrrhotite is 
locally present, and fine-grained chromite is a characteristic accessory mineral.
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Altered olivine(?) phenocrysts up to 10 mm long were found in several units.
Peridotite is generally massive to poorly foliated but thin (l mm to 10 mm) 

layering in zones up to 50 feet thick was locally found in the South Trout Lake 
stock. Primary flow foliation locally occurs at the margins of the stock and dis 
crete sills; the primary nature of the foliation is shown by the presence of massive 
peridotite dikes in foliated peridotite of the stock. Much of the peridotite in the 
Setting Net Creek sill is characterized by closely spaced joints that produce a 
hackly weathered surface. Polygonal fractures bordered by alteration zones are 
found in several of the discrete sills and could be mistaken for pillows. One 
outcrop of serpentine schist, containing lenticular to tabular blocks of massive 
serpentine was found in the northeastern corner of the stock; the schist may 
represent a zone of more intense deformation, and the blocks may be dis 
membered dikes.

Veins and lenses of dolomite, magnetite, talc, serpentine, fibrous tremolite, 
crysotile asbestos, and rare calcite and magnesite are locally found but are most 
abundant in the South Trout Lake stock; asbestos and tremolite veins were found 
only in the stock. Mineral veins are best developed adjacent to the Setting Net 
Creek (East) fault at the south boundary of the area, 0.5 mile west of the mine 
road. Here the following vertical veins form en echelon systems in a well exposed 
vertical outcrop face: (1) talc veins up to 3 inches wide with local, narrow dolo 
mite cores and scattered, platy ilmenite crystals up to l inch long; (2) dolomite 
veins up to l foot wide with grains up to 6 inches in diameter; and (3) fibrous 
tremolite veins up to 0.1 inch wide. These veins are perpendicular to the fault 
and may be related to movement along the fault. Identification of vein minerals 
was confirmed by X-ray work performed by the Mineral Research Branch, Ontario 
Division of Mines.

Talcose peridotite forms irregular units in serpentinized peridotite and small 
discrete sills in metavolcanic sequences. It is most abundant in the lowermost 
part of the volcanic sequence southeast of South Trout Lake and in part is 
spatially related to faults. Talcose peridotite is pale grey to locally grey on fresh 
surfaces whereas weathered surfaces are pale grey to locally pale brown and are 
commonly pitted and lichen-covered. It is an extremely soft, well foliated to 
schistose, locally crenulated, magnetic rock composed largely of talc, carbonate 
(mostly dolomite), serpentine, and magnetite. Mineral assemblages observed are 
given in Table 12. Dolomite and magnetite veins and lenses occur in most out 
crops. Talcose peridotite resembles talc-carbonate alteration described by Naldrett 
(1966) from serpentinized ultramafic rocks south of Timmins. Naldrett related the 
alteration to an increase in partial pressure of CO2, and consequent removal of 
water, with much of the CO2, being introduced along faults. In the map-area 
there is no evidence in adjacent rock units for widespread introduction of CO2, 
but much of the talcose peridotite is near the marble-bearing lower metasedi- 
mentary formation that may have been a local source of CO2 .

The South Trout Lake stock, l mile south of the east end of South Trout Lake, 
is composed of metamorphosed gabbro and peridotite and has an area of about 
1-square mile. The stock has sharp, but generally discordant, contacts with 
country rocks, although the long axis of the stock is parallel to regional strati 
graphy. The stock thus differs in form from the more common metagabbro sills. 
Also in contrast to the sills, contact zones of the stock have been only locally 
chilled. The stock is in two segments, separated by the Setting Net Lake fault, and
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stratigraphic correlation of metavolcanic formations across the fault indicates that 
the two segments represent different levels of the stock (Figure 2 Chart A, back 
pocket). The south end of the western segment is in fault contact with the north 
end of a thick metagabbro sill that extends south of the map-area, but the sill and 
stock are separate intrusions. Talcose peridotite, 0.25 mile east of the South Trout 
Lake road at the south boundary of the area, appears to be part of the Setting 
Net Creek sill rather than the stock (Ayres 1970).

Altered peridotite, in units up to 1,000 feet wide, forms 40 to 50 percent of the 
South Trout Lake stock. Vertically-dipping layering parallel to external contacts 
is relatively common in peridotite and was locally observed in gabbro in the 
western segment of the stock, but was observed only rarely in the eastern segment. 
Layers in gabbro are about 2 inches thick with a 0.2-inch wide plagioclase-rich 
zone. Contacts between metagabbro and altered peridotite units are sharp; in the 
western segment, units are parallel to layering and to external contacts, but in 
the eastern segment the main peridotite unit forms a central core surrounded by 
gabbro. In the western segment gabbro and peridotite units may have formed by 
differentiation in situ, but in the eastern segment gabbro and peridotite appear 
to be separate intrusions.

In the South Trout Lake sill the relationship between peridotite and gabbro 
is not known. Altered peridotite units are up to 100 feet thick and are concen 
trated at the northwest end of the sill where argillite septa are most abundant. 
The only mappable peridotite unit is separated from gabbro by an argillite 
septum that is too thin to show on the map.

The Setting Net Creek sill is a poorly exposed synclinal structure containing 
peridotite units up to 200 feet thick. The sill appears to consist of a basal gabbro 
zone overlain by two differentiated sequences of peridotite to gabbro, with the 
upper gabbro removed by erosion. Each peridotite to gabbro sequence probably 
represents a separate intrusion. Peridotite in this sill is less magnetic than else 
where. Metagabbro near the western side of the sill contains subparallel cross 
cutting actinolite prisms and subradiating aggregates up to l inch long that some 
what resemble quench textures in ultramafic rocks described by Naldrett (1970) 
but are probably porphyroblasts. Talcose peridotite units at the south boundary 
of the area east of the mine road appear to be part of the sill (Ayres 1970).

Discrete, generally concordant peridotite lenses ranging in thickness from sev 
eral feet to 400 feet locally occur in the metavolcanic sequence but are most 
abundant at the west end of South Trout Lake. Except for one, 5-foot wide 
metagabbro dike with chilled contacts, no gabbro phases were found in the 
lenses. Layering also appears to be absent. Contacts with mafic metavolcanics are 
sharp, but country rocks locally contain serpentine veinlets related to intrusion 
or alteration of peridotite.

Most of the serpentinized peridotite is in the greenschist facies metamorphic 
zone but lenses at the west end of South Trout Lake are just inside the amphi 
bolite facies zone (Figure 2 Chart A, back pocket), as defined by plagioclase 
composition in associated metavolcanics. Primary textures in these lenses have 
been completely destroyed by recrystallization of serpentine, supporting the 
higher metamorphic temperatures shown by the mineral assemblages of the en 
closing metavolcanic rocks. There is no evidence that the serpentine is a retro 
grade mineral.
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Trout Lakes Area

Serpentine is not stable above 500 0 C (Bowen and Tuttle 1949), and the 
serpentinite lenses could not have reached this temperature if the serpentine is 
prograde as suggested by textural evidence. The lower boundary of the amphi 
bolite facies in the map-area thus must have been below 500 0 C. This temperature 
limit corresponds to the boundary as defined by Turner (1968) but is well within 
the greenschist facies as defined by Winkler (1967).

Partly serpentinized peridotite that appears to contain primary olivine is 
locally found in amphibolite facies rocks near the North Trout Lake batholith 
where metamorphic temperatures were probably higher than 500 0 C. Because 
primary olivine was not found in greenschist facies peridotite, and because 
serpentine is present, these peridotites probably postdate the granitic batholith. 
They are described in a later section.

Fourteen partial analyses of metamorphosed peridotite and one of meta- 
pyroxenite are given in Table 13. In most samples copper and nickel were 
determined by two methods, in order to measure the partitioning of these 
elements between sulphide and silicate phases; the method of analysis is described 
by Wolfe (1970). In brief, the cold ascorbic acid leach will selectively remove 
sulphide minerals so that the amount of copper and nickel in sulphide phases 
can be measured. As can be seen from Table 13, most of the nickel in the ultra- 
mafics is in silicate minerals whereas most of the copper is in sulphide minerals, 
but because copper content is low, the total sulphide mineral content is also low. 
This is confirmed by the low sulphur content of most samples. The analytical data 
will be discussed in more detail in a subsequent report.

Serpentinized peridotite can be distinguished from other rock units by 1) 
common blue-grey colour, 2) local rusty brown weathering, 3) weak to moderate 
magnetic attraction, and 4) toughness (that is, the rock is difficult to break). 
Talcose peridotite can be distinguished by 1) softness, 2) slippery feel of the talc, 
3) well developed schistosity, and 4) weak magnetic attraction.

Peridotite Breccia Dike

A 5- to 10-foot wide, subvertical ultramafic breccia dike trends N80W in 
serpentinized peridotite of the South Trout Lake stock on the north side of the 
Setting Net Creek (East) fault. The dike can be traced for 100 feet before dis 
appearing under clay and has sharp but irregular contacts. A l-foot wide sub 
sidiary dike or pod was also observed. The dike was intruded as a breccia.

The approximate mode and a chemical analysis of the dike is given in Table 
11 (sample 854A) and a partial analysis of a second sample (sample 1310) in Table 
13. Rock fragments are well rounded and are less than 0.5 inch long; average 
size is 0.25 inch (Photo 11). Fragments are altered and appear to be porphyritic 
basalt containing 10 to 30 percent, 0.5- to 4-mm, euhedral olivine phenocrysts, 
now pseudomorphically replaced by serpentine, in a very fine-grained groundmass 
composed of magnetite, serpentine, talc, and dolomite. Magnetite content of the 
fragments ranges from l to 75 percent. Broken euhedral serpentine pseudomorphs 
also occur in the matrix, which is composed largely of serpentine, talc, dolomite, 
and magnetite. No garnet or other minerals characteristic of kimberlite were 
found in heavy mineral separates. Chemically the dike is a peridotite (Table 11).
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Photo 11-Photomicrograph of peridotite breccia dike in plane polarized light. White grains are serpen- 
tinized olivine; black areas are altered, porphyritic basalt fragments.

The dike contains numerous, closely spaced shear planes coated with chlorite, 
serpentine, and locally talc and brown carbonate. This shearing is related to 
movement along the nearby fault rather than emplacement of the dike.

Texturally the dike resembles some kimberlites but several features show 
that it is a peridotite rather than a kimberlite: (1) phlogopite, garnet, and other 
minerals characteristic of kimberlite are absent; and (2) major and trace element 
abundances resemble ultramafic rocks with high SiO2 , TiO2, and low P2O5, K2O, 
Ba, Sr, V, Y, and Zr compared to kimberlite (Dawson 1967).

METAMORPHOSED FELSIC INTRUSIONS 

Granophyric Quartz Diorite

A medium-grained, granophyric quartz diorite sill with a maximum thickness 
of 400 feet was intruded into the lower part of felsic metavolcanic formation H 
near the south boundary of the area. Where exposed, contacts are sharp but 
irregular and are chilled against the felsic metavolcanics; rare felsic volcanic 
inclusions were observed. The sill was metamorphosed under greenschist facies 
conditions and a metamorphic foliation has been superimposed on an originally 
massive rock.
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Trout Lakes Area

Toble 14 j
MODAL ANALYSES OF METAMORPHOSED GRANITIC INTRUSIONS 
IN THE TROUT LAKES AREA

Sample 199 301 1171 1303

Total feldspar
NOTES
•Chemical analysis in Table 15. 
'Replaces plagioclase.
*Variable composition because of recrystallization.
4Arrow (-*) indicates composition range in zoned primary grains.
Sample descriptions. Locations are on Fig. 2.
Equigranular granitic dikes

199, 301 - Dikes along northeast shore of North Trout Lake.
1171 - Dike at southeast end of South Trout Lake. 

Granophyric quartz diorite
1303, 1765, 1101 - intrusion in felsic caldera of formation H.

17651 1101

Plagioclase
Microcline
Quartz
Biotite
Chlorite
Muscovite
Epidote
Carbonate
Apatite
Zircon
Allanite
Sphene
Fe-Ti oxide
Pyrite
Pyrrhotite
Plagioclase composition
Microcline

40.5
24.2
28.6
3.0
tr.
2.6

0.6

0.1

tr.
Anj- 153

n 11

51.8
0.1

45.4
0.2
0.9
0.9
0.5
0.1

tr.
0.1

Ann
n

46.2
16.8
22.4
9.8
tr.
1.9
1.0
0.9
tr.
tr.
tr.
1.0

tr.
tr.

An26-n54
n 77

56.4

29.8
8.5
2.6
0.3
0.9
0.5
0.1
tr.

tr.
0.9

An 5
n

45.0

26.0
12.8
0.1

14. 92
0.2
0.1
0.1
tr.

0.8
tr.

An3
n

46.8

25.9
14.3
5.8
6. 02

tr.
tr.

0.5
0.7

An3 4-73
n

CHEMICAL ANALYSIS OF METAMORPHOSED QUARTZ DIORITE
Toble 15

Major oxides (*^,)

SiO2 69.6
A1 2O3 15.7
FesOj 1.50
FeO 2.38
MgO 1.43
CaO 2.57
Na2O 3.23
K2O 2.54
HzO* 1.18
H 2O~ 0.10
CO2 0.46
TiO2 0.45
MnO 0.14
P2Os 0.10
S 0.07

(SAMPLE 1765) FROM TROUT LAKES

Trace elements1 (ppm)

Ag -CI
Ba 500
Co 10
Cr 50
Cu 20
Ga 20
Ni 60
Pb 60
Se 20
Sr 300
V 100
Y ^0
Zn 80
Zr 100

AREA

Calcite-free
Earth Norm ( c

Quartz
Orthoclase
Albite
Anorthite
Corundum
Hypersthene

- Enstatite
- Ferrosilite

Magnetite
Ilmenite
Pyrite
Apatite

Normative plagioclase
Differentiation index

fc)
30.66
15.26
29.46
12.29
3.55
6.16
4.01
2.15
1.59
0.64
0.18
0.21

An29
75.17

Total 101.4
'Elements looked for but not detected include As, Be, Li, Mo, Sb, and Sn. 

Analysis by Mineral Research Branch, Ontario Division of Mines. 
Description - Intrusion in felsic caldera. Location in Figure 2.
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The quartz diorite is grey to dark grey on fresh surfaces and weathers pale 
grey. Three modal analyses are given in Table 14 and a chemical analysis in Table 
15. Sample 1303 (Table H) is from south of the map-area.

Primary texture and mineralogy are partly recrystallized, but the quartz 
diorite originally consisted of subhedral, tabular andesine and interstitial quartz, 
with some granophyric intergrowth of andesine and quartz. Much of the andesine 
is now replaced by albite, biotite, sericite, and carbonate. The relict plagioclase 
indicates that the sill is quartz diorite but the chemical analysis is more akin 
to trondhjemite or granodiorite than to quartz diorite (Table 15).

South of the map-area, the sill is intruded by metagabbro (Ayres 1970) and 
this, in conjunction with the effects of regional metamorphism, show that the sill 
is an early intrusion. The granophyric texture and chilled contacts indicate a high 
level, epizonal pluton that is possibly related to felsic volcanism that produced 
felsic metavolcanic formation H. In the Setting Net Lake area in the south, 
formation H appears to occupy a small caldera (Ayres, in preparation).

Equigranular Granitic Dikes

Equigranular to rarely porphyritic, medium-grained, biotite trondhjemite, 
granodiorite, and quartz monzonite dikes and sills that were metamorphosed to 
the same grade as enclosing amphibolite facies country rocks are found in two 
main areas: (1) dikes in mafic metavolcanics and metagabbro south of the east 
end of South Trout Lake, and (2) lenticular sills and dikes in mafic metavolcanics 
at the east end of North Trout Lake. South of South Trout Lake, the dikes are 
distinctly discordant with sharp, chilled, locally sheared, irregular zig-zag contacts 
that commonly follow two or more intersecting joint sets. The dikes are foliated 
parallel to contacts and vary in width from a fraction of an inch to 100 feet. Rare 
fine-grained aplite and coarse-grained pegmatite were found in these dikes. At 
the east end of North Trout Lake, the sills and dikes have sharp contacts, are up 
to 70 feet wide, and are locally boudinaged; foliation is parallel to foliation and 
gneissosity in country rocks. Pegmatitic phases are locally present. Rare I- to 
6-inch thick sills were found also in metagreywacke northwest of South Trout 
Lake.

The dikes and sills are white to pale grey on both fresh and weathered sur 
faces and three modal analyses are given in Table 14. Primary textures and 
mineralogy are partly to completely recrystallized and recrystallization is most 
intense east of North Trout Lake.

The dikes and sills are metamorphosed to the same grade as the enclosing 
rocks indicating emplacement prior to the metamorphic culmination. They are 
restricted to amphibolite facies country rocks near the granitic batholiths, but 
occur in several mafic metavolcanic formations. The dikes must be either 1) early 
phases of the batholiths, which is unlikely because other dikes from the batholiths 
are either unmetamorphosed or weakly metamorphosed, or 2) synmetamorphic 
intrusions of which there is no other record. If the dikes and sills were older 
than the metamorphism their distribution should not correspond to metamorphic 
facies distribution. East of North Trout Lake, the sills are intruded by porphyritic 
hornblende-biotite trondhjemite (phase N-15) of the North Trout Lake batholith.
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ODM8831

Photo 12—Contact between metamorphosed porphyritic quartz monzonite dike and pillowed mafic flow, 
trail northeast of tourist lodge on South Trout Lake. Note irregular contact in lower right corner.

Porphyritic Quartz Monzonite

Porphyritic quartz monzonite sills and minor dikes up to 20 feet wide intruded 
mafic metavolcanic formations J and M and metagabbro sills northeast of South 
Trout Lake but were not found elsewhere. Contacts are sharp and straight to 
locally irregular (Photo 12). Many of the intrusions pinch and swell and some 
dikes were intruded into shear zones in folded mafic flows. Flow lamination was 
observed in several sills and many phenocrysts are flow oriented.

The quartz monzonite, commonly known as quartz-feldspar porphyry, is cream, 
pale grey, grey, or grey-brown on fresh surfaces and weathers cream or pale grey. 
Equant to tabular, l- to 2-mm long plagioclase, microcline, and quartz pheno 
crysts form trace to 30 percent of the quartz monzonite. The phenocrysts occur in 
a very fine-grained, recrystallized groundmass composed of approximately equal 
amounts of albite, microcline and quartz, minor muscovite, rare biotite, and 
traces of epidote, garnet, carbonate, apatite, zircon, sphene, iron-titanium oxide, 
pyrite, and pyrrhotite. Plagioclase and quartz phenocrysts are recrystallized with 
the primary plagioclase completely replaced by albite.

Although most of the country rocks are in the amphibolite facies metamorphic 
zone, the quartz monzonite has greenschist facies mineral assemblages and was 
apparently intruded shortly after the metamorphic culmination. The quartz 
monzonite may be related to porphyritic biotite granodiorite (phase N-14) of the 
North Trout Lake batholith.
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GRANITIC BATHOLITHS

The metavolcanic-metasedimentary-metagabbroic sequence was intruded by 
two, broadly concordant, composite granitic batholiths, both of which are only 
partly in the map-area. The northern batholith is the larger and more complex 
of the two plutons and is here named the North Trout Lake batholith (Figure 4 
Chart A, back pocket). The southwestern batholith is named the Setting Net Lake 
batholith after more extensive exposures south of the area (Ayres, in preparation).

Twenty-six discrete, intrusive granitic phases have been recognized in the 
batholiths and their major petrographic and field characteristics are summarized 
in Table 16. All phases were mapped in the field on the basis of grain size; 
equigranular or porphyritic texture; composition, size, shape, and abundance of 
phenocrysts; abundance of quartz; abundance of mafic minerals; hornblende:bio 
tite ratio; structure; and locally colour. The mapping method and terminology are 
described in more detail by Ayres (1972c) (Table 45). Most phases have variable 
composition and some phases overlap in composition (Figure 5). Composition 
based on feldspar ratio is thus not a valid mapping tool for delineation of in 
trusive phases, although there is a general correlation between increasing micro 
cline content and decreasing mafic mineral content. Where several rock types are 
present in a phase, the phase is referred to by the predominant rock type (Table 
16, back pocket).

In each batholith, phases have been numbered consecutively from oldest to 
youngest with the identifying prefixes N- (North Trout Lake batholith) and S- 
(Setting Net Lake batholith) used to distinguish between the batholiths. Thus 
phase N-7 is the seventh oldest phase in the North Trout Lake batholith.

North Trout Lake Batholith

The North Trout Lake batholith underlies about 75 square miles of the map- 
area but this is only a small part of the pluton. The east and west boundaries 
are not known, but the northeast boundary is the Sandy Lake metavolcanic- 
metasedimentary sequence, 5 miles northeast of North Trout Lake. The batholith 
is here only 5 miles wide but it widens both east and west of North Trout Lake.

Twenty intrusive phases (Tables l, 16 (back pocket), 17, Figure 4 Chart A, 
back pocket), forming dikes, dike swarms, sills, stocks, and migmatitic complexes, 
have been recognized in the area. Based on mafic content these phases can be 
separated into three major age groups: 3 early biotite phases, 8 hornblende-biotite 
phases, and 9 late biotite phases. There is a pronounced compositional break 
between the trondhjemitic, early biotite phases and the younger phases which 
show a gradual, although unsteady progression from mafic-rich diorite to mafic- 
poor quartz monzonite with decreasing age (Figure 6). Two other phases occur 
south of the west end of North Trout Lake (Figure 2 Chart A, back pocket), but 
are described separately because their relationship to other phases is not known. 
In the map-area the average composition of the batholith is trondhjemite.

In many outcrops, several phases are intimately associated in a small area and 
could not be separated into discrete units at the scale of the map; only those

61



Trout Lakes Area

Quartz

Trondhjemite 7 /Grano
.f 7 diorite y Quartz

Plagioclase Microcline Feldspar Mafics

Quartz Quartz

Hornblende-Biotite Phases
a N-11

o N-10
* N-8
* N-7
* N-6
* N-5
* N-4

Plagioclase Microcline Feldspar Mafics

Quartz Quartz

Mafics

Figure 5-Plot of modal analyses from North Trout Lake batholith. Components recalculated to 100 
percent. Some diorites that contain less than 10 percent modal quartz plot above the 10 percent 
quartz line because they have a high mafic mineral content.
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phases that form more than 25 percent of an outcrop are coded on the map 
with rock types listed in order of decreasing abundance. This limiting value 
means that widespread, minor units such as pegmatite and aplite could not be 
shown.

Metavolcanic and metasedimentary inclusions are rare except in equigranular 
biotite trondhjemite (phase N-3). Such inclusions are noted on the map regardless 
of abundance.

EARLY BIOTITE PHASES 

Leucocratic Syenodiorite (N-1)

The oldest phase consists of recrystallized, fine-grained, porphyritic, l- to 2-inch 
wide, pink, leucocratic syenodiorite dikes intruded into pyroxenite in a large 
mafic to intermediate metavolcanic inclusion 1.3 miles northeast of North Trout 
Lake. The dikes lack mafic minerals, are composed almost entirely of secondary 
albite, and may be related to the pyroxenite rather than to younger granitic 
phases of the batholith. Because of its small size, this phase is not described in 
Table 16.

Biotite-hornblende Diorite (N-2)

Early diorite and syenodiorite (Table 16, Figure 5) of phase N-2 forms a lens 
300 feet long and 75 feet wide, and several narrow dikes intruded into pyroxenite 
and leucocratic syenodiorite (N-1), 1.3 miles northeast of North Trout Lake. 
Contacts with pyroxenite are sharp to slightly gradational. It is distinguished from 
later diorite of phase N-4 by lower quartz and biotite contents (Table 16).

Equigranular Biotite Trondhjemite (N-3)

Equigranular to locally porphyritic, biotite trondhjemite and minor grano 
diorite and quartz monzonite1 of phase N-3 (Tables 16 back pocket, 17, 18, 19, 
Figure 5, 6) forms a relatively large body north of North Trout Lake (Figure 4 
Chart A, back pocket), small inclusions in adjacent phases, and a large inclusion 
east of Rathouse Bay; most of the observed quartz monzonite is in the large 
inclusion. The original extent of the main body cannot be determined because 
most contacts are with younger phases. However, its extent must have been much 
larger than presently mapped because much of the large leucocratic quartz mon 
zonite unit (N-19) north of North Trout Lake contains from 25 to 50 percent 
trondhjemite inclusions.

iRock types are listed in order of decreasing abundance within each phase throughout the de 
scriptions of the batholiths.
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ODM8832

Photo 13-Quartz-biotite-oligoclase (metagreywaeke?) inclusion (medium grey) in equigranular biotite 
trondhjemite (N-3) (light grey, left side). Intruded by later leucocratic quartz monzonite (N-19, 
light grey at right side of photo, and dikes in inclusion). North Trout Lake batholith, north of 
North Trout Lake.

Gneissosity is locally developed with l- to 5-mm thick layers that reflect (1) 
variable microcline and biotite content and (2) segregation of quartz into lenses. 
Trondhjemite inclusions are incipiently metamorphosed, with development of 
reverse zoning in plagioclase, but the main body is only slightly recrystallized.

Tabular, fine-grained, quartz-biotite-oligoclase inclusions (Photo 13) with 
sharp to rarely gradational, concordant to locally discordant contacts form up to 
20 percent of the phase N-3 trondhjemite outcrops but are rare in other phases. 
The inclusions appear to be metagreywaeke but could be an earlier, fine-grained, 
quartz-poor, biotite-rich phase of the trondhjemite. Mafic to intermediate meta- 
volcanic inclusions are also common but are rare in adjacent phases. The relative 
abundance of inclusions may indicate that the trondhjemite was originally ad 
jacent to a metavolcanic-metasedimentary sequence.

Several differences between the trondhjemite and other batholith phases may 
indicate a hiatus between emplacement of early trondhjemite and younger phases 
and the phase N-3 trondhjemite may be pre-volcanism basement. 1) There is a 
pronounced compositional break between phase N-3 trondhjemite and the next 
younger phase (N-4), a diorite, and succeeding units show a general, although 
unsteady, progression toward mafic-poor, quartz- and microcline-rich quartz 
monzonite (Figure 6). 2) Gneissosity is absent in other phases and its presence in 
trondhjemite may reflect either emplacement at a deeper crustal level or possibly 
incipient metamorphism. 3) Metasedimentary and metavolcanic inclusions are 
common in trondhjemite, but rare in other phases that are now adjacent to the
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ODM8833

Photo 14-Discordant contact between diorite dike (N-4, grey) and equigranular, biotite trondhjemite (N-3, 
white). Foliation in trondhjemite is approximately parallel to top of photo. North Trout Lake 
batholith, north of North Trout Lake.

metavolcanic belt; this may also reflect different levels of emplacement. The pre- 
volcanism age of the trondhjemite is supported by a U-Pb zircon age of 2,950 
million years (Krogh and Davis 1971) obtained from a sample collected by the 
author 0.5 mile north of the east end of North Trout Lake. Nowhere in the map- 
area is the phase N-3 trondhjemite in contact with the main metavolcanic-meta- 
sedimentary sequence.

HORNBLENDE-BIOTITE PHASES 

Biotite-Hornblende Diorite (N-4)

j Diorite and associated rock types of phase N-4 (Tables 16, 17, 18, 19, Figures 
5, 6) form sills and local dikes up to 800 feet wide in equigranular, biotite 
trondhjemite (N-3) north of North Trout Lake (Figure 4 Chart A, back pocket). 
Contacts with trondhjemite are sharp, concordant to discordant, and chilled with 
a very fine-grained border zone up to 20 feet wide (Photo 14). The diorite is 
commonly fine-grained but in some sills medium- to coarse-grained diorite is 
interlayered with fine-grained diorite or forms an intrusion breccia with fine 
grained diorite inclusions in medium- to coarse-grained diorite (Photo 15). Diorite 
of phase N-4 is poorly foliated; foliation is much more intense in both the older,

69



Trout Lakes Area

ODM8834

Photo 15-lntrusion breccia composed of finegrained diorite (N-4) in medium- to coarse-grained diorite 
of phase N-4. North Trout Lake batholith, north of North Trout Lake.

ODM8835

Photo 16-Biotite-hornblende trondhjemite (N-5) with small inclusions of diorite (N-4) North Trout Lake 
batholith, north of Sucker Lake.
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biotite trondhjemite (N-3), and the younger biotite-hornblende trondhjemite 
(N-5). Phase N-4 diorite differs from the older diorite of phase N-2 in having 
higher quartz and biotite and lower hornblende contents, but the two diorites can 
be accurately distinguished only on field relations.

Biotite-Hornblende Trondhjemite (N-5)

Fine- to medium-grained biotite-hornblende trondhjemite and associated rocks 
of phase N-5 (Tables 16 back pocket, 17, 18, 19; Figures 5, 6) is the oldest wide 
spread phase in the batholith and forms irregular, generally lenticular bodies up 
to l mile across, surrounded by younger phases (Figure 4 Chart A, back pocket) 
except where adjacent to equigranular, biotite trondhjemite (N-3). Phase N-5 is 
characterized by high mafic mineral content, with hornblende slightly more 
abundant than biotite, low quartz content, and well developed, locally contorted 
foliation (Photo 16) with mafic minerals commonly forming lenticular aggregates; 
hornblende is locally lineated.

There are two main types of trondhjemite in phase N-5: 1) an older, subordi 
nate, fine-grained type that forms rounded to angular inclusions and rare dikes in 
2) a predominant medium-grained host.

Fine-grained inclusions are generally less than 6 inches long but have a maxi 
mum length of 10 feet; they are most abundant in the western part of the area. 
Inclusions are dominantly syenodiorite that contains less quartz than the medium- 
grained host and lacks microcline; they have the following approximate composi 
tion: 53 percent oligoclase-andesine, 10.5 percent quartz, 15 percent biotite, 16 
percent hornblende, 4.5 percent epidote, and l percent accessory minerals. They 
resemble diorite (N-4) inclusions except that 1) plagioclase is less calcic, 2) quartz 
and epidote are more abundant, 3) microcline is less abundant, 4) hornblende bio 
tite ratio is lower although mafic mineral content is similar, and 5) grain size is 
slightly finer.

The inclusions may represent a brecciated, marginal chilled zone of the 
biotite-hornblende trondhjemite phase (N-5). This conclusion is supported by 1) 
the general similarity in composition of inclusions and host, 2) the concentration 
of inclusions near the margins of trondhjemite units, and 3) the finer grain size 
of inclusions in contact zones than in interiors of trondhjemite units. If the in 
clusions do represent a chilled zone, then younger phases must have been intruded 
along older contacts because the inclusion-rich zones are now in contact with 
younger phases.

The presence of chilled contacts in diorite (N-4) and possibly in biotite- 
hornblende trondhjemite (N-5) indicates that the equigranular biotite trondhje 
mite (N-3) had cooled prior to intrusion of diorite and trondhjemite. This sup 
ports the previously suggested hiatus between early biotite and hornblende- 
biotite phases. Succeeding phases were intruded without major hiatuses between 
phases.

In medium-grained trondhjemite, quartz and microcline contents are variable, 
and units north of North Trout Lake that are spatially associated with equi 
granular, biotite trondhjemite (N-3) and diorite (N-4) generally contain less quartz 
and more mafic minerals than units farther east. Mafic-rich, ovoid, magmatic
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2n.d. - not detected. 3 . . . . . - not determined . 

*Arrow (-t) indicates range in composition of zoned grains. 
Sample 236 (oxides) - analysis by University of Manitoba. 

Sample DF60-A186-from Donaldson and Jackson (1965, p. 634, 635). 

Other samples and 236 (trace elements) - analyses by Mineral Research Branch, Ontario Division of Mines. 

Sample descriptions. Locations on Fig. 4. 

263 Albite quartz monzonite; phase N-17 or N-19. 

DF60-A186 Biotite trondhjemite (Donaldson and Jackson, 1965, p. 634, 635) ; phase N-18(?). 

352, 491 Porphyritic biotite trondhjemite; phase N-16. 
105, 238A Porphyritic biotite trondhjemite; phase N-14. 

236, 269 Porphyritic biotite granodiorite; phase N-14. 

1583 Porphyritic hornblende-biotite granodiorite; phase N-10. 952 Porphyritic hornblende-biotite granodiorite; phase N-7. 
1609 Porphyritic hornblende-biotite quartz monzonite; phase N-7. 

210, 313 Biotite-hornblende trondhjemite; phase N-5. 

453 Diorite; phase N-4. 

273, 442 Biotite trondhjemite; phase N-3.
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segregations containing 50 to 75 percent hornblende and biotite are locally present 
and are up to 2 feet long, with sharp gradational contacts.

The compositional variation within the biotite-hornblende trondhjemite may 
reflect a close relationship between trondhjemite (N-5) and diorite (N-4).

Equigranular, Hornblende-Biotite Trondhjemite (IM-6)

Equigranular, hornblende-biotite trondhjemite and associated rock types of 
phase N-6 (Tables 16, 17, 19; Figures 5, 6) is distinguished from older biotite- 
hornblende trondhjemite (N-5) by finer grain size and lower mafic content, with 
biotite more abundant than hornblende (Table 16). Age relations with adjacent 
phases are conflicting. Phase N-6 trondhjemite forms: 1) small lenticular units 
with gradational contacts in both biotite-hornblende trondhjemite (N-5) and 
porphyritic hornblende-biotite granodiorite (N-7); 2) angular to rounded inclu 
sions with sharp contacts in porphyritic hornblende-biotite granodiorite (N-7) and 
younger phases; and 3) rare dikes in biotite-hornblende trondhjemite (N-5).

There are probably at least two distinct ages of equigranular hornblende- 
biotite trondhjemite, one of which is a mafic-poor phase of biotite-hornblende 
trondhjemite (N-5) and the other an equigranular phase of the younger porphy 
ritic hornblende-biotite granodiorite (N-7).

Porphyritic (Microcline) Hornblende-Biotite Granodiorite (N-7)

Porphyritic hornblende-biotite granodiorite, with minor quartz monzonite, and 
rare monzonite (Tables 16, 17, 18, 19; Figures 5, 6) forms a large stock west of 
Rathouse Bay and several small stocks and sills northeast of North Trout Lake 
(Figure 4). It is characterized by the presence of 0.5- to 2-cm long, tabular to 
augen-shaped, oriented, microline phenocrysts that form 5 to 25 percent of the 
unit, and by concentration of mafic minerals into oriented, lenticular aggregates. 
The small intrusions northeast of North Trout Lake contain more mafic minerals 
and microcline phenocrysts and less quartz than the large stock. Mafic mineral 
content of the stock appears to decrease eastward.

The contacts of the large stock are poorly exposed but the smaller intrusions 
are gradational with biotite-hornblende trondhjemite (N-5) across a 100-foot wide 
zone. Granodiorite appears to intrude trondhjemite because 1) there are marked 
differences in composition on each side of the gradational zone, 2) rare rounded 
trondhjemite inclusions occur in the granodiorite, and 3) the large stock transects 
foliation in the trondhjemite (Figure 4). As previously described, some of the 
granodiorite in phase N-7 appears to be a porphyritic coeval phase of equigranu 
lar, hornblende-biotite trondhjemite (N-6).

Adjacent to the younger porphyritic biotite granodiorite (N-14), phase N-7 
porphyritic hornblende-biotite granodiorite becomes more leucocratic and better 
foliated and is locally sheared. These changes apparently reflect intrusion of the 
porphyritic biotite granodiorite.

76



Porphyritic Hornblende-Biotite Trondhjemite (N-8)

This porphyritic hornblende-biotite trondhjemite phase has a restricted distri 
bution and is characterized by the presence of plagioclase and sparse hornblende 
phenocrysts (Tables 16 back pocket, 17; Figures 5, 6). It forms dikes up to 75 feet 
wide with sharp, irregular, chilled contacts and was found only in the south part 
of the large porphyritic hornblende-biotite granodiorite (N-7) stock west of Rat 
house Bay. It may be coeval with porphyritic hornblende-biotite trondhjemite 
(N-ll) in which all phenocrysts are plagioclase.

Equigranular Hornblende-Biotite Trondhjemite (N-9)

Equigranular hornblende-biotite trondhjemite and granodiorite of phase N-9 
(Tables 16, 17; Figure 6) is a sparsely porphyritic to equigranular unit of the 
porphyritic (microcline) hornblende-biotite trondhjemite phase (N-10), and it 
forms concordant zones up to 3,000 feet wide in the porphyritic trondhjemite west 
and east of Rathouse Bay (Figure 4 Chart A, back pocket). The two phases appear 
to be coeval and are petrographically identical except for lower microcline con 
tent and scarcity of phenocrysts in the equigranular phase (Table 16 back pocket). 
Contacts with other phases are not exposed except for younger leucocratic quartz 
monzonite and pegmatite dikes.

This equigranular hornblende-biotite trondhjemite phase (N-9) contains more 
quartz and microcline and less mafic minerals than the older equigranular horn 
blende-biotite trondhjemite of phase N-6.

Porphyritic (Microcline) Hornblende-Biotite Trondhjemite (N-10)

Porphyritic hornblende-biotite trondhjemite, granodiorite, and quartz monzo 
nite in phase N-10 (Tables 16 back pocket, 17, 18, 19; Figures 5, 6) forms a large 
stock north and south of Rathouse Bay (Figure 4 Chart A, back pocket). It closely 
resembles porphyritic hornblende-biotite granodiorite (N-7), in that it contains 
0.5- to 2-cm long tabular microcline phenocrysts, but differs from the granodiorite 
in that 1) hornblende, microcline, and microcline phenocryst contents are lower, 
2) phenocrysts are slightly smaller and are tabular rather than augen-shaped, 3) 
sparse plagioclase phenocrysts are present, 4) mafic minerals are oriented, but 
form discrete grains rather than aggregates, 5) mafic mineral and phenocryst 
foliation is generally less intense and the trondhjemite is locally massive, 6) micro 
cline phenocrysts and hornblende are locally lineated, and 7) allanite and sphene 
crystals, up to l cm long, are present in some outcrops. The trondhjemite also 
resembles the younger porphyritic biotite granodiorite (N-14), but contains horn 
blende and has higher mafic content and lower quartz and microcline contents 
than N-14.

Phenocryst abundance ranges from trace to 15 percent and the lowest con 
centration of phenocrysts is in the southern part of the stock where coeval
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Trout Lakes Area

equigranular units of phase N-9 are present. In several outcrops on the northwest 
shore of Rathouse Bay, thin layers contain up to 50 percent microcline pheno- 
crysts and were formed either by magmatic flow or crystal settling. Foliation in 
most of the trondhjemite seems to be largely a primary flow structure, but a 
discordant secondary foliation that is coplanar in both trondhjemite and immedi 
ately adjacent older phases was locally observed.

Contacts with older biotite-hornblende trondhjemite (N-5) vary from sharp 
to gradational, but gradational contacts are intrusion breccia zones. In the brec 
cia zones, hornblende content of the porphyritic trondhjemite (N-10) is locally 
increased because of hybridization. Contacts with porphyritic hornblende-biotite 
granodiorite (N-7) are not exposed, but the general trend of foliation in both 
phases (Figure 4 Chart A, back pocket) indicates that the trondhjemite is younger 
than the granodiorite (N-7).

Porphyritic Hornblende-Biotite Trondhjemite (N-11)

Porphyritic hornblende-biotite trondhjemite and syenodiorite in phase N-11 is 
characterized by the presence of sparse plagioclase phenocrysts (Table 16; Figures 
5, 6). It forms a small stock in the southeast corner of the area (Figure 4 Chart A, 
back pocket), rare dikes in biotite-hornblende trondhjemite (N-5) north of Rat 
house Bay, and angular to rounded inclusions in porphyritic biotite granodiorite 
(N-14). Its relationship to other phases is uncertain because of restricted distribu 
tion and poor exposure at contacts. It may be coeval with porphyritic hornblende- 
biotite trondhjemite (N-8) that contains hornblende phenocrysts.

LATE BIOTITE PHASES 

Porphyritic Biotite Trondhjemite (N-12)

Porphyritic, biotite trondhjemite is characterized by sparse plagioclase and 
rare microcline phenocrysts and by the absence of hornblende (Tables 16, 17; 
Figure 6). It forms two small stocks along the south boundary of the area (Figure 
4 Chart A, back pocket), several large and numerous small inclusions in por 
phyritic biotite granodiorite (N-14), and local dikes in hornblende-biotite phases. 
It is foliated to locally gneissic with oriented phenocrysts and locally mafic 
schlieren.

Except for a higher biotite content, phase N-12 closely resembles the por 
phyritic biotite trondhjemite of phase N-16, and the two phases can be distin 
guished accurately only by 1) their relative relations to the intervening porphyritic 
biotite granodiorite phase (N-14), and 2) distribution. Most of the later phase 
(N-16) is restricted to the western part of the area and the earlier phase (N-12) 
to the eastern part.

Porphyritic trondhjemite also resembles porphyritic hornblende-biotite trondh 
jemite (N-11) but generally lacks hornblende, contains more quartz, and has less 
calcic plagioclase in the centres of zoned grains (Table 16). The two phases, how 
ever, seem to be gradational and may be coeval since they are spatially related.
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The outline of the stock west of Rathouse Bay (Figure 4 Chart A, back pocket) 
could indicate that porphyritic trondhjemite (N-12) is actually younger than 
equigranular trondhjemite of phase N-13, but outcrops in this area are rare and 
relations are uncertain.

Equigranular Biotite Trondhjemite (N-13)

Equigranular biotite trondhjemite and minor granodiorite in phase N-13 
(Tables 16 back pocket, 17, 19; Figures 5, 6) has an average grain size of 1.5 mm 
and is coarser than the other two equigranular biotite trondhjemite phases (N-3 
and N-18). It forms concordant layers up to l mile wide and irregular areas in 
porphyritic biotite granodiorite (N-14), and an irregular stock west of Rathouse 
Bay (Figure 4 Chart A, back pocket). Texturally, it resembles the porphyritic 
granodiorite except for lack of microcline phenocrysts, but it has lower microcline 
and slightly higher biotite contents and a more intense foliation. Sparse plagio 
clase phenocrysts and minor hornblende are locally present. Compositional 
variation is generally less than in other trondhjemite phases (Figure 5).

The trondhjemite is generally spatially associated with porphyritic biotite 
granodiorite (N-14) and contacts between the two phases vary from sharp to 
gradational. There appear to be two age variants of the trondhjemite. The older 
N-13 trondhjemite is intruded by porphyritic granodiorite (N-14); this is shown 
by sharp contacts, large tabular trondhjemite inclusions in granodiorite, and 
granodiorite dikes in trondhjemite. The younger N-13 trondhjemite has grada 
tional to locally sharp contacts with porphyritic granodiorite (N-14) and appears 
to be a coeval equigranular phase of the granodiorite. It was found east of 
Rathouse Bay and east of North Trout Lake.

Porphyritic (Microcline) Biotite Granodiorite (N-14)

Porphyritic biotite granodiorite, trondhjemite, and quartz monzonite in phase 
N-14 (Tables 16 back pocket, 17, 18, 19; Figures 5, 6) is characterized by medium 
grain size and 0.5- to 4-cm long, tabular microcline phenocrysts (Photo 17) that 
commonly have Carlsbad twinning. Phase N-14 forms at least discrete plutons 
ranging in size from the large sill near North Trout Lake to small stocks east 
of Rathouse Bay (Figure 4 Chart A, back pocket); narrow dikes and sills are 
rare in other phases except immediately adjacent to larger plutons. The grano 
diorite plutons are generally surrounded by older phases and porphyritic biotite 
granodiorite is the oldest phase in which shapes of plutons have not been modified 
by intrusion of younger phases. The various plutons differ slightly: in the size and 
abundance of microcline phenocrysts; in the abundance of microcline, biotite, 
epidote, and muscovite; in the presence or absence of plagioclase phenocrysts, in 
the local presence of trace amounts of hornblende, and in the amount of recrystal 
lization. Microcline phenocrysts commonly have a preferred orientation (Photo 
17), forming a subhorizontal lineation; biotite and quartz are also commonly 
foliated but intensity of foliation is variable. Groundmass microcline content in 
this phase and in the two hornblende-biotite phases (N-7 and N-10) that also 
contain microcline phenocrysts is variable, and in some areas most of the micro 
cline in the rock is in phenocrysts.
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ODM8836

Photo 17—Porphyritic biotite granodiorite (N-14), North Trout Lake batholith; on north shore of North 
Trout Lake.

The large sill near North Trout Lake is the largest and best exposed of the 
porphyritic biotite granodiorite plutons and is up to 1.5 miles wide. Contacts with 
adjacent units are sharp and concordant to discordant with only rare granodiorite 
dikes in country rocks. Sparse angular, tabular, lenticular (Photo 18), and 
schlieren-like inclusions (Table 17) that range in length from several inches to 
hundreds of feet occur throughout the sill. Inclusions are concentrated in local 
zones but are rare at the margins of the sill. In areas of abundant mafic-rich 
inclusions, the granodiorite is more mafic than normal, as a result of hybridiza 
tion. Foliation is most intense in marginal zones of the sill and in hybrid zones 
adjacent to inclusions, and foliation is generally parallel to contacts. At the east 
end of the sill foliation is variable in trend: in the marginal zones it parallels 
contacts; in the centre it is discordant to contacts but is parallel to the regional 
trend of the sill (Figure 4 Chart A, back pocket). North of North Trout Lake, 
pegmatite and aplite dikes that are generally less than 3 feet wide form about 25 
percent of the central part of the sill. These dikes have diverse trends but there 
is a concentration of dikes in sets trending N5E and N80W.

Microcline phenocrysts are larger in the sill than in the other plutons and 
have an average length of 2 cm; they are locally larger near pegmatite dikes than 
elsewhere. Sparse plagioclase phenocrysts are ubiquitous except in the narrow 
eastern branch of the sill east of Sucker Lake. In general, microcline content in 
creases and biotite content decreases eastward, and the most potassic part of the 
sill is the narrow eastern branch. Quartz and locally plagioclase are partly re- 
crystallized in the sill.
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Photo 18-Lenticular metasedimentary inclusions in porphyritic biotite granodiorite of phase (N-14), lower 
part of photo, intruded by aplitic leucocratic quartz monzonite (N-19) with pegmatitic (N-20) 
zone in centre. North Trout Lake batholith, on north shore of North Trout Lake.

The large stock along the north boundary of the area is generally similar to 
the sill except that phenocrysts are smaller and minor hornblende is locally 
present, especially in the eastern part of the stock. With increase in hornblende 
content, the porphyritic biotite granodiorite (N-14) appears to grade eastward into 
porphyritic hornblende-biotite trondhjemite (N-10), although the contact zone 
is not exposed. If the two units are gradational here, then there must be several 
ages of porphyritic biotite granodiorite (N-14), because east of Rathouse Bay 
porphyritic biotite granodiorite of phase N-14 intruded porphyritic hornblende- 
biotite trondhjemite (N-10) (Figure 4 Chart A, back pocket).

Microcline phenocrysts are sparse along the south margin of this stock but 
increase in abundance northward. Plagioclase phenocrysts are ubiquitous. North 
of Sucker Lake the south contact is an intrusion breccia zone about 1,090 feet 
wide, but elsewhere this contact appears to be sharp and is locally sheared. The 
stock is locally gneissic because of schlieren-li\ae inclusions and narrow pegmatitic 
and aplitic layers. Quartz and plagioclase are commonly partly recrystallized.

The plutons east of Rathouse Bay lack plagioclase phenocrysts and are not 
recrystallized. The granodiorite is locally gneissic because of variable microcline 
phenocryst content and drawn out inclusions. East of the north part of Rathouse 
Bay, foliation trends in the porphyritic biotite granodiorite (N-14) stock and ad 
jacent porphyritic hornblende-biotite trondhjemite (N-10) (Figure 4 Chart A, 
back pocket) show that the granodiorite intruded trondhjemite.
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Porphyritic (Plagioclase) Hornblende-Biotite Trondhjemite (N-15)

Porphyritic hornblende-biotite trondhjemite and quartz diorite is the only late 
biotite phase that contains appreciable hornblende. It is included with the late 
biotite phases because it is spatially and probably temporarily related to porphy 
ritic biotite trondhjemite (N-16), with which is forms two small stocks east of 
North Trout Lake (Figure 4 Chart A, back pocket. The hornblende-biotite 
trondhjemite of phase N-15 is characterized by the presence of hornblende, high 
biotite content, low quartz content, sparse plagioclase phenocrysts, fine grain size, 
pronounced discontinuous zoning in plagioclase, and local cognate diorite in 
clusions (Tables 16, 18, 19; Figures 5, 6).

Porphyritic (Plagioclase) Biotite Trondhjemite (N-16)

Porphyritic biotite trondhjemite and granodiorite of phase N-16 (Tables 16 
back pocket, 17, 18, 19; Figures 5, 6) is closely associated with porphyritic 
hornblende-biotite trondhjemite (N-15) in two stocks east of North Trout Lake 
(Figure 4 Chart A, back pocket), and also forms local dikes and sills in other 
phases in the western part of the area. It is characterized by plagioclase pheno 
crysts and fine to medium grain size, and as mentioned previously, it closely 
resembles porphyritic biotite trondhjemite of phase N-12.

The stocks differ from other phases of the batholiths in that they are partly to 
completely enclosed by mafic metavolcanics, and are in part migmatitic to agma- 
titic complexes. They are also characterized by discontinuous zoning in plagio 
clase.

The western stock is composed of porphyritic hornblende-biotite trondhjemite 
(N-15) and minor, younger porphyritic biotite granodiorite of phase N-16. The 
margins of the stock and dikes in country rocks are finer grained than the interior 
of the stock and this chilling distinguishes the stock from other phases of the 
batholiths.

The eastern stock is dominantly porphyritic to locally equigranular biotite 
trondhjemite (N-16), with equigranular rocks found only in the eastern part of 
the stock. Porphyritic hornblende-biotite trondhjemite (N-15) is generally re 
stricted to zones adjacent to mafic metavolcanics, and much of the hornblende in 
this stock may be the result of contamination. Small dioritic patches with grada- 
tional contacts were locally found elsewhere in the porphyritic biotite trondhje 
mite (N-16) and are either inclusions or magmatic segregations. Although the stock 
is migmatitic most of the metavolcanic and granitic units are relatively large and 
can be distinguished on the map. Contacts between map units are sharp, with 
only rare metavolcanic inclusions in trondhjemite map units or trondhjemite 
dikes in metavolcanics.

Porphyritic biotite trondhjemite dikes and sills in other phases commonly 
lack discontinuous zoning in plagioclase and have a higher quartz content, and 
they may not be the same age as the stocks. They locally have chilled contacts 
against other phases. Many of these dikes appear to be porphyritic equivalents of 
the widespread equigranular biotite trondhjemite phase (N-18), although locally 
porphyritic dikes have been intruded by equigranular dikes.
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Photo 19-lrregular equigranular biotite trondhjemite (N-18) dikes in porphyritic hornblende-biotite grano 
diorite (N-7); North Trout Lake batholith, north of Sucker Lake.

Equigranular Biotite Trondhjemite (N-18)

Equigranular biotite trondhjemite and granodiorite of phase N-18 (Tables 16 
back pocket, 17, 18, 19; Figures 5, 6) is a widespread dike and sill phase that has 
intruded most of the older phases in the central part of the area and locally 
elsewhere, but it is concentrated in the biotite-hornblende trondhjemite (N-5) and 
porphyritic hornblende-biotite granodiorite (N-7) phases. It is characterized by 
white colour, variable grain size (0.3 mm to 2 mm) and biotite content, and local 
presence of sparse, small plagioclase phenocrysts. The trondhjemite is foliated to 
locally massive, with foliation generally parallel to dike contacts. Secondary 
foliation that cuts across the contact between dike and country rocks was locally 
recognized.

The dikes and sills locally have chilled contacts and range in width from a 
few inches to 300 feet, although most dikes are less than 10 feet wide. Individual 
dikes have sharp contacts, are very irregular in width and trend, and in some 
outcrops are intimately interconnected (Photo 19). They locally distort foliation 
in country rocks.

Dike abundance ranges from sparse to more than 50 percent; many biotite- 
hornblende trondhjemite (N-5) and porphyritic hornblende-biotite granodiorite 
(N-7) outcrops in the north-central part of the area contain more than 25 percent 
late equigranular biotite trondhjemite dikes. Most of the late trondhjemite map- 
units in phase N-18 have gradational contacts and consist of a plethora of 
relatively narrow dikes in an older phase that forms 25 to 50 percent of the unit.
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ODM8839

Photo 20-Narrow aplite dike (N-19, to right of hammer) in leucocratic quartz monzonite (N-19); North 
Trout Lake batholith, north of North Trout Lake. Metasedimentary unit in upper corners of photo.

The only exception to this general rule is the poorly exposed stock at the north 
west corner of the south part of Rathouse Bay. It appears to contain only minor 
inclusions of other phases, but is locally gneissic because of biotite-hornblende 
trondhjemite (N-5) schlieren and leucocratic quartz monzonite (N-19) layers.

Leucocratic Quartz Monzonite (N-17, N-19)

Leucocratic biotite quartz monzonite, granite, granodiorite, and aplitic equi 
valents in phases N-17 and N-19 (Tables 16, 17, 18, 19; Figures 5, 6) form at least 
three widespread dike and sill phases of different ages that have intruded all of 
the older phases. They are most abundant, however, in equigranular biotite 
trondhjemite (N-3), biotite-hornblende trondhjemite (N-5), and porphyritic horn- 
blende-biotite granodiorite (N-7).

The three defined ages of leucocratic quartz monzonite are very similar in 
composition and are characterized by pale pink colour, low biotite content, 
presence of muscovite, variable but generally fine grain size, and common presence 
of microcline phenocrysts. The two older phases, N-17 and N-19, are separated 
by intrusions of the late equigranular biotite trondhjemite phase (N-18), but they 
cannot be distinguished when the trondhjemite is absent, although the older 
phase is commonly more potassic than the younger phase. Most of the leucocratic 
quartz monzonite in the area is probably part of phase N-19. The youngest phase 
is aplite; it can be distinguished by its fine grain size, absence of phenocrysts, and 
local presence of garnet. It has not been given a separate phase number because
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most aplite dikes are less than 5 feet wide (Photo 20). Aplite is commonly associ 
ated with pegmatite (Photo 18) but medium-grained leucocratic quartz monzonite 
contains only accidental pegmatite.

Individual quartz monzonite dikes and sills have sharp but irregular contacts 
with numerous offshoots (Photos 13, 20) and are very irregular in width and 
trend; in some outcrops dikes and sills are intimately interconnected. The habit 
of the quartz monzonite is variable: in some outcrops sills predominate, in others 
dikes, and locally a network of dikes and sills forms an intrusion breccia. In some 
of the late biotite phases, narrow, subparallel layers of leucocratic quartz monzo 
nite produce a gneissosity. Dikes and sills range in width from a fraction of an 
inch to about 800 feet, but most are less than 20 feet wide.

Dike abundance ranges from sparse to more than 75 percent and many out 
crops of equigranular biotite trondhjemite (N-3), biotite-hornblende trondhjemite 
(N-5), and porphyritic hornblende-biotite granodiorite (N-7), especially in the 
western part of the area, contain more than 25 percent leucocratic quartz 
monzonite dikes and sills. With increase in abundance of dikes and sills, these out 
crops grade into quartz monzonite map-units, most of which consist of a plethora 
of relatively narrow dikes and sills in an older phase that commonly forms 25 to 
50 percent of the unit.

The distribution of quartz monzonite may indicate that there are more than 
three ages present. For example, quartz monzonite is most abundant in equi 
granular biotite trondhjemite (N-3) north of Trout Lake and its relative abun 
dance decreases with decreasing age of host phases. This distribution may indicate 
that quartz monzonite phases are genetically associated with some of these early 
phases. Such an interpretation is supported by the relatively sharp contacts be 
tween map-units composed of 1) abundant quartz monzonite (N-19) in equigranu 
lar biotite trondhjemite (N-3) and 2) younger phases that contain only minor 
quartz monzonite. Also quartz monzonite in porphyritic hornblende-biotite 
granodiorite (N-7) appears to be slightly more sodic than quartz monzonite in 
other phases. Quartz monzonite is relatively rare in porphyritic hornblende- 
biotite trondhjemite (N-10) and younger phases except in inclusion-rich areas. In 
late biotite phases, aplite is the most common form of leucocratic quartz 
monzonite.

Pegmatite (N-20)

Pegmatite is a widespread minor phase in most outcrops. It forms narrow dikes 
and locally sills that are generally less than 3 feet wide, but some dikes are up to 
50 feet wide. Grain size ranges from a fraction of an inch to 2 feet and some 
dikes are zoned with a quartz-rich core, or quartz-rich margins, or finer-grained 
margins. In porphyritic biotite granodiorite (N-14), pegmatite locally forms nar 
row, subparallel gneissic layers.

Pegmatite is generally pink and ranges in composition from trondhjemite 
to quartz monzonite, but there are two general types: I) muscovitic pegmatite 
that lacks biotite, commonly contains garnet, and has up to 3 percent magnetite, 
and 2) biotitic pegmatite that contains only rare muscovite, magnetite, and garnet. 
Granophyric intergrowths of quartz and feldspar are common in pegmatite.
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The relationship between pegmatite and other late phases is complex and 
there may be several ages of pegmatite. Pegmatite both intruded and was intruded 
by leucocratic quartz monzonite (N-19) and equigranular biotite trondhjemite 
(N-18), and it intruded, formed composite dikes with (Photo 18), and was in 
truded by aplite.

ISOLATED PHASES

Leucocratic, white, biotite granodiorite, trondhjemite, quartz monzonite, and 
abundant pegmatite (Table 16) form a small lenticular pluton southwest of North 
Trout Lake, near the west boundary of the area (Figure 2 Chart A, back pocket). 
Only the eastern tip of the pluton is in the area. Similar rock units form a major 
part of the re-entrant in the North Trout Lake batholith west of the area 
(Figure 2 Chart A, back pocket).

A separate biotite trondhjemite and quartz diorite phase forms dikes in mafic 
metavolcanics and conglomerate along the south shore of North Trout Lake, 0.5 
miles west of the map-area. Pink pegmatite dikes are also common here. The 
relationship of these units to the North Trout Lake batholith is not known.

FOLIATION

Foliation defined by orientation of mafic minerals, plagioclase, and pheno- 
crysts; by lenticular aggregates of mafic minerals; and by quartz lenses, is present 
in all intrusive phases except pegmatite, but intensity of foliation is variable 
both within units and from unit to unit. In general, foliation is better developed 
in the older hornblende-biotite phases than in the late biotite phases, but this 
appears to reflect a greater abundance of mafic minerals and consequently a 
more readily observable foliation in the hornblende-biotite phases, rather than 
a direct relationship between intensity of foliation and age.

The dip of the foliation ranges from vertical to steeply north and trends are 
shown on Figure 4 (Chart A, back pocket). Several features indicate that most of 
the foliation is the result of magmatic flow during intrusion: 1) primary pheno- 
crysts have a preferred orientation in the foliation plane, 2) foliation is generally 
parallel to contacts in marginal zones and transects the foliation in adjacent older 
phases, 3) locally, foliation in older phases is distorted by intrusion of younger 
phases, and 4) recrystallization is minor. On Figure 4 (Chart A, back pocket) 
foliation trends are locally shown extending from one phase into an adjacent 
phase. Such trends appear to be primary and reflect 1) gradational contacts 
between coeval phases, 2) relative abundance of leucocratic quartz monzonite 
(N-19) and equigranular biotite trondhjemite (N-18) dikes, and 3) generalizations. 
For example, southeast of Sucker Lake, foliation is parallel to contacts in mar 
ginal zones of the porphyritic biotite granodiorite (N-14) sill, but is discordant to 
contacts and parallel to regional foliation trends in the centre of the sill. Second 
ary foliation that cuts across the contact between two phases was locally observed.
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CONTACT WITH M ETA VOLCAN l C SEQUENCE

Except for the two late porphyritic biotite and hornblende-biotite trondhje 
mite (N-15 and N-16) stocks, the contact between the North Trout Lake batholith 
and the metavolcanic sequence is exposed in only two outcrops. The late stocks 
form migmatitic complexes with the metavolcanic sequence, but the contact 
between the metavolcanics and other phases of the batholith appears to be rela 
tively sharp and is probably subvertical. Unmetamorphosed granitic dikes are rare 
in country rocks except east and southwest of North Trout Lake where there 
are abrupt bends in the contact. Metavolcanic inclusions are sparsely present in 
all granitic phases, but there is no concentration of inclusions at the contact. The 
presence of mafic metavolcanic inclusions in all phases means that each phase 
must have been in contact with a volcanic sequence at some stage in its evolution 
and emplacement.

GEOCHEMISTRY

Only the major phases of the batholith have been analyzed (Tables 18, 19) but 
they show the general chemical variation during intrusion (Figure 6). With de 
creasing age, the hornblende-biotite and late biotite phases show a general trend 
toward increasing SiO2 , K2O, and Na2O and decreasing CaO, MgO, and total 
iron, although the trend is not consistent and there are local reversals. Leucocra 
tic quartz monzonite (N-19), the youngest major phase, although part of this 
trend, is much more potassic than other phases. The general chemical trend pro 
bably reflects various stages in the evolution of granitic magma at depth. The 
oldest major phase, equigranular biotite trondhjemite (N-3), is not part of this 
trend and is compositionally distinct from the next younger phase. It may be part 
of an older batholith.

Except for a few elements, there is no consistent variation of trace elements 
among phases (Table 19). For most phases there are insufficient samples for statisti 
cal analysis, and for phases with a large number of samples, the within-phase 
variation is greater than the variation between phases. Several relatively con 
sistent variations are: 1) Ba is higher in potassic than in sodic phases, and 2) Co, 
Gr, Cu, Ni, and V are higher in mafic-rich than in mafic-poor phases. Trace 
element abundances are generally similar to those in other composite granitic 
batholiths, as for example the Southern California batholith (Nockolds and Allen, 
1953), although Li and Sr concentrations are both slightly higher in the North 
Trout Lake than in the Southern California batholith.

Normative quartz, plagioclase, and orthoclase, recalculated to 100 percent, 
have been plotted on Figure 7 and show the sodic nature of the batholith. The 
analyses define a sharply bent trend, with the lower part reflecting varying quartz 
and plagioclase contents at constant orthoclase content, and the upper part vary 
ing orthoclase content at relatively constant quartz:plagioclase ratio. In general, 
older phases plot along the lower part of the curve and younger phases 
on the upper part but there are several exceptions to this generalization: 1) 
equigranular biotite trondhjemite (N-3), the oldest major phase, plots near the
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Quartz

Plagioclase
SMC 12260

Orthoclase

Figure 7-Plot of normative quartz, plagioclase, and orthoclase for North Trout Lake batholith. Analyses 
taken from Table 18.
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Plagioclase

SMC 12261

Orthoclase

Figure 8-Chemical variation of some North American granitic rock suites on a normative quartz-plagio- 
clase-orthoclase diagram. Curve l is the North Trout Lake batholith (Figure 7). Other curves from 
Bateman et at. (1963, p. 37). Locations are: 2. Mount Garibaldi area, southwestern British 
Columbia, 3. Bald Mountain batholith, northeastern Oregon, 4. Southern California batholith, 
5. Idaho batholith, 6. Cowichan Lake area, Vancouver Island, 7. Boulder batholith, Montana, 
8. Sierra Nevada batholith, California, 9. Laramide stocks of Colorado and New Mexico, and 
10. Kuskokwim area, Alaska.
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centre of the trend; this emphasizes the compositional break between the 
trondhjemite and the oldest hornblende-biotite phases (N-4, N-5, 2) porphyritic 
hornblende-biotite granodiorite (N-7) plots near the orthoclase end of the trend 
and confirms the potassic nature of this early phase (Figure 6). The fact that all 
phases plot close to the trend line, although not in chronologic order, suggests 
that 1) the phases have a common origin and 2) the trend reflects the general 
evolution of the batholith, with early increase in SiO2 and decrease in CaO, and 
later increase in K2O. The plot confirms the irregular nature of the K2O trend 
during evolution shown in Figure 6. The chronologic discrepancies may reflect 
either 1) variations in composition of magma produced throughout time or 2) 
imposed variations as a result of contamination, hybridization, or local differenti 
ation of phases. These two possibilities cannot be evaluated rigorously at the 
present time, but the former probably caused the differences between the equi 
granular biotite trondhjemite (N-3) and early hornblende-biotite phases (N-4, 
N-5). Local differentiation is reflected in the spread of the porphyritic biotite 
granodiorite (N-14) analyses.

Normative quartz-plagioclase-orthoclase trend lines from other major batho- 
liths (Bateman et al. 1963) are shown for comparison in Figure 8. The North 
Trout Lake trend is generally similar to the trend of the southern California 
batholith but is distinctly different from trends of other batholiths.

Analyses of coexisting hornblende and biotite from one of the hornblende- 
biotite phases north of North Trout Lake have been reported by Moxham (1965, 
p.209-211, sample 6034). The precise locality of this sample is not known.

Setting Net Lake Batholith

The Setting Net Lake batholith underlies about six square miles in the south- 
west corner of the area and extends westward to Favourable Lake; the southern 
limit is unknown. Six intrusive phases have been recognized in the map-area 
(Tables l, 16) with most of the batholith being composed of porphyritic biotite 
granodiorite (S-3). Except for sparse pegmatite and aplite dikes, most outcrops 
are composed of only one phase and are consequently much less complex than 
outcrops in the North Trout Lake batholith. Country rock inclusions are rare, 
although several large, mappable blocks are present.

PORPHYRITIC HORNBLENDE-BIOTITE TRONDHJEMITE (S-1)

Porphyritic hornblende-biotite trondhjemite with minor granodiorite and 
quartz diorite (Tables 16, 20, 21) forms numerous dikes and sills, as much as 400 
feet wide, in metavolcanic and metasedimentary country rocks adjacent to the 
batholith. They are most abundant along the south shore of South Trout Lake 
and are spatially and genetically related to an equigranular hornblende-biotite 
granodiorite (S-2) sill immediately south of the lake. The dikes and sills have 
sharp, chilled contacts with a flow foliation near the margins. The trondhjemite 
is characterized by plagioclase, quartz, and biotite phenocrysts, by the fine grain
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Table 20 | IVCODAL ANALYSES FROM SETTING NET LAKE BATHOLITH

Sample 1425 1038 1037 771 1424 78 799

'Chemical analysis in Table 21.
'Phenocryst abundance.
'Arrow (-*) indicates compositional range in zoned grains.
Sample descriptions. Locations on Fi g.2.

1425 - Aplite (phase S-5).
1038, 1037 - Porphyritic biotite granodiorite (phase S-3).
77. 1424 - Porphyritic biotite quartz monzonite (phase S-3).
78. 799 - Hornblende-biotite granodiorite (phase S-2). 
20 — Porphyritic biotite granodiorite (phase S-l).

201

Plagioclase
Microcline
Quartz
Quartz-feldspar

groundmass
Biotite
Chlorite
Hornblende
Muscovite
Epidote
Carbonate
Apatite
Zircon
Sphene
Allanite
Fe-Ti oxide
Pyrite
Pyrrhotite
Plagioclase

composition3

Microcline
Total feldspar

23.2
38.2
37.2

0.9

tr.
0.5

tr.
tr.

Anu

0 . 62

44.6
14.3
26.6

11.9
0.1

1.2

0.1
tr.

0.9

0.3

An29^ 18

O f\ M.24

42.1
21.0
26.4

7.9
0.1

0.8

0.2
tr.

0.3
0.2
0.8

An, 5 ^ 18

0.33

36.8
21.3
36.8

2.7
0.3

0.5
1.2

tr.
tr.

0.1
tr.
tr.

Anis^ g

0 17
\J . *J 1

33.7
25.1
36.9

3.2
0.2

0.3
0.6

tr.

tr.

tr.

An22^ie

ft 41\J . *X*J

56.5
10.0
10.8

7.5

13.8

0.7
tr.

0.2
tr.

0.4
tr.
tr.

0.1
tr.

An26^ ls .

0.15

43.7
14.5
22.8

13.2

1.4

3.9

0.2
tr.

0.2
tr.
tr.
tr.

A.ns3-*i7

0 95
W . ftiJ

35. l2
1.32
4.6^

41.6
14.9

0.8
0.2
1.2
0.1

tr.

0.1
tr.

0.1

An2J

size of the groundmass, and by well developed oscillatory zoning in plagiodase 
phenocrysts, with as many as 50 oscillations in some grains. It is superficially 
similar to metamorphosed porphyritic quartz monzonite dikes north of South 
Trout Lake, but is only locally recrystallized and postdates the regional meta 
morphism. Narrow sills adjacent to the thick equigranular hornblende-bio tile 
granodiorite sill (S-2) have been locally boudinaged (Photo 26), probably during 
intrusion of the slightly younger granodiorite.

EQUIGRANULAR HORNBLENDE-BIOTITE GRANODIORITE (S-2)

Equigranular hornblende-biotite granodiorite with minor trondhjemite 
(Tables 16, 20) is characterized by the presence of hornblende and an equigranular 
to locally porphyritic texture; it forms a lenticular still up to 3,000 feet thick 
along the north margin of the batholith. Except at the east end, the southern 
part of the sill has been removed by intrusion of younger porphyritic biotite 
granodiorite (S-3), and at the west boundary of the area the sill has been
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ODM8840

Photo 21-Diatreme-like breccia in equigranular hornblende-biotite granodiorite (S-2); Setting Net Lake 
batholith, south of South Trout Lake. Note quartz fragment near centre of photograph.

cut out completely. The north edge of the sill is in contact with metavolcanics 
and metasediments; the contact is sharp but irregular, with several apophyses in 
the country rocks. The marginal part of the sill is finer-grained and locally more 
mafic-rich than the centre and contains plagioclase phenocrysts. With decrease 
in groundmass grain size and microcline content and increase in phenocryst 
content, several apophyses pass along strike into the previously described por 
phyritic hornblende-biotite trondhjemite phase (S-l). The granodiorite is partly 
recrystallized.

The granodiorite contains minor tabular to angular metavolcanic and meta- 
sedimentary inclusions, concentrated in areas where the north contact is irregular.

Peculiar rounded inclusions were found in several small areas about 1.3 miles 
east of the west boundary of the area. The inclusions form up to 40 percent of 
the outcrop, range in size from l inch to several feet, are well rounded with 
spherical to ellipsoidal shapes (Photo 21), and are dominantly a fine-grained, 
intermediate, igneous (metavolcanic?) rock with slightly variable composition. 
Minor mafic to ultramafic, and rare quartz (Photo 21) inclusions are also present. 
Intermediate units comparable to the inclusions were not found in the country 
rocks. The matrix contains more mafic minerals and less quartz than normal 
granodiorite.

The habit and exotic nature of most of the rounded inclusions, and the 
limited extent of the inclusion-rich granodiorite suggest that it may have resulted 
from explosion within a partly consolidated magma. It is thus like a diatreme 
but is not a true diatreme because contacts appear to be gradational with 
inclusion-free granodiorite.

94



Table 21 CHEMICAL ANALYSES FROM SETTING NET LAKE BATHOLITH

Major Oxides

Sample

SiO2
A1 203
Fe203
FeO
MgO
CaO
Na20
K2O
HSO+

CO2
Ti02
MnO
P206
S

77

68.00
16.40
1.40
1.72
0.03
2.50
4.39
4.38

j 0.42
nil

0.39
0.04
0.34
n.d.

20

69.5
15.7

nil
3.06
1.75
2.46
4.69
3.04
0.18 
0.12
0.77
0.37
0.06
0.12
0.13

Trace elements1 
(ppm)

Ag
As
Ba
Co
Cr
Cu
Ga
Pb
Li
Ni
Se
Sr
Sn
V
Zn
Zr

20
•O
<5

1500
10

100
20
20
60
40 
30

^0
800

5
40
50
80

Calcite-free 
Earth Norm (*^)

Quartz
Orthoclase
Albite
Anorthite
Corundum
Hypersthene

- Enstatite
- Ferrosilite

Magnetite 
Ilmenite
Apatite
Pyrite

Normative
plagioclase

Differentiation
ifiHtfvv

77

19.20
26.07
39.67
10.25
0.77
1.30
0.08
1.22
1.47 
0.55
0.72

An21

R.1 00

20

19.02
17.74
41.53
11.27
0.55
8.80
4.76
4.04

0.51
0.25
0.33

An2 i

77 83
Total 100.01 102.0
n.d. — not determined.
Elements looked for but not detected include Be, Mo, Sb and Y.
77 — Phase S-3, porphyritic biotite quartz monzonite. Analysis by University of Manitoba.
20 - Phase S-l, porphyritic biotite granodiorite. Analysis by Mineral Research Branch, Ontario Division of Mines.
Locations on Figure 2. Modal analyses in Table 20.

PORPHYRITIC BIOTITE GRANODIORITE (S-3)

Porphyritic biotite granodiorite and quartz monzonite (Tables 16, 20, 21) is 
the dominant phase of the Setting Net Lake batholith in the map-area and forms 
an elliptical stock with an area of about 35 square miles; only the northeast corner 
of the stock is in the map-area. The stock intrudes and cuts out part of the 
equigranular hornblende-biotite granodiorite (S-2) sill; the contact with the sill is 
marked by a zone, several hundred feet wide, of intrusion breccia consisting of 
abundant porphyritic biotite granodiorite (S-3) dikes and sills in equigranular 
hornblende-biotite granodiorite (S-2). Where the stock is in contact with meta- 
sediments or metavolcanics, the contact is sharp with only rare granodiorite dikes 
in country rocks. The stock contains rare, small, rounded inclusions of hornblende- 
biotite granodiorite and trondhjemite (S-2) and is incipiently recrystallized.

The stock is characterized by the presence of large microcline phenocrysts that 
have a variable distribution and range in abundance from trace to about five 
percent. In the western part of the stock and locally elsewhere, phenocryst density 
is only one per square foot of outcrop surface. Phase S-3 granodiorite is identical 
to phase N-14 of the North Trout Lake batholith.

The north and east margins of the stock are slightly more leucocratic and 
richer in microcline than the core. Rare dikes of the core granodiorite were found 
in the margin of the stock.
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LATE BIOTITE TRONDHJEMITE (S-4)

Late biotite trondhjemite (Table 16) forms a thin lenticular sill in a meta- 
volcanic-metasedimentary septum in the equigranular hornblende-biotite grano 
diorite (S-2) sill south of South Trout Lake. The trondhjemite is intruded by 
numerous pegmatite (S-6) dikes, but its relationship to other phases of the batho 
lith is not known. It also forms either a dike or an inclusion in porphyritic biotite 
granodiorite (S-3) at the east end of the stock; contact relations here are poorly 
exposed.

LEUCOCRATIC BIOTITE QUARTZ MONZONITE (S-5)

Leucocratic biotite quartz monzonite (Tables 16, 20) forms rare pink aplitic 
dikes, commonly less than l foot wide, in both the porphyritic biotite grano 
diorite (S-3) stock and the equigranular hornblende-biotite granodiorite (S-2) sill, 
but aplite dikes are concentrated in the intrusion breccia zone between the stock 
and the sill. These dikes locally have granophyric texture. Leucocratic biotite 
quartz monzonite also forms white to pink, lenticular sills and locally dikes up 
to 200 feet wide in metasediments and metavolcanics at the east end of the 
porphyritic biotite granodiorite (S-3) stock. The localization of sills in this area, 
where the contact of the stock has its maximum curvature, may reflect intrusion 
of the stock.

Quartz monzonite in the metavolcanics and metasediments is paler in colour, 
contains more biotite, and is altered and more recrystallized than dikes in the 
contact zone between the sill and the stock.

PEGMATITE (S-6)

White to pink pegmatite, composed of quartz, alkalic feldspar, and minor 
biotite, forms rare narrow dikes in the batholith. It is most abundant associated 
with leucocratic biotite quartz monzonite (S-5) in the contact zone between the 
porphyritic biotite granodiorite (S-3) stock and the equigranular hornblende- 
biotite granodiorite (S-2) sill, and in metavolcanics and metasediments east of 
the stock. It is rare in the western part of the stock within the map-area.

FOLIATION

A subvertical primary foliation is weakly developed in all phases of the Setting 
Net Lake batholith except pegmatite (S-6) and leucocratic quartz monzonite (S-5), 
and is defined by oriented mafic minerals, microcline phenocrysts, and locally 
by quartz lenses. In the central part of the porphyritic biotite granodiorite (S-3) 
stock, foliation generally trends east-northeast, parallel to the major axis of the 
stock, but at the margins foliation is parallel to contacts. At the east end of the 
stock, east-trending foliation persists to within about 0.25 mile of the north- 
trending contact.
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SHEAR ZONES

Minor shear zones that are discordant to foliation and range in width from 
a fraction of an inch to 3 feet are common in the porphyritic biotite granodiorite 
(S-3) stock, but were not found elsewhere. They appear to be related to emplace 
ment of the stock and are shown on the geological map by a schistosity symbol. 
The shear zones vary in intensity from a slightly crushed zone a fraction of an 
inch wide to a zone, several feet wide, of epidote-rich cherty mylonite, that is 
sharply bounded by moderately crushed granodiorite grading outward into un- 
sheared granodiorite. Quartz and epidote lenses and veins, up to 6 inches wide, 
occur in the centre of many shear zones and locally contain disseminated pyrite. 
A 20-foot wide, east-trending fault near the east end of the stock is similar to the 
shear zones.

The shear zones are relatively straight and can be traced for considerable dis 
tances across outcrops. They have diverse orientations but there is a concentration 
of shears trending N55E and dipping 75 0S. In some outcrops shear zones define 
two sets, trending approximately N55E and N75W, with the foliation in the 
acute angle between the two sets.

CONTACT WITH METAVOLCANIC-METASEDIMENTARY SEQUENCE

Much of the contact between the batholith and the metavolcanic-metasedi- 
mentary sequence is well exposed in flat-lying outcrops; it appears to be sub- 
vertical, even at the east end where country rocks dip at relatively low angles 
away from the batholith. The contact is broadly concordant, although in detail 
numerous cross-cutting relationships are observed. Contacts are sharp and straight 
to irregular with irregularities caused by granitic apophyses that extend up to 
several thousand feet into the country rocks; apophyses are most common along 
the north contact of the equigranular hornblende-biotite granodiorite (S-2) sill 
south of South Trout Lake. Dikes and sills of porphyritic hornblende-biotite 
trondhjemite (S-l) and leucocratic quartz monzonite (S-5) are common in country 
rocks in a 0.25-mile wide zone adjacent to the batholith but are always a minor 
part of the sequence; leucocratic quartz monzonite sills were found only at the 
east end of the batholith.

Metamorphism

All of the metavolcanic-metasedimentary sequence, the early gabbroic and 
ultramafic rocks, and the earliest granitic rocks have been metamorphosed, with 
grade ranging from middle or upper greenschist to amphibolite and hornblende- 
hornfels facies (as defined by Turner 1968). The most notable feature of the 
metamorphism is the zoning, with a 500- to 5,000-foot wide amphibolite and 
hornblende-hornfels facies zone adjacent to the granitic batholiths, surrounding a 
greenschist facies core that forms a large part of the metavolcanic-metasedimentary 
belt (Figure 2 Chart A, back pocket). The greenschist rank core widens south-
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eastward, as the total width of the metavolcanic-metasedimentary sequence 
increases.

The earliest recorded metamorphism accompanied intrusion of synvolcanic 
gabbroic sills and stocks, and resulted in formation of contact aureoles, probably 
of hornblende-hornfels facies. The mineralogy and width of these aureoles is 
unknown, because later metamorphism transformed these aureoles to greenschist 
or amphibolite facies. These aureoles have only been identified adjacent to the 
South Trout Lake sill southeast of South Trout Lake, where retrograded alumino 
silicate minerals were found (Figure 2 Chart A, back pocket).

The highest metamorphic grade was attained adjacent to the granitic batho- 
liths and is a contact metamorphism resulting from batholith emplacement. In 
mafic metavolcanics adjacent to the batholiths, there is a narrow hornblende- 
hornfels facies zone mineralogically similar to adjacent amphibolite facies rocks, 
except for the local occurrence of clinopyroxene in the innermost part of the zone. 
The hornfels zone is granoblastic and massive to gneissic, and is texturally distinct 
from the well foliated amphibolite facies rocks. The hornfels zone is essentially 
coextensive with the gneissic mafic metavolcanics shown on the geological map, 
but is also present where gneissosity is not developed. It is generally less than 
1,000 feet wide. The textural boundary between hornfels facies rocks and foliated 
amphibolite facies rocks suggests that the hornfels facies zone may have been 
superimposed on pre-existing amphibolite facies zone. However, the mineralogical 
similarity of hornfels and foliated amphibolite facies, and their consistent dis 
tribution near the batholiths may indicate that the amphibolite is itself related to 
batholith emplacement.

A possible explanation for this anomalous superposition of hornfels zone on 
amphibolite facies zones is that the foliated amphibolite and greenschist facies are 
part of a regional metamorphic zoning that developed shortly before batholith 
emplacement, with the zoning being related to structural and physiochemical 
conditions such as higher heat flow that later controlled emplacement of the 
batholiths (Ayres 1972b). The greenschist-amphibolite zoning is thus related to 
batholith emplacement but is not a direct result of emplacement. The hornfels 
zone on the other hand, is a direct result of intrusion.

The granitic batholiths, with the possible exception of equigranular biotite 
trondhjemite (N-3), have not been metamorphosed as suggested by Moxham 
(1965), but they have been locally incipiently crystallized. As previously men 
tioned, however, metamorphosed, equigranular to porphyritic granitic dikes 
locally occur in the amphibolite facies zone. Some of the dikes are metamorphosed 
to amphibolite facies grade and were intruded prior to the metamorphic culmi 
nation whereas others are metamorphosed only to greenschist facies grade and 
were intruded shortly after the metamorphic culmination. If, as seems likely, all 
of these dikes are related to batholith emplacement, then the earliest batholithic 
phases were intruded prior to, or during, the metamorphic culmination whereas 
the latest phases postdate the culmination.

Development of the metamorphic zoning postdates folding because 1) the 
amphibolite facies zone slightly transects stratigraphic trends and folds in the 
metavolcanic-metasedimentary sequence, and 2) the oldest part of the sequence 
is in the greenschist facies zone, whereas some of the younger formations are in 
amphibolite facies (Figure 2 Chart A, back pocket). The variable width of the
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amphibolite facies zone may be related to batholith emplacement, either through 
variation in depth of emplacement or through removal of part of a preexisting 
amphibolite facies zone during emplacement of the Setting Net Lake batholith.

Emplacement of Batholiths

All available evidence shows that the various phases of the batholith crystal 
lized from magma. This evidence includes 1) sharp contacts between phases, with 
local chilling of younger phases against older phases; 2) presence of rounded to 
angular inclusions of older phases in younger phases; 3) discordant dikes of 
younger phases in older phases; 4) local cross-cutting relationships, with foliation 
in younger phases transecting foliation in older phases; 5) compositional zoning 
within phases; 6) preferred orientation of elongated phenocrysts; and 7) presence 
of igneous textures, including such features as the habit of phenocrysts, and com 
plex zoning and twinning of plagioclase in some phases. Relative intrusive re 
lationships deduced from these criteria are consistent throughout the batholiths 
(Table 17). There is no evidence of wide-spread metasomatism or granitization 
although local metasomatism has occurred in country rock inclusions. Some phases 
are locally enriched in mafic minerals as a result of contamination related to 
abundant mafic metavolcanic inclusions, but there is no evidence supporting 
widespread contamination of felsic magma to produce the hornblende-biotite 
phases.

The batholiths were intruded into the metavolcanic-metasedimentary se 
quence. This is shown by 1) contact metamorphic effects, 2) the presence of 
granitic dikes and apophyses in country rocks, 3) local structural discordancies 
in the contact, 4) stratigraphic discordancies, with the batholiths being in contact 
with the upper part (rather than the lower part) of the stratigraphic sequence 
(Figure 2 Chart A, back pocket).

The batholiths were emplaced as a series of magmatic pulses with the magma 
derived from depth. The sharp contacts between phases and presence of in 
clusions and dikes of one phase in another shows that earlier phases must have 
been largely solidified when the next younger phase was intruded. The general 
scarcity of chilled contacts, however, indicated that there could not have been a 
long time gap between successive phases. Chilled contacts are best developed 
in hornblende-biotite phases N-4 through N-ll adjacent to equigranular biotite 
trondhjemite (N-3). This could indicate that the intrusion of equigranular biotite 
trondhjemite (N-3) and early hornblende-biotite phases were separated by a 
relatively long time interval; the trondhjemite (N-3) could be pre-volcanism base 
ment. This conclusion is supported by the U-Pb zircon age of 2,950 million years 
(Krogh and Davis, 1971) obtained from the trondhjemite.

On the whole, the batholiths appear to have been relatively passively em 
placed into pre-existing anticlinal structures, but with some forceful injection 
associated with intrusion of many phases. Evidence supporting forceful emplace 
ment includes: 1) local distortion of older phases by younger phases (Figure 4 
Chart A, back pocket). 2) concordance of stratigraphy around the eastern end of 
the porphyritic biotite granodiorite (S-3) stock in the Setting Net Lake batholith.
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3) concentration of leucocratic quartz monzonite (S-5) sills and dikes in country 
rocks at the east end of this stock. 4) general concordance of phases to the trend 
of the batholiths, although this could also reflect response to regional stresses 
acting during intrusion. Evidence favouring passive emplacement, on the other 
hand, includes: 1) many phases form relatively small plutons in comparison to 
the total size of the batholith. 2) in spite of the fact that country rocks are in 
contact with several phases of the North Trout Lake batholith, the contact 
between the batholith and the metavolcanic-metasedimentary belt is relatively 
straight and concordant (Figures 2, 4 Chart A, back pocket). 3) country rock 
septa are rare in the North Trout Lake batholith and only the late porphyritic 
biotite trondhjemite (N-16) phase is separated from older granitic phases by 
country rock septa. The general concordant nature of the batholith, and the lack 
of country rock septa suggest that the batholith passively and progressively ex 
panded in size during emplacement. Each successive phase was thus intruded 
either into older granitic phases or along the boundary between older phases and 
country rocks. 4) many of the older phases are not markedly distorted nor dis 
rupted by intrusion of younger phases. It should be emphasized that each phase 
is a separate intrusion and any strain generated by emplacement of the batholith 
must be related to individual phases and not to the batholith as a whole.

Mechanisms controlling the emplacement of the batholiths are unknown, but 
several negative points can be made: 1) the batholiths appear to postdate folding, 
so that the space now occupied by the batholiths was not created by regional 
folding although some folding must have accompanied batholith emplacement; 
the space must have been formed by some mechanism other than folding. 2) em 
placement of the batholiths must have lifted pre-existing roof rocks, but the 
original extent of this cover is unknown. 3) mafic metavolcanics adjacent to the 
batholiths are not the lowest part of the sequence (Figure 2 Chart A, back pocket), 
so that the batholiths were not emplaced along pre-existing unconformities. 4) 
there is no evidence of large-scale stoping as a mechanism for creating room for 
the batholiths. Inclusions are present in most phases but are generally rare. Also 
there is no evidence of the wide-spread contamination that would have resulted 
from assimilation of the sloped blocks.

The source of the magma is also a major problem, but it was probably derived 
by partial melting of mantle rocks. The general intrusive sequence, with the 
older phases being more mafic and consequently more refractory than younger 
phases, negates an origin by partial melting of pre-existing crustal rocks. If 
crustal rocks were a source of the magma, then the earliest intrusions should be 
quartz monzonite with later phases becoming more mafic. Differentiation at depth 
of a gabbroic magma could produce the observed intrusive sequence, with the 
younger phases representing more complete differentiation than older phases, but 
the volume of gabbroic magma necessary to produce the granitic batholiths 
would be immense. There is no evidence for such a large volume of gabbroic 
magma. It has been shown experimentally that partial melting of a mafic rock can 
produce granitic magma (Green and Ringwood 1968). The composition of magma 
produced is dependent on both temperature and amount of water available, but 
if water content is low, intermediate phases could form before felsic phases. The 
observed intrusive sequence could thus be obtained by partial melting of mafic 
rocks in the mantle.

100



In summary, it appears that the batholiths were emplaced relatively passively 
into pre-existing anticlinal structures in the metavolcanic-metasedimentary se 
quence. These structures gradually expanded as the batholiths were emplaced by 
successive pulses of magma derived by partial melting in the mantle. Forceful 
intrusion appears to have been only a minor facet of batholith emplacement. If 
the granitic magma was generated in the mantle then it is possible that wide 
spread movement of the mantle may have taken place. This movement probably 
affected overlying crustal rocks and could have created space for emplacement of 
the granitic magma at higher crustal levels.

Age

No isotopic age determinations are yet available from the metavolcanic-meta 
sedimentary sequence, but the sequence and intruding granitic batholiths have 
been assigned to the Early Precambrian, because K-Ar mica ages from outside the 
area show that the intruding granitic batholiths are Early Precambrian. The near 
est age determination sites are at Charron Lake, 65 miles west of the area, where 
biotite from paragneiss gave an age of 2,600 ± 125 million years (Lowdon 1961) 
and at the south end of Mcinnes Lake, 55 miles south of the area, where muscovite 
from pegmatite gave an age of 2,735 ±125 million years (Lowdon 1963). Further 
more, a U-Pb zircon age of 2,800 million years has been obtained from a similar 
metavolcanic sequence at Uchi Lake, 130 miles to the south (Krogh and Davis 
1971).

The only isotopic age determination from the map-area is a U-Pb zircon age of 
2,950 million years from a sample of phase N-3, equigranular biotite trondhje 
mite, of the North Trout Lake batholith (Krogh and Davis 1971). As mentioned 
previously, this phase of the batholith may be pre-volcanism basement, in which 
case the metavolcanic-metasedimentary sequence is younger than 2,950 million 
years.

POST-BATHOLITH INTRUSIONS

Minor intrusions, comprising dikes, sills, and sheets of monzonite, lampro 
phyre, peridotite, diabase, and diorite, postdate batholith emplacement, but the 
precise age relations of these intrusions could not be determined.

Monzonite

Two monzonite dikes were intruded into biotite-hornblende diorite (phase 
N-4), leucocratic biotite quartz monzonite (phase N-19), and mafic metavolcanics, 
about 1.5 miles northeast of the east end of North Trout Lake. The main dike 
is up to 75 feet wide, trends N65W, dips 70 0 N, and has been traced for about
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1,000 feet. It consists of a northeastern, 25-foot wide, medium-grained (l mm to 2 
mm) white zone and a southwestern, 20- to 50-foot wide, irregular, fine-grained 
(0.5 mm) white to pink zone that intrudes the medium-grained zone. The medium- 
grained zone has chilled contacts against granitic country rocks and contains 
rounded to tabular granitic inclusions. The inclusions have a low quartz content, 
probably as a result of reaction with the monzonite. Medium-grained monzonite 
is characterized by a rough weathered surface that is distinctly different from the 
weathering of any of the granitic phases. Fine-grained monzonite, on the other 
hand, has a smooth weathered surface and, except for the absence of quartz, it 
resembles nearby leucocratic quartz monzonite. Rare monzonitic pegmatite is 
associated with the medium-grained monzonite.

Modal and chemical analyses are given in Table 22. The monzonite is strained 
and partly recrystallized and the albitic composition of the plagioclase may be 
secondary. Prehnite and epidote are abundant constituents of the monzonite and 
form compact interstitial grains that possibly formed from alteration of plagio 
clase. Microcline is perthitic and locally forms phenocrysts up to l cm long.

The second dike is medium-grained and 3 feet wide and was found 50 feet 
southwest of the main dike.

Late Ultramafic Rocks

LAMPROPHYRE

Several green lamprophyre(?) dikes, up to 6 inches wide and trending N80E, 
intruded the equigranular hornblende-biotite granodiorite (phase S-2) sill of the 
Setting Net Lake batholith. The dikes were not examined in thin section, but 
contain biotite phenocrysts.

LATE PERIDOTITE

Partly serpentinized peridotite containing relict olivine forms a concordant 
lens about 400 feet wide northeast of South Trout Lake, and several arcuate dikes 
up to 20 feet wide on the south shore of North Trout Lake at the west boundary 
of the area. Both of these occurrences are in amphibolite facies mafic flows and 
are close to the North Trout Lake batholith. The presence of primary olivine and 
prograde serpentine in the intrusions, and of tremolite and actinolite in meta 
somatic aureoles suggests that the intrusions are younger than the batholith.

The peridotite is similar in colour to the previously described altered perido 
tite. Olivine forms rounded grains up to 5 mm long and is partly replaced by 
serpentine and chlorite; phenocrysts are present in the dikes. No pyroxene is 
preserved but the abundant tremolite (Table 11) may represent altered pyroxene.

The dikes have sharp contacts with amphibolite facies mafic metavolcanic 
country rocks and have a well-developed flow layering parallel to contacts with 
layers ranging in width from 0.2 inch to 2 inches (Photo 22). Superimposed on the
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Photo 22-Contact between flow-layered, late peridotite dike (bottom) and metasomatically altered mafic 
metavolcanics (top); southwest corner of North Trout Lake. The apparent interruption of layers 
at the contact reflects gentle dip of dike and irregular outcrop surface.

flow layering is a secondary layering parallel to foliation in country rocks and 
containing thin magnetite veins. Adjacent to the dikes, amphibolite is meta 
somatically altered in a 10- to 20-foot wide zone. The inner 5 feet of the altered 
zone is a white tremolite rock and the outer part is composed largely of tremolite- 
actinolite. Contacts of the lens are not exposed.

Complete chemical analyses and estimated modes of two samples are given in 
Table 11 and seven partial analyses in Table 13. Included in Table 13 are four 
analyses of a late, partly serpentinized lens intersected by diamond drilling at 
Borland Lake, 14 miles west of South Trout Lake. The analyses show the high 
magnesia and low iron, alumina, and alkalies typical of ultramafic rocks, but 
silica is high compared to average analyses of peridotite (Nockolds 1954), especial 
ly when recalculated to a volatile-free basis. Nickel content (Table 13) ranges from 
1,000 to 2,900 ppm but is largely in silicate minerals, because sulphur content is 
only 40 to 800 ppm.

Diabase

A subvertical diabase dike, ranging in width from 50 to 120 feet, trends N20E 
across the centre of the area and is part of a 150-mile long dike extending from 
Critchell Lake in the south to Stull Lake in the north (Ayres et al. 1973, 
Bennett et at. 1969). This dike is composed of en echelon segments, two of which
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Photo 23-Photomierograph of porphyritic biotite granodiorite (N-14) that was partly melted by diabase; 
east of Sucker Lake. White areas are relict quartz, black areas are relict feldspar. Remainder is 
granophyric matrix. Plane light.

are in the map-area. Subsidiary dikes, ranging in width from l inch to 25 feet 
and also generally trending N20E, are common near the main dike.

The dikes have sharp, slightly sinuous to locally irregular contacts with 
country rocks and are characterized by a general absence of chilling effects and 
the presence of marked alteration in country rocks. The average grain size in the 
centre of the main dike is 3 to 5 mm and this grain size persists to within 5 feet 
of the contacts. Grain size at the dike contacts ranges from 0.1 to l mm but l foot 
away from the contact grain size is always at least l mm. The chilled zone varies 
in width along the dike and is commonly different widths on opposite sides of the 
dike.

Mafic and intermediate metavolcanics adjacent to the main dike are recrystal- 
lized and altered in a 10- to 30-foot wide zone. Both rock types weather white to 
brown and have abnormally high chlorite, epidote, and carbonate contents and 
low actinolite content compared to unaltered units away from the dike. The 
altered metavolcanics are locally gneissic with 0.5- to 5-mm wide, chlorite-rich, 
actinolite-rich, epidote-rich, and carbonate-rich layers developed parallel to the 
original foliation.

Granitic rocks adjacent to the main dike are reddened and chloritized in a 
10- to 50-foot wide zone, and, in a several inch wide zone immediately adjacent 
to the dike, granodiorite has been partly melted (Photo 23). The partly melted 
granodiorite consists of rounded aggregates of 1) plagioclase -f- microcline and 2) 
quartz in a fine-grained granophyric matrix that contains tiny rosettes of chlorite.
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Photo 24-Angukir gabbroic anorthosite inclusion (pale grey) in diabase dike (medium grey); east of 
Sucker Lake.

The narrow chill zone, intense alteration and partial melting indicate that 
either 1) the diabase magma was abnormally hot or 2) country rocks were hot and 
probably deeply buried at the time of diabase intrusion. In the latter case, the 
diabase may not be much younger than the granitic batholiths.

The diabase is dark green to black on fresh surfaces and weathers dark green, 
dark grey, or rusty brown. The texture is porphyritic, with altered olivine and 
zoned augite phenocrysts, in the chilled margins, and equigranular and isogranu 
lar in the medium-grained central part. The approximate composition is 7 to 15 
percent olivine that is completely altered to serpentine, actinolite, and quartz; 33 
to 47 percent slightly zoned augite that is partly altered to actinolite and biotite; 
40 to 50 percent plagioclase that is partly replaced by chlorite, actinolite, and 
biotite; minor iron-titanium oxide; and rare pyrite, pyrrhotite, and interstitial to 
granophyric quartz; locally pyrrhotite content is up to l percent. The primary 
plagioclase composition could not be determined because of alteration. Altera 
tion of the diabase is commonly moderate to intense.

Rare inclusions of granitic rocks, fine-grained diabase, and medium-grained 
gabbroic anorthosite occur in the diabase. Granitic inclusions are near dike 
margins and were derived from adjacent country rocks. Fine-grained diabase in 
clusions are tabular and also occur near dike margins. They appear to be chilled 
diabase that was plucked from dike walls by subsequent magma flow. Angular 
gabbroic anorthosite inclusions (Photo 24), with an average length of l foot, were 
found in the central part of the dike, east of Sucker Lake and south of the map- 
area. The gabbroic anorthosite is subophitic to locally ophitic, with poorly ori-
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Photo 25-Late diorite sheet intruded into granitic rocks; west shore of the north part of Rathouse Bay. 
The sheet is 4 feet thick and is characterized by flat, slobby jointing. Note undulations in 
lower contact.

ented tabular plagioclase. Its approximate composition is 20 percent augite and 
rare pigeonite, partly altered to actinolite, 70 percent altered plagioclase, 5 per 
cent iron-titanium oxide, 2 percent apatite, and 3 percent chlorite, hornblende, 
and pyrite. The gabbroic anorthosite is distinctly different from both the diabase 
host and country rocks but is probably cognate.

A compositionally different type of diabase forms a 3-foot wide dike, trending 
NSW, on the north shore of Rathouse Bay. This dike has distinct chilled margins 
and contains rare plagioclase phenocrysts in a fine-grained isogranular ground 
mass. It is composed of 45 percent zoned labradorite that is largely replaced by 
chlorite, 25 percent zoned augite and minor pigeonite, and 30 percent very fine 
grained mesostasis composed of plagioclase, augite, pigeonite, leucoxene, and 
chlorite. The mesostasis may have originally been a glassy groundmass. The lack 
of olivine and presence of pigeonite comprise the main mineralogical differences 
between this dike and the main diabase dike.

Diorite Sheets

Gently undulating, subhorizontal diorite and quartz diorite sheets, ranging in 
thickness from 6 inches to 10 feet, were found at 6 localities along the shore of 
Rathouse Bay. The sheets have smooth, sharp, microcrystalline chilled contacts 
against granitic rocks and have a well developed subhorizontal jointing either

110



J.93d

S31dWVS

111



Trout Lakes Area

parallel to, or at a low angle to sheet boundaries (Photo 25). The joints are y2 
inch to 2 inches apart and form flat slabs that break away from the outcrop, 
leaving a depression. In some sheets several subvertical joint sets are also present. 
Epidote coats most joints and is also a common constituent of the diorite (Table 
22). All but one of the sheets were found near water level, at the base of steep 
granitic outcrops. If present elsewhere in low outcrops or at higher elevations, the 
sheets are probably covered by overburden.

The sheets can be traced for between 30 and 700 feet before disappearing 
beneath debris or lake level. At several localities sheets either bifurcate or form 
two parallel, locally connected sheets, separated by several feet of country rock. 
Rare vertical dikes, up to 3 inches wide, occur in country rocks as offshoots from 
the sheets.

The diorite is grey on fresh surfaces and weathers pale grey; chemical and 
modal analyses are given in Table 22. The sheets are characterized by rapid, 
systematic, vertical changes in grain size, mineralogy, and chemistry that probably 
resulted from differentiation of a volatile-rich magma. The following discussion 
of these changes will deal mainly with a 10-foot thick sheet on the south shore of 
Rathouse Bay, 0.7 mile east of the narrows; this was the thickest sheet found, but 
the description applies, in a lesser degree, to the other sheets. Grain sizes in the 
thick sheet range from microcrystalline to 2 mm, with the maximum grain size 
occurring 2 feet below the top of the sheet. Maximum grain size occurs in l- to 
2-inch long ovoids, surrounded by diorite that has a grain size of l mm. The 
ovoids probably reflect late-stage volatile concentrations. The major chemical and 
mineralogical variations are shown on Figure 9. The most marked changes are a 
decrease in biotite and epidote toward the centre of the sheet and concomitant 
increase in hornblende, microcline, FeO, and MgO. The decrease in plagioclase, 
A1 2O3 , and SiO2 in sample 1939 near the centre of the sheet reflects the high horn 
blende content in this sample and the relatively constant CaO content across the 
sheet.

Hornblende and biotite are generally oriented parallel to sheet boundaries 
and hornblende forms subhedral, acicular grains up to l cm long. Plagioclase has 
discontinuous normal zoning and is relatively constant in composition across the 
sheet. Plagioclase phenocrysts are locally present in the chilled margins.

The age of the sheets is uncertain. They intrude late pegmatite and mineralized 
shear zones in the North Trout Lake batholith, but are locally offset by later 
faults. The consistent horizontal attitude and chilled contacts suggest that the 
sheets were intruded into relatively cold rocks high in the crust where lithostatic 
pressure was low. The sheets are thus probably Middle or Late Precambrian or 
possibly even Phanerozoic. The marked differentiation in these relatively thin 
sheets indicate that the magma was volatile-rich.

Similar sheets have been found on Rathouse Bay south of the map-area (Ayres 
1972a) and on Finger Lake 15 miles north of Rathouse Bay (G. Bennett, personal 
communication, 1967). A modal analysis of the Finger Lake sheet is given in 
Table 22 (sample 1). On Stout Lake, 65 miles southwest of Rathouse Bay, a 
mineralogically similar rock that contains more quartz and accessory minerals 
forms numerous narrow dikes and sheets in granitic rocks (Ayres et al. 1973). 
Aeromagnetic maps (ODM-GSC 1966) suggest that this may be the roof of a 
buried stock. Chemically the South Lake quartz diorite differs markedly from the 
sheets (Table 22, sample 666), but part of the difference reflects the high accessory
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mineral content of the quartz diorite. A late diorite dike has also been reported 
from the Muskrat Dam Lake area, 90 miles east of Rathouse Bay (Ayres 1969). 
The widespread occurrence of the minor diorite intrusions suggests an extensive, 
but minor, post-tectonic magmatic event in this part of the Superior Province.

Cenozoic

PLEISTOCENE

During the Pleistocene, the map-area was covered by several ice sheets, the 
last of which retreated at the end of the Wisconsin stage about 12,000 years ago 
(Prest, 1970). The ice sheets and subsequent ice-dammed glacial lakes modified 
the pre-Pleistocene topography by removing weathered rock, smoothing rock 
ridges, and filling intervening valleys, resulting in a relatively flat plain composed 
of moraine, fluvial sand, and lacustrine clay. Pleistocene geology of the area has 
been briefly described by Prest (1963).

Direction of Ice Movement

Glacial striae are present on most outcrops (Photos 3, 4, 12) and have a 
relatively consistent S60W trend (Figure 10 Chart A, back pocket). Local diver 
gences in this trend probably reflect irregularities in bedrock surface, except in 
the northwest corner of the area where uniformly S45W trending striae (Figure 
10) indicate a slight shift in ice movement direction. Many outcrops are roches 
moutonnees, with gently sloping northeast sides and steeply sloping, plucked 
southwest sides and show that the last movement of the ice was in a southwesterly 
direction. Glacially polished surfaces are preserved on a few metavolcanic out 
crops. The west-southwesterly trend of ice movement conforms to trends in nearby 
areas (Prest et al. 1968).

Moraine

Except for outcrop areas, most of the bedrock is covered by a thin layer of 
ground moraine of undetermined thickness. Most outcrops were probably 
originally covered by moraine, but this was removed by subsequent wave action 
in glacial lakes. Only the upper surface of the morain is exposed and it is com 
posed of boulders, cobbles, pebbles, and sand; only rare clay was observed. The 
general absence of clay and local abundance of large clasts suggest that the upper 
surface of the moraine may be a concentrate produced by glacial lake action. 
Rare Paleozoic limestone and dolomite clasts up to 8 inches long were found in the 
wave-washed moraine.

Exposed moraine most commonly occurs as narrow aprons surrounding out 
crops but it locally forms relatively large exposures, especially in the eastern part 
of the area (Figure 10 Chart A, back pocket). On the north side of the narrows in
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Rathouse Bay a moraine hill, which lacks exposed outcrop, is at least 100 feet 
high. Along the shore of Rathouse Bay, a thin layer of boulders and cobbles, up 
to l foot thick, generally occurs between outcrops and overlying lacustrine varved 
clay. This boulder layer appears to be wave-washed moraine. Moraine probably 
also underlies most of the lacustrine clay and muskeg deposits in the area.

Glaciofluvial Deposits

Glaciofluvial deposits consist of sparse, scattered, relatively flat areas of sand 
and rare gravel (Figure 10 Chart A, back pocket) that are up to 25 feet thick, but 
generally project only a few feet above adjacent, overlapping, glaciolacustrine 
deposits. The sand is well bedded, poorly to well sorted, and composed of angular 
to subrounded sand with rare pebbles, cobbles, and boulders. A good section 
through the sand is exposed south of the narrows on Rathouse Bay. The upper 
surface of the sand appears to have been wave modified. Poorly exposed gravel 
was found east of Rathouse Bay, south of the east end of South Trout Lake, and 
locally.

Glaciolacustrine Deposits

Lacustrine, commonly varved, clay deposits are widespread in the map-area, 
especially in the eastern part (Figure 10 Chart A, back pocket). The clay deposits 
are topographically flat and cover most of the low areas between outcrops; much 
of the Recent muskeg appears to be underlain by clay. Most, if not all of the clay 
was deposited in glacial Lake Agassiz, several stages of which covered the area 
following retreat of the Wisconsin ice sheet (Elson 1967). The map-area straddles 
the south boundary of the Sandy Lake sedimentation basin (Elson 1967), an 
area of extensive clay deposition that occurred in an east-trending arm of Lake 
Agassiz. The basin extended from the Manitoba border east to Muskrat Dam 
Lake and drained through outlets east of Sandy Lake (Elson 1967). Extensive clay 
deposits in the eastern part of the area (Figure 10 Chart A, back pocket) are part 
of the Sandy Lake basin, but the scattered deposits in the western part of the 
area are at higher elevations and may not be part of the main basin. Lake Agassiz 
was more extensive than the clay deposits indicate and once covered most, if not 
all of the outcrop hills. This is shown by the absence of drift cover on the hills 
and wave modification of moraine.

Two beach terraces were found in moraine at the narrows of Rathouse Bay. 
Aneroid measurements show that the terraces are 45 and 80 feet respectively above 
the level of Rathouse Bay.

Sections through the varved clay are found in clay banks up to 20 feet high 
along the shore of Rathouse Bay (Figure 10 Chart A, back pocket), but good 
exposures are restricted to the lower part of the banks where wave and ice erosion 
have been active. The upper parts of banks are commonly slumped. At lake level, 
varves are 2 to 4 cm thick but thickness decreases upward and varves are 5 to 10
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mm thick in the upper parts of sections. Each varve comprises a lower pale grey 
to pale brown, calcareous clay and silt layer and an upper, dark brown calcareous 
clay layer. The lower layer is commonly thinly laminated (about l mm) and forms 
50 to 90 percent of the varve; the upper layer lacks lamination. The contact be 
tween layers is always sharp.

The varves are essentially horizontal except where they overlie gently-sloping, 
rounded outcrops; in this case bedding follows the outcrop surface to form gentle 
folds that die out upward. Minor folds and faults were found in one varved clay 
exposure on the east side of Rathouse Bay and may have been caused by shoving 
from a grounded iceberg.

Two types of concretions occur in the varved clay at localities shown on 
Figure 10 (Chart A, back pocket). The more common type are pale grey, to locally 
brown or dark brown, flat, hard, calcite concretions that are up to 2 cm thick but 
average 5 mm. The colour reflects the layer in which the concretions formed, with 
most concretions being in the pale brown layer. The calcite has largely replaced 
the original clay and silt but some concretions preserve the internal lamination of 
the pale brown layers.

The concretions vary in shape from irregular with a rough surface, through 
irregular with a smooth surface, to rounded and smooth. Many concretions are 
formed by coalescence of several concretionary centres and are up to 7 cm long. 
In spite of the irregularity in shape, all concretions have a common internal 
structure related to the concretionary centre. This consists of a central, subvertical, 
commonly hollow column that locally contains organic matter, surrounded by 
numerous, thin concentric layers that pass outward into massive calcite. The 
central column is about l mm in diameter, and the concentric structure ranges 
in diameter from 5 mm to 5 cm. The concretions probably developed about 
either 1) stems of Pleistocene aquatic plants that were being buried by clay or 2) 
present tree rootlets. Tree rootlets were found in the centres of several concretions.

The concretions are locally abundant enough in the clay to form gravel 
beaches at the base of clay banks. Wave action has transformed many of the 
round concretions into doughnut shapes by removal of the central column and 
inner concentric layers. The concretions, especially those with doughnut shape 
make interesting curios.

The second type of concretion is generally 5 to 20 mm in diameter and com 
prises a central column surrounded by concentric layers. These concretions are 
identical to the central part of the calcite concretions, except they are softer and 
are composed of calcite-cemented clay and silt rather than calcite. Similar con 
cretions have been found in the Muskrat Dam Lake area (Ayres 1969).

Recent

Recent deposits comprise lacustrine and fluvial clay, silt, and sand, which are 
being deposited in creeks and lakes, and organic mud which is being deposited in 
swamps and muskegs. Recent streams and lakes have locally formed boulder and 
cobble deposits by winnowing of Pleistocene moraine. Recent sand beaches are 
rare and apparently form only on Pleistocene glaciofluvial deposits.

Rathouse Bay has a high content of suspended clay because of wave erosion 
of Pleistocene varved clay. Between 1967 and 1970, a 5-foot high bank retreated
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about 2 feet, and the presence of partly undercut, living trees on the top of most 
clay banks suggests that this is a viable figure for bank retreat. Some of the eroded 
clay is probably deposited in Rathouse Bay, and the southern part of the bay is 
generally less than 15 feet deep.

Recent swamp and muskeg is most abundant in the eastern part of the area 
(Figure 10 Chart A, back pocket) and has generally developed on top of relatively 
impermeable clay deposits. Most of the swamp deposits are relatively thin.

Correlation of Geology with Aeromagnetic Data

The map-area was included in an airborne magnetometer survey flown by 
Spartan Air Services Limited in 1959 for the Ontario Department of Mines and 
the Geological Survey of Canada. The resulting aeromagnetic maps were issued 
in 1960 at a scale of l inch to l mile and data for the map-area are shown on 
maps 859G and 869G (ODM-GSC 1960a; 1963b).

The metavolcanic-metasedimentary sequence in the map-area is characterized 
by linear positive anomalies and flanking, complementary, negative anomalies; 
the positive anomalies generally reflect iron formation and metagabbro. Because 
of these anomalies an accurate comparison could not be made between back 
ground intensities and patterns in the metavolcanic-metasedimentary sequences 
and in the granitic batholiths. Immediately south of the map-area, however, the 
metavolcanic-metasedimentary sequence has a magnetic intensity 100 to 400 
gammas lower than the flanking batholiths (ODM-GSC 1960a; 1960b). Except 
for the porphyritic biotite granodiorite stock (phase S-3) in the Setting Net Lake 
batholith, the various phases of the batholiths could not be differentiated on the 
aeromagnetic maps. The stock is characterized by an oval positive anomaly with 
an intensity about 300 gammas higher than adjacent metavolcanic and granitic 
rocks (ODM-GSC, 1960a). The diabase dike has no aeromagnetic expression.

The most notable feature of the aeromagnetic maps is the correspondence 
between the distribution of intermediate metavolcanic formation P and a linear 
positive anomaly that has an intensity up to 3,000 gammas above background 
(Figure 2; ODM-GSC 1960a). Exposures of formation P contain thin iron forma 
tion members but most of the formation is covered by South Trout Lake. The 
highest anomaly is over the central part of the lake and must indicate buried iron 
formation. A similar linear anomaly, with an intensity of 1,300 gammas, occurs 
over North Trout Lake (ODM-GSC 1960a) but the cause of the anomaly is not 
known.

The Setting Net Creek metagabbro sill produces a positive anomaly of about 
1,000 gammas (ODM-GSC 1960a) that accurately outlines the sill. South of the 
map-area however, this anomaly merges with a stronger anomaly produced by 
iron formation (Ayres 1970). Serpentinized peridotite of the South Trout Lake 
stock gives rise to a positive, irregular-shaped anomaly up to 2,500 gammas above 
background (ODM-GSC 1960a) but the shape of the anomaly corresponds only 
poorly to the stock. South of the map-area this anomaly also merges with a linear 
anomaly caused by iron formation and associated argillite (Ayres 1970). Other 
mafic and ultramafic intrusions are not reflected on the aeromagnetic maps.
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STRUCTURAL GEOLOGY 

Foliation, Schistosity, and Cleavage

Most of the metavolcanic and metasedimentary rocks have a well developed 
metamorphic foliation produced by subparallel orientation of amphibole, chlorite, 
biotite, and white mica and by stretching of fragments (Photos 6, 7). Foliation 
is poorly developed in the hornblende-hornfels facies rocks adjacent to the granitic 
batholiths and in inclusions in the batholiths. Metamorphic foliation is rare in 
metagabbro except for some of the thinner sills. Primary foliation is common 
in the granitic batholiths and was discussed previously.

Metamorphic foliation is generally parallel to primary structures such as 
bedding and flow contacts, but discordant foliation is common in metasedi 
mentary formation K at the west boundary of the area, south of North Trout 
Lake. The discordance in foliation is most pronounced (Photo 6) in the western 
extension of the map-area covered by Figure 2 (Chart A, back pocket). Foliation 
here has an easterly trend parallel to regional structure, but the formational trend 
is north-northwest. Rare discordant foliation was observed also in mafic meta- 
volcanics northeast of South Trout Lake.

Schistosity is rare and is generally confined to local zones up to 30 feet wide 
in mafic metavolcanics, metagabbro, and ultramafic rocks; these zones locally 
contain concordant quartz and carbonate veinlets. Many, if not most of the 
schistose zones appear to be recrystallized shear zones and may be pre-meta- 
morphism faults; one schistose zone, 3,000 feet south of the east end of South 
Trout Lake, contains aligned actinolite prisms up to 4 inches long. Some schistose 
zones, however, could be post-metamorphism faults. The talcose peridotite units 
and the single outcrop of serpentinite breccia are also schistose rather than 
foliated.

Except for the slate units, which have a well developed slaty cleavage, cleavage 
was observed only rarely.

Gneissosity

Metamorphic gneissosity was found in some hornblende-hornfels facies mafic 
metavolcanics adjacent to, and as inclusions in, the granitic batholiths. The 
gneissic zone is up to 1,500 feet wide, but its width is highly variable. This 
gneissosity was described previously (see section on Mafic Metavolcanics).

Primary magmatic gneissosity was found in 1) peridotite of the South Trout 
Lake stock, 2) metamorphosed porphyritic quartz monzonite sills northeast of 
South Trout Lake, and 3) several phases of the granitic batholiths that contain 
local mafic schlieren. This gneissosity was described in conjunction with the above 
rock units. Gneissosity is also present in early equigranular biotite trondhjemite 
(phase N-3) of the North Trout Lake batholith (q.v.} but its origin is less certain. 
It may be magmatic, but could also be metamorphic.
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Lineation

Secondary lineations, comprising minor fold axes, crinkles in foliation, inter 
section of foliation and bedding, slickensides, stretching of fragments and clasts 
in pyroclastic rocks and conglomerate, and preferred orientation of amphibole, 
mafic mineral aggregates, and quartz aggregates, are common in the metasediments 
and metavolcanics, but are rare in other rock units. These lineations are generally 
in the foliation plane; representative lineations are plotted on Figure 2 (Chart A, 
back pocket). Except for minor fold axes, lineation types are not differentiated on 
the geological map. Lineation produced by stretching of clasts in conglomerate 
was described previously (q-v. Photos 6, 7).

Many lineations have a subvertical plunge that appears to be much steeper 
than the relatively gently plunging axes of the major folds. The steep lineations 
may represent major flowage or movement directions during folding, rather than 
the trend of fold axes. Lineations at the west end of North Trout Lake have 
more gentle plunge (Figure 2 Chart A, back pocket) and are parallel to fold axes.

Primary flow lineation, defined by oriented microcline phenocrysts, is present 
in several phases of the granitic batholiths. This lineation could not be measured 
because of generally flat outcrop surfaces but appears to be subhorizontal.

Boudinage

Boudinage structure, caused by stretching and eventual rupture of thin com 
petent units in a less competent formation, was found locally and also defines a 
subvertical lineation. Boudinage was observed within the metasedimentary for 
mations and in thin porphyritic hornblende-biotite trondhjemite (phase S-l) sills 
in metavolcanic formations near the Setting Net Lake batholith (Photo 26). Areas 
between boudins in the metasediments are generally partly filled with quartz.

Joints

Joints are a ubiquitous secondary structure in all rock units in the map-area, 
but a systematic record of joints was made only in the southern part of Rathouse 
Bay where exposures are excellent; these joints are not shown on the geological 
map. Most of the joints were measured in porphyritic hornblende-biotite trondh 
jemite (phase N-10). The joints are summarized in Table 23, and define a strong 
subhorizontal set and several subvertical sets trending east, northeast, and north. 
The north- and east-trending joint sets are essentially parallel to the major and 
minor axes of both Rathouse Bay and the trend of the porphyritic hornblende- 
biotite trondhjemite (phase N-10) (Figure 4 Chart A, back pocket).

Joints are especially well developed in granitic rocks adjacent to major faults 
and many of these joints are filled with narrow quartz and epidote veins.

Prominent subhorizontal jointing in the late diorite sheets (q-v.) was described 
previously. The jointing was observed by Satterly (1939, p.30, ap 47f) who re 
ferred to it as sheeting.
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Photo 26-Boudinaged porphyritic hornblende-biotite trondhjemite sill (S-l) in deformed intermediate 
lapilli-tuff; near south shore of South Trout Lake. Note flowage of tuff into area between boudins.

Table 23
JOINT SETS, SOUTHERN PART OF RATHOUSE BAY; IN ORDER OF 
DECREASING ABUNDANCEl

Strike
1150
0940
1800
135 0
0200
0480
1680

1 Based on 88 measured joints.

Dip
180N
880 N
900
900
900
22 0NW900

Folds

The metavolcanic-metasedimentary sequence has been isoclinally folded about 
east- to southeast-trending axes and the major folds are overturned approximately 
10 degrees to the south and southwest. Complex faulting, lack of marker beds, 
and paucity of facing directions in some areas hamper deciphering of the fold 
pattern, and the axial traces of the major folds shown on the geological map and 
Figure 2 (Chart A, back pocket) are only approximate. Figure 2 also summarizes 
facing directions obtained from pillows and grain gradation.
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In the western part of the sequence an east-trending syncline is the only major 
fold. Southeast of South Trout Lake, where the sequence widens, two other folds 
appear and the regional trend changes to southeast. The fold pattern here com 
prises a central anticline and two flanking synclines, but the axial zone of the 
anticline is a major fault trending southeasterly from the east end of South Trout 
Lake and its axial trace is not shown on the geological map or Figure 2. The 
western syncline is cut off by the South Trout Lake metagabbro stock. Near the 
south boundary of the area, the eastern syncline is composed of two en echelon 
segments that appear to be of different ages (see below).

Except where cut off by faults, most formations and metagabbro sills can be 
traced for long distances along the limbs of folds and this, in conjunction with 
the relatively constant width of formations in the axial zone of folds, indicates 
that the folds have a relatively gentle plunge. Plunges could not be measured, 
but can be approximated from formational distribution. The syncline through 
South Trout Lake plunges east at the west end of the lake and northwest at the 
east end. Its southeastern en echelon extension plunges southeast.

The earliest folding for which evidence is available pre-dated deposition of 
intermediate metavolcanic formation P, because this formation unconformably 
overlies the southern en echelon segment of the eastern syncline. This fold is now 
isoclinal, but may have been more open during deposition of overlying formation 
P. Following deposition, but probably subsequent to metamorphism, the sequence 
was folded into the major isoclinal folds now observable. The doubly plunging 
syncline in South Trout Lake may reflect refolding, but this was probably 
synchronous with the major folding event. Emplacement of the granitic batho- 
liths postdated the major folding, but probably modified the fold pattern slightly 
and was responsible for the bending of formations at the west end of North Trout 
Lake and the warping on a subvertical axis of axial planes near the east end of 
South Trout Lake.

Minor folds of both S and Z shape were found in mafic metavolcanics, where 
foliation is folded, and in metasediments (Photo 8), but are not abundant, espec 
ially in the metasedimentary formations where well developed bedding should 
make any minor folds present readily observable. Most of the minor folds are 
relatively open (Photo 8), in contrast to the isoclinal nature of the main folds, 
and observed folds are up to 300 feet across. Isoclinal folds parallel to bedding 
were locally observed in argillite sequences and may have been overlooked on 
some of the poorly exposed outcrops. Some of the minor isoclinal folds are 
bounded by bedding plane shears and adjacent strata are not folded.

Flowage must have been a major factor in formation of the major isoclinal 
folds and evidence of flowage includes stretched fragments and clasts in pyro 
clastic rocks and conglomerate (Photos 6, 7), mineral lineation, flattened pillows, 
and local schist zones. Minor folds in iron formation locally show thickening at 
fold crests and thinning on limbs. Preservation of primary texture and structure 
in many units shows that flowage could not have been pervasive, but must have 
been concentrated along zones such as bedding planes and contacts.
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Faults

Numerous subvertical faults have been recognized, especially in the meta- 
volcanic-metasedimentary sequence where they hamper stratigraphic correlation. 
Only the major faults are shown on the geological map, but many minor faults 
are indicated by schistosity symbols. Minor shear zones in the Setting Net Lake 
batholith were discussed previously (see section on Setting Net Lake batholith). 
Many faults are subparallel to stratigraphic trends in the metavolcanic-meta- 
sedimentary sequence and possibly reflect flowage during isoclinal folding, but 
there is no consistent pattern to fault trends except for the general northeast 
trend of three major faults in the North Trout Lake batholith. The Setting Net 
Creek (East) fault and Setting Net Lake fault are major structures that extend 
into adjacent areas to the south (Ayres 1970, 1972a).

Most faults are marked by linear valleys or scarps and only rarely is the fault 
itself exposed. Observed faults range in width from a fraction of an inch to more 
than 100 feet, with the wider faults being zones of variably sheared and re- 
crystallized rock within which are well-defined shear and mylonite zones. Buried 
faults probably have comparable widths. Where the faults could not be directly 
observed, the presence of faults was established by the following features: 
1. In granitic rocks: a) general alteration and partial recrystallization of nearby 
rocks, including hematitization, chloritization, epidotization, and general altera 
tion of feldspars; b) subsidiary mylonite and shear zones; c) strongly developed 
joint sets; d) presence of epidote and quartz veins in nearby wall rocks; and e) 
offset of rock units. 2. In metavolcanic and metasedimentary rocks: a) alteration 
of nearby rocks, including silicification, epidotization, carbonatization, serpentini 
zation, and presence of sulphide minerals; b) presence of brecciation and schistosity 
adjacent to linear valleys; c) subsidiary mylonite zones; d) offset of rock units; and 
e) offset of metamorphic zones (Figure 2 Chart A, back pocket). Alteration and 
other subsidiary fault criteria occur in zones up to several hundred feet wide ad 
jacent to major faults. Along several major lineaments no evidence of faulting 
was found, but these could be faults; one of these lineaments is shown on the 
geological map.

Because many faults parallel stratigraphic trends, the amount of fault move 
ment is generally unknown but is at least several thousand feet along some faults. 
Stratigraphic relations in the metavolcanic-metasedimentary sequence in con 
junction with metamorphic zoning (Figure 2 Chart A, back pocket), show that 
the fault west of the Setting Net Lake fault and the fault that trends southeasterly 
from the east end of South Trout Lake both underwent considerable vertical 
movement. The fault west of the Setting Net Lake fault could have at least 6,000 
feet of vertical movement, with the east side moving up. At the east end of South 
Trout Lake, the southeasterly-trending fault has an apparent vertical movement 
of 3,000 feet, with the west side up, but 1.5 miles to the southeast, the vertical 
component of movement is slight. Two miles south of the map-area the Setting 
Net Lake fault has a right-hand strike separation of 2.5 miles (Ayres 1970), but 
horizontal displacement within the map-area is much less. The fault at the west 
end of Sucker Lake has right-hand strike separation of several thousand feet. 
Along many of the minor faults not shown on the geological map, movement 
is only a few inches.
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Special features of two faults require elaboration. The southeast-trending 
fault that slightly offsets the Setting Net Lake fault may be pre-metamorphic, 
although it obviously has undergone some late movement. The fault is marked by 
a schistose zone, at least 30 feet wide, containing local carbonate and quartz 
veinlets. The schist appears to be a recrystallized faut zone; it is locally talcose 
and in one place contains aligned actinolite prisms up to 4 inches long. The fault 
along the south shore of South Trout Lake may also be pre-metamorphic. In 
places this fault is marked by a recrystallized mafic breccia zone that appears to 
have been metamorphosed. Elsewhere mafic metavolcanics adjacent to the fault 
are locally serpentinized. The fault definitely has undergone some late movement, 
because it cuts porphyritic hornblende-biotite trondhjemite sills (phase S-l) of 
the Setting Net Lake batholith, but it is probably an early structure.

Fault activity spanned a long period of time. Two possible pre-metamorphism 
faults were described above and another is shown in Photo 4. The latter fault 
consists of a l- to 3-inch wide, fine-grained recrystallized gouge zone that transects 
bedding in quartz-rich greywacke at low angles. Offset is minor along this fault, 
but it documents pre-metamorphism fault activity. Many of the faults that paral 
lel stratigraphic trends may have been most active during isoclinal folding, but 
other major faults post-date emplacement of the granitic batholiths. The latest 
fault activity is represented by small faults cutting the late diorite sheets.

ECONOMIC GEOLOGY

That part of the Favourable Lake metavolcanic-metasedimentary belt in the 
Trout Lakes area contains anomalously high amounts of gold, silver, copper, lead, 
zinc, iron, molybdenum, and asbestos; mineral occurrences have been investigated 
intermittently since 1927. Most mineral exploration is related in some way to the 
discovery in 1927 of a gold-silver-lead-zinc orebody 0.75 mile south of the map- 
area (Ayres 1970) and to its subsequent exploration and exploitation by Favour 
able Lake Mining and Exploration Company, Berens River Mines Limited, and 
Golsil Mines Limited. Many mineral showings were found in the map-area 
(Figure 11 Chart A, back pocket) between 1927 and 1950 but records of much of 
this old work are scanty. The oldest exploration work filed for assessment credit 
was done in 1960 (Table 24). The only mineral production from the map-area 
was from eight pits in a small sand deposit.

During the geological survey many quartz veins and small concentrations of 
arsenopyrite and sulphide minerals, on many of which old exploration work had 
been done, were discovered or rediscovered by the author and his assistants 
(Figure 11 Chart A, back pocket). Grab samples for assay were collected from most 
occurrences and sketch maps were prepared by the author for 14 occurrences on 
which exploration work had been carried out. Time limitations prevented syste 
matic sampling of occurrences. In the following sections some quartz veins and 
58 sulphide and arsenopyrite concentrations will be described in mineral or 
element groups. All samples were routinely fire assayed for gold and silver and a 
qualitative spectrographic analysis was done on most samples.
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Toble 24 EXPLORATION DATA IN ASSESSMENT WORK FILES

Company

W.C. Arrowsmith

Berens River
Mines Ltd.

North Rock
Explorations Ltd.

Roche Mines
Ltd. 1

Minorex Ltd.

Type of Work Year

diamond drilling 1968
(1 hole)

geological map —

magnetometer 1965
survey

electromagnetic
survey

diamond drilling 1968
(2 holes)

diamond drilling 1960
(3 holes)

airborne 1970
electromagnetic
survey (input)

Claims

KRL 60750

large area

KRL 51993-
52003

KRL 51998

KRL 51995

260553-
260561

File No. 
Toronto Red Lake

Setting Net
Lake 22

—

63 . 1907

Setting Net
Lake 20

Setting Net
Lake 20

2.54

53C/NW

53C/NW

53C/NW

53C/NW

53C/NW

53C/NW

Now North Rock Explorations Ltd.

Toble 25 TRACE ELEMENT ANALYSES (IN PPM) OF BARREN QUARTZ VEINS

Sample
Number Gold Silver Copper Zinc Lead Nickel Cobalt Sample Description

1224 tr. tr. 75 22 10 33 12 slightly rusty quartz
vein in intermediate 
lapilli-tuff (no 
sulphides observed)

1259 tr. tr. 11 12 5 46 7 6" quartz vein in shear
zone in biotite- 
hornblende 
trondhjemite 
(phase N-5)

1276 tr. tr. 21 134 738 20 7 3" quartz vein in
equigranular 
hornblende-biotite 
granodiorite (phase 
S-2)

1366 tr. tr. 20 37 13 28 5 quartz vein in mafic
metavolcanics

tr. as trace
Analyses by Barringer Research Limited (Cu, Zn, Pb, Ni, Co) and the Mineral Research Branch, Ontario Division
of Mines (Au, Ag; fire assays).
Location of Samples:

1224 - 50 feet east of diabase dike and 2,400 feet north of south boundary of map-area.
1259 - 3,000 feet northeast of Sucker Lake.
1276 - 1,700 feet south of South Trout Lake and 6,000 feet west of South Trout Lake road.
1366 - 500 feet south of South Trout Lake and 1.200 feet west of South Trout Lake road.^^^^^^^^^^^^
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Exploration Activity

Recorded mineral exploration began in 1927 and was apparently initiated by 
a statement made by G. V. Douglas in a report published in 1926 (Hurst 1930, 
p.49), Douglas, after a cursory examination of part of the belt, stated (1926, p.17) 
that it "is the most promising area seen" during a reconnaissance survey from 
Red Lake to Favourable Lake. Available records indicate that most of the 
mineral exploration was done in the years 1927 to 1929, 1936 to 1938, 1944 to 
1948, and 1952 to the present.

In late 1927 native gold was found at several localities, and a gold- silver- 
lead- and zinc-quartz vein was discovered about 0.75 mile south of the map-area. 
In 1928 several hundred claims were staked and the vein was optioned and 
explored by Favourable Lake Mining and Exploration Company (Hurst 1930, 
p.49). No orebodies were found and exploration ceased in 1929 (Bateman 1939, 
p.79). Many of the trenches found by the author were probably dug during this 
period.

Exploration was resumed in 1936, following a decrease in the cost of air 
transportation and an increase in the price of gold (Bateman 1939, p.79). Berens 
River Mines Limited, a subsidiary of Newmont Mining Corporation, took over 
the vein (south of the map-area) discovered in 1927 and outlined an orebody, 
from which production began in 1939. Exploration was also carried out on 
several other showings in the belt during these years (Bateman 1939; J. E. Dur 
ham, prospector, Red Lake, personal communication, 1967).

In 1944, Berens River Mines Limited undertook extensive exploration in 
the areas adjacent to their mine and other companies were also active. Several 
claim groups were staked in the map-area north of the Berens River Mine, and 
Patnora Gold Mines Limited is reported to have done some diamond drilling 
on one of these groups (Northern Miner Press, 1945, p. 187). This period of 
exploration ended in 1948 when the Berens River Mine was closed. Between 1939 
and 1948 Berens River Mines Limited produced 157,341 ounces of gold, 5,676,486 
ounces of silver, 6,105,872 pounds of lead, and 1,797,091 pounds of zinc from 
560,707 tons of ore milled; value of production was #9,481,49s 1 .

The present phase of exploration began in 1952; since then many companies 
have investigated showings in the belt. In 1959, Golsil Mines Limited acquired 
the former property of Berens River Mines Limited and has since carried out 
surface diamond drilling and underground exploration. North Rock Explorations 
Limited, W. C. Arrowsmith, and A. J. Lewis carried out diamond drilling and 
geophysical surveys on properties in the map-area between 1960 and 1968. In 
October 1971, 33 claims were in good standing in the south-central part of the 
map-area and were held by Minorex Limited (9 claims), and W. C. Arrowsmith 
(24 claims).

Prior to 1960, records of mineral exploration in the map-area are fragmentary. 
Several companies as listed below and individuals are known to have held proper 
ties in the area and are reported to have done exploration work. The extent and 
location of such work is unknown, although the claim groups can be approxi 
mately located.

lAnnual Report, Berens River Mines Limited. 
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1. Haut Mining and Development Company Limited. In 1946, this company is 
reported to have done surface exploration on 24 claims south of the eastern 
part of South Trout Lake (Northern Miner Press, 1945, p.106; 1947, p.137); 2. 
Patnora Gold Mines Limited. Circa 1945 surface exploration and diamond drill 
ing was done on an 18-claim group (Pa5904-Pa5912; Pa6205-Pa6213) southeast of 
South Trout Lake and adjoining the Haut Mining and Development Company 
Limited property on the west (Northern Miner Press, 1945, p. 187). 3. Wintricia 
Mines Limited1 . This company held two claim groups in the map-area in 1937, a 
6-claim group (Pa2459-Pa2464) at the south boundary of the area near the South 
Trout Lake road (Bateman 1939, p.92) and an 11-clahn group on South Trout 
Lake (Northern Miner Press, 1937, p.382). Between 1937 and 1940 surface ex 
ploration and limited diamond drilling were carried out on these claims and on a 
third claim group south of the area (Northern Miner Press, 1937, p.382; 1938, 
p.291; 1940, p.215).

Quartz Veins

Concordant and discordant quartz veins were found in all rock types except 
post-batholith intrusive rocks, but are relatively rare in metamorphosed ultramafic 
rocks. There is no obvious concentration of veins in any given rock type or 
particular part of the area.

Veins range in width from a fraction of an inch to 6 feet, but their average 
width is about 3 inches. They commonly pinch and swell and many veins are 
either discontinuous or are single lenses. Concordant veins are relatively straight, 
reflecting regularity in structure of host rocks, but discordant veins, which occupy 
shear zones and joints, vary from straight to irregular; irregular veins are gener 
ally less than l inch wide. Rare quartz stockworks were observed in shear zones in 
granitic rocks. In mafic metavolcanics and locally in other rock types, quartz 
locally forms stubby lenses or irregular patches up to 2 feet wide.

Quartz veins vary in abundance from 1) single, relatively narrow veins, 
through 2) single wide veins with narrow, concordant to discordant subsidiary 
veins, and 3) multiple veins, to 4) vein sets in which numerous, relatively narrow, 
subparallel veins or lenses form as much as 40 percent of an outcrop. Vein sets 
are up to several tens of feet wide. Vein sets are generally associated with faults, 
and other quartz veins are also most abundant near major faults. Most veins 
have sharp, relatively straight contacts with wall rocks, and wall-rock inclusions 
are rare in veins.

Most veins are white, glassy, and fine- to coarse-grained, but bluish-coloured 
veins and saccharoidal, fine- to medium-grained veins are locally found. Most 
veins are composed solely of quartz. Carbonate is a rare constituent of quartz 
veins and forms independent veins that are most abundant in ultramafic rocks 
(q.v.) and schistose zones. Tourmaline was not found in quartz veins although 
it locally forms monominerallic veins in metagabbro or is associated with calcite- 
epidote veins in mafic metavolcanics and metagabbro.

iReported as Wentricia Mines Limited by Bateman (1939, p.92) but correct spelling is Win 
tricia.
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Sulphide minerals, the most common accessory constituent of quartz veins, 
were found only in about 5 percent of observed veins; they are generally present 
only in trace amounts. Pyrite is the most abundant sulphide mineral, but pyrrho 
tite, chalcopyrite, galena, sphalerite, and arsenopyrite have also been found. 
Sulphide-rich veins will be described in subsequent sections.

Grab samples were collected for assay by the author and his assistants from 
77 sulphide-poor quartz veins (Figure 11, Chart A, back pocket) ranging in width 
from 2 inches to 6 feet; the average width of sampled veins is about 6 inches. 
The samples were analyzed by the Mineral Research Branch, Ontario Division of 
Mines, and except for 7 veins, the samples contained only traces of gold, silver, 
copper, and locally lead. Samples from 5 veins contained 0.01 ounce of gold per 
ton and another had 0.19 ounce of gold per ton (see section on Gold). These 6 
veins are all north of South Trout Lake (Figure 11 Chart A, back pocket) in 
either mafic metavolcanics (l vein), metamorphosed porphyritic quartz monzonite 
(3 veins), or slate (2 veins). One of the veins in slate, plus another vein (Table 25, 
sample 1276) in equigranular hornblende-biotite granodiorite (phase S-2) south 
of South Trout Lake, contain 0.1 percent lead (Figure 11, Chart A, back pocket); 
the vein in granodiorite also contains traces of bismuth. The other gold-bearing 
vein in slate contains 0.1 percent copper and is described in more detail in the 
section on copper.

Four quartz veins were analyzed for five elements by Barringer Research 
Limited (Table 25). Except for the high lead and zinc in sample 1276, abundances 
of these elements are generally low.

Quartz vein formation spanned a considerable period of time. Clasts derived 
from early veins are incorporated in conglomerate whereas late veins occupy 
post-granitic batholith faults.

Gold

Traces of gold occur in many sulphide-free quartz veins and sulphide mineral 
concentrations, but only those occurrences containing more than 0.01 ounce of 
gold per ton will be described. There are 5 such occurrences, including: l sul 
phide-free quartz vein, l arsenopyrite-bearing quartz vein in intermediate tuff, 2 
arsenopyrite concentrations in ferruginous chert, and l arsenopyrite concentration 
in mafic metavolcanics. The highest value obtained on grab samples collected by 
the author and analyzed by the Mineral Research Branch, Ontario Division of 
Mines, was 0.23 ounce per ton.

There is a general correlation between gold and arsenopyrite although several 
arsenopyrite occurrences lack gold. No native gold was observed, but Hurst (1930, 
Map 38a), found native gold at Gold Hill, the local name given to a prominent 
hill at the south boundary of the map-area, east of the South Trout Lake road. 
The name reflects the discovery there of native gold in 1927.

SULPHIDE-FREE QUARTZ VEINS

A grab sample collected in 1965 by P. C. van de Ramp, the author's assistant 
from a sulphide-free, concordant quartz vein north of South Trout Lake was
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found by the Mineral Research Branch, Ontario Division of Mines, to contain 
0.19 ounce of gold and 0.21 ounce of silver per ton. The vein, of unknown width, 
is in a metamorphosed porphyritic quartz monzonite sill in mafic metavolcanics 
3,700 feet north of the tourist lodge on South Trout Lake. Attempts to duplicate 
this analysis in 1967 were unsuccessful when four grab samples collected by the 
author from either the same vein or nearby veins were found to contain only 
trace to 0.01 ounce of gold per ton and traces of silver. However, the fact that two 
of these samples contained 0.01 ounce of gold per ton may signify anomalously 
high concentrations of gold in this area. Fifty percent of sulphide-free quartz 
veins in the map-area that were found to contain 0.01 or more ounces of gold 
per ton are from this locality.

The original sample may have had an erratically high gold content, but be 
cause minor amounts of gold are present in other veins and because the precise 
vein from which the high assay sample was obtained may not have been re- 
sampled, the area warrants further investigation.

At the vein locality, several concordant, pinch and swell quartz veins, ranging 
in width from l inch to 8 inches, occur in a 5- to 10-foot thick metamorphosed 
quartz monzonite sill in mafic metavolcanics. Quartz veins locally form as much 
as 50 percent of the sill. Discordant to concordant quartz veins are also present in 
the adjacent mafic metavolcanics.

ARSENOPYRITE-BEARING QUARTZ VEINS 

North Rock—22 Vein occurrence (11) 1

From 1963 to 1969, North Rock Explorations Limited, in conjunction with 
Flint Rock Mines Limited and Norite Explorations Limited, held 11 claims 
(KRL51993 to KRL52003) southeast of South Trout Lake. The claims, staked by 
S. J. Duggan, lapsed in 1969. This property contained several mineral occurrences 
of diverse type and mineralization, including auriferous arsenopyrite in both 
quartz veins and ferruginous chert, and pyrite and pyrrhotite in ferruginous chert 
and slate (numbers 11, 12, 13, and several unnumbered occurrences on the geo 
logical Map 2270, back pocket). Each occurrence formerly on this property will 
be described separately below under the appropriate metal group. In 1965, the 
companies carried out a ground magnetic and electromagnetic survey (Table 24) 
on the claim group and subsequently drilled two diamond holes on coincident 
magnetic and electromagnetic anomalies (occurrence 13).

Auriferous arsenopyrite associated with two en echelon quartz veins has been 
exposed by two old trenches 4,000 feet southeast of the east end of South Trout 
Lake (Figure 12). The veins are on former claim KRL51995 at the east edge of the 
former North Rock Explorations Limited property. The veins were termed '22 
Vein' by Berens River Mines Limited (geological map in file 53 C/NW, Resident 
Geologist's Office, Ontario Ministry of Natural Resources, Red Lake). A 2,500 
foot long bulldozed diamond drill road connects the occurrence with the South 
Trout Lake road.

iNumber in brackets refers to property number on Map 2270 back pocket.
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The initial trenching was apparently done by Patnora Gold Mines Limited in 
1945 (Company files, Berens River Mines Limited) who held 18 claims (Pa5904- 
Pa5912; Pa6205-Pa6213) southeast of South Trout Lake. The two trenches that 
expose the quartz veins (Figure 12) are 3 to 4 feet deep and were blasted into 
leached, rubbly outcrop covered by a thin layer of overburden. The trench and 
pit northwest of the quartz veins are l foot to 2 feet deep and consist only of 
overburden removal. Patnora Gold Mines Limited was reported (Northern Miner 
Press, 1945, p. 187) to have done some diamond drilling on their claim group but 
no record or evidence of this drilling was found. In 1960, the occurrence was held 
by Roche Mines Limited, a predecessor of North Rock Explorations Limited, and 
they tested the veins by three diamond drill holes (Figure 12) with an aggregate 
length of 272 feet (not shown on Map 2270, back pocket). No geophysical response 
was detected near the veins during the 1965 survey, but a northwest-trending, 
linear magnetic anomaly that has the same apparent strike as the veins was identi 
fied 200 feet northwest of the northernmost trench.

The veins and associated arsenopyrite occupy shear zones in intermediate tuff 
of formation P. Adjacent to the veins, the tuff is sheared and locally schistose 
whereas in outcrops away from the veins, the tuff is only weakly foliated. Fifty 
feet east of the trenches the tuff is intruded by metagabbro of the South Trout 
Lake sill (Figure 12).

The exposed veins are l foot to 3 feet wide and consist of white saccharoidal 
quartz. They form either a single quartz vein lacking wall rock inclusions, as in 
the western exposure, or a vein zone comprising 30 to 60 percent, l- to 2-inch 
wide quartz lenses separated by schistose tuff septa. Arsenopyrite was the only 
metallic mineral observed; it is mainly in sheared tuff adjacent to the vein or vein 
zone and in septa within the vein zone. The arsenopyrite is fine- to medium- 
grained and forms up to 50 percent of the tuff as disseminations and irregular 
blebs. In the western vein, mineralized tuff extends for about 2 feet on either side 
of the vein, but in the eastern vein most of the mineralization is in tuff septa in 
the vein zone, and wall rocks outside the vein zone are only weakly mineralized. 
In general arsenopyrite is rare in the quartz, but it locally forms up to 10 percent 
of quartz lenses and veins as irregular fracture-filling veinlets up to 5 mm wide.

The two quartz exposures appear to represent two en echelon veins about 
20 feet apart that strike N45W and dip 85 0 NE. The veins seem to be relatively 
small, discontinuous lenses because two trenches northwest of the exposures and 
three diamond drill holes failed to intersect vein material. The westernmost hole 
was drilled at an angle of 40 0 and should have intersected the southwestern vein 
at a vertical depth of 25 feet and a core length of 40 feet. Neither the vein nor 
shearing were observed at this depth but a 5-foot wide carbonatized shear zone 
was encountered at a core length of 70 to 75 feet; this could be the northeastern 
vein, but no mineralization or quartz were found. The other two diamond drill 
holes are mainly in metagabbro and did not intersect any wide shear zones.

About 100 feet northeast of the quartz veins, an irregular 6-inch wide quartz 
lens was found in intermediate tuff (Figure 12). Tuff immediately adjacent to the 
lens contains up to 5 percent arsenopyrite.

Nine representative grab samples were collected by the author from various 
parts of the occurrence (Figure 12), and analytical results by the Mineral Research 
Branch, Ontario Division of Mines, are given in Table 26. Trace element analyses 
for five elements were done on splits of three samples by Barringer Research
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Table 26
ASSAY RESULTS FROM NORTH ROCK 22 VEIN OCCURRENCE (11) 
(FIGURE 12)

Gold
]SJu^nber ( ounces ) Silver Cobalt Copper Lead Zinc 

ton

Sample 
Description

1499 0.13 tr.8 nd. 1 tr. tr. nd. sheared intermediate metatuff
with S/& arsenopyrite

1600 0.23 tr. tr. nd. tr. Q.1% sheared intermediate metatuff
with 30 9o arsenopyrite and 
rare quartz lenses

1601 0.15 tr. nd. tr. tr. tr. sheared intermediate metatuff
with 20 (ft, arsenopyrite

1602 0.02 tr. nd. nd. tr. nd. quartz vein with 5 0̂
arsenopyrite

1603 0.06 tr. tr. nd. tr. nd. quartz lenses with 50% inter
mediate metatuff wallrock; 
metatuff contains 30 % 
arsenopyrite

1604 0.05 tr. tr. nd. tr. tr. quartz vein with 50 Jo inter 
mediate metatuff wallrock; 
metatuff contains 20 ̂ 0 
arsenopyrite

1605 0.02 tr. nd. nd. tr. tr. sheared intermediate metatuff
with 5% arsenopyrite

1606 0.01 tr. nd. nd. tr. nd. quartz vein with 50 0̂ inter 
mediate metatuff wallrock; 
metatuff contains 5 ĉ 
arsenopyrite

1607 tr. tr. nd. nd. tr. nd. quartz vein
Assays determined by Mineral Research Branch, Ontario Division of Mines from grab samples collected by the author, 
'not detected, 
tr. = trace.

Table 27
TRACE ELEMENT ANALYSES (IN PPM) OF AURIFEROUS 
ARSENOPYRITE-BEARING QUARTZ VEINS AND INTERMEDIATE 
TUFF, NORTH ROCK 22 VEIN OCCURRENCE (11)

Sample 
Number

1600
1601
1602

Cu

11
84
10

Sample locations on Figure 12; sample descriptions 
Analyses by Barringer Research Limited, 1968.

Zn

32
21
10

on Table 26.

Pb

20
17

7

Ni

65
50
31

Co

78
52
30

130



Limited (Table 27). Gold is the only economically valuable element present and 
in general gold content is proportional to arsenopyrite content. Samples from 
the northeastern vein zone (1499, 1603) generally have a higher gold content than 
those from the southwestern vein, but this may reflect largely the small number 
of samples.

Although the quartz veins appear to be small and discontinuous further ex 
ploration is warranted to the northwest of the exposed veins. The veins might 
be traced by detailed geophysical work.

AURIFEROUS ARSENOPYRITE IN FERRUGINOUS CHERT

Gold was found associated with arsenopyrite in ferruginous chert and iron 
formation at two localities southeast of South Trout Lake: 1) on the former 
property of North Rock Explorations Limited and 2) at Gold Hill. Both occur 
rences appear to be limited in extent.

North Rock 1968 Occurrence (13)

Iron formation and ferruginous chert containing arsenopyrite, pyrrhotite, 
pyrite, and rare chalcopyrite was intersected by two diamond drill holes 4,000 
feet southeast of South Trout Lake and 1,500 feet east of the South Trout Lake 
road. The drill holes have an aggregate length of 897 feet and were drilled in 
1968 on claim KRL51998, near the centre of North Rock Explorations Limited's 
11-claim property that lapsed in 1969. The occurrence is on the bulldozed road 
that connects the North Rock "22 Vein" occurrence (11) with the road.

The iron formation does not outcrop. A ground magnetic and electromagnetic 
survey carried out in 1965 defined the drill target, an easterly-trending magnetic 
anomaly with a relief of 35,000 gammas and a coincident electromagnetic anomaly 
(Figure 13).

The iron formation is intimately interlayered with slate and argillite with 
which it forms a composite unit that is both overlain and underlain by inter 
mediate tuff near the base of formation P. The composite unit faces north and 
is probably about 150 feet thick but thickness is variable (Figure 13). At Diamond 
Drill Hole 2, the unit has an apparent thickness of 350 feet, but this probably 
reflects distortion caused by intrusion of the South Trout Lake metagabbro sill, 
which is only 150 feet east of the drill hole. North of the metagabbro the com 
posite unit is less than 50 feet thick and part of the unit has been either stoped 
by the gabbro or pushed westward.

Iron formation and ferruginous chert members ranging in thickness from 0.3 
foot to 30 feet and composed of chert and iron silicate layers with locally developed 
magnetite and phyrrhotite layers form about 70 percent of the upper 100 to 150 
feet of the composite unit. They are interlayered with argillite and slate members 
that range in thickness from 0.5 foot to 14 feet, and form 30 percent of the unit. 
The lower part of the composite unit is dominantly slate and argillite with only 
local iron formation members. Most of the thickness variation in the unit is in 
the lower argillite.
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Table 28
ASSAY RESULTS FROM NORTH ROCK 1968 OCCURRENCE (13) 
(FIGURE 13)

Sample
Number (-

Gold 
ounces. Silver Copper Lead Zinc Nickel Iron

ton

Sample 
Description

0.03

0.02

0.03

0.01

0.01

0.01

nd.

nd.

nd.

nd.

nd.

nd.

arsenopyrite-bearing 
iron formation; 
72.5'-74.5' D.D.H. 2.

arsenopyrite-bearing 
iron formation; 
80.5'-82' D.DH. 2.

arsenopyrite-bearing 
iron formation; 
91'-95' D.D.H. 2.

arsenopyrite-bearing 
iron formation; 
95'-98' D.D.H. 2.

arsenopyrite-bearing 
iron formation; 
116'-119' D.D.H. 2.

arsenopyrite-bearing 
iron formation; 
120'-123' D.D.H. 2.

1006

1007

1008

1009

0.01

tr.

tr.

tr.

tr.

nd.

tr.

tr.

nd.

tr.

tr.

tr.

tr. 0.017^, tr.

tr. Q.048% tr.

tr.

nd.

tr.

tr.

nd. 23. (

tr.

tr.

tr.

arsenopyrite-bearing 
iron formation; 
201'-204' D.D.H. 2.

iron formation ; 
composite sample 
D.D.H. 1.

arsenopyrite-bearing 
iron formation; 
composite sample 
D.D.H. 1.

argillite with 
pyrrhotite and minor 
chalcopyrite; 
composite sample 
D.D.H. 1.

argillite with 
pyrrhotite and minor 
chalcopyrite; 
composite sample 
D.D.H. 2.

Samples l to 7 assayed by Technical Service Laboratories; assays courtesy of North Rock Explorations Limited.
Samples 1006 to 1009 collected by the author and assayed by the Mineral Research Branch, Ontario Division of Mines .
n.d. — not detected.
tr. = trace.
- . . ™ not determined.
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Pyrrhotite layers occur throughout the iron formation but are variable in 
abundance; they range in thickness from a fraction of a mm to 5 mm. In places 
pyrrhotite is the dominant iron-bearing phase, forming up to 15 percent of the 
iron formation which is thus sulphide facies; in other places it is essentially absent 
and the iron formation is a magnetite-bearing oxide facies. Chert layers adjacent 
to pyrrhotite layers commonly contain discordant pyrrhotite veinlets and are 
locally brecciated with pyrrhotite matrix. Pyrrhotite thus appears to have been 
mobile, either during penecontemporaneous deformation or during later deforma 
tion related to intrusion of the South Trout Lake metagabbro sill. Pyrrhotite also 
locally forms discordant veinlets and irregular blebs in both chert and iron silicate 
layers.

Pyrite is locally present in the iron formation and ranges in abundance from 
trace to 3 percent; it is generally associated with pyrrhotite layers but locally 
forms discordant veinlets. Rare chalcopyrite was also observed.

Arsenopyrite has a restricted distribution in the iron formation but is associ 
ated with both oxide and sulphide facies. It is restricted to several 0.5- to 7-foot 
thick sections of the iron formation where it ranges in abundance from 5 to 25 
percent. It is most commonly disseminated in iron silicate layers but also forms 
discrete layers up to l cm thick separating chert and iron silicate layers, and rare 
blebs in chert.

Argillite and slate members interlayered with the iron formation contain 2 to 
15 percent pyrrhotite, generally as concordant layers up to l cm thick. Where 
local folds are present in the argillite, pyrrhotite layers follow the bedding around 
folds. Locally the slate is brecciated with a pyrrhotite matrix. Irregular veinlets 
and layers of pyrite are locally present and pyrite ranges in abundance from trace 
to 3 percent. Chalcopyrite was locally observed and forms thin films and rare 
veinlets parallel to bedding and is rarely associated with narrow quartz lenses. 
Maximum observed chalcopyrite content was about l percent in a 3-inch wide 
zone.

Argillite underlying the lowermost iron formation unit in both holes contains 
only rare pyrrhotite. The porphyroblastic slate units (Figure 13) appear to be 
part of a contact metamorphic aureole related to intrusion of the South Trout 
Lake metagabbro sill. The porphyroblasts may have been andalusite but were 
retrograded to sericitic aggregates during later regional metamorphism.

Thin arsenopyrite-bearing iron formation layers occur in intermediate tuff 
overlying the main iron formation unit (Figure 13). Rare chalcopyrite is also 
present in the tuff.

Seven arsenopyrite-rich sections of drill core were assayed by North Rock 
Explorations Limited, who kindly provided assays that are reproduced in Table 
28. The samples contained only minor amounts of gold. The author collected 
four composite core samples from piles of dumped core: l sample of arsenopyrite- 
bearing iron formation, 2 samples of slate containing visible chalcopyrite, and l 
sample of sulphide-free iron formation; analytical results reported by the Mineral 
Research Branch, Ontario Division of Mines, are included in Table 28. Although 
the argillite contains visible chalcopyrite, only minor amounts of copper are 
present. The sulphide-free iron formation sample was found to contain 23.0 
percent iron, but the average iron content of the iron formation is probably lower 
because the sample contained several pieces of magnetite-rich core. Much of the 
iron is in the form of iron silicates.
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Table 29
ASSAY RESULTS FROM GOLD HILL OCCURRENCE NO. 3 (5) 
(FIGURE 14)

Sample
Number

1226

1227

Gold
. ounces.

ton

tr.

0.07

Silver

tr.

tr.

Arsenic

nd.

ie.7%

Cobalt

nd.

tr.

Copper

tr.

tr.

Nickel

tr.

tr.

Sample 
Description

rusty metachert with
5^o pyrite
rusty metachert with
35 % arsenopyrite

Assays determined by Mineral Research Branch, Ontario Division of Mines, from grab samples collected by the author.
tr. = trace.
nd. = not detected.

Gold Hill Occurrence Number 3 (5)

Auriferous arsenopyrite was found in a rusty weathering chert unit exposed 
by three old trenches on the east side of Gold Hill (Figure 14). This showing 
is probably the more southerly of two trenched occurrences reported by Hurst 
(1930, Map 38a) on the east side of Gold Hill, and the trenches were thus dug in 
1927 or 1928 by persons unknown. This assumption is supported by the presence 
of gold in assay samples collected by the author from this occurrence, because 
Hurst reported native gold from his southern occurrence. The more northerly 
of Hurst's occurrences is probably Gold Hill occurrence No. 2 (q-v.).

The trenches at Gold Hill occurrence No. 3 are 2 to 3 feet deep, and were 
dug through overburden; they are now largely filled by debris but were partly 
cleaned by the author in 1967. The trenches are on the north slope of an east- 
trending spur of Gold Hill and expose a 25-foot thick, rusty-weathering chert 
septum between metagabbro on the southwest and talcose peridotite on the 
northeast (Figure 14). To the northwest the chert is split by a thin metagabbro 
sill. No iron silicate or iron oxide minerals were found in the chert, but trace to 
5 percent pyrite is present and forms both disseminations and medium- to coarse- 
grained veinlets. Auriferous arsenopyrite is confined to a 2-inch wide zone in the 
northwestern-most trench. This zone contains 20 to 30 percent arsenopyrite. Two 
grab samples of mineralized chert were collected by the author (Figure 14) and 
analytical results reported by the Mineral Research Branch, Ontario Division of 
Mines, are given in Table 29.

AURIFEROUS ARSENOPYRITE IN MAFIC METAVOLCANICS

Auriferous arsenopyrite, ranging in abundance from trace to 10 percent, forms 
concordant lenses up to l mm wide in silicified, possibly tuffaceous mafic meta- 
volcanics 1,500 feet st*nth-of the west end of South Trout Lake. Concordant 
quartz lenses are associated with the arsenopyrite. The mineralized zone was 
found beneath an uprooted tree and the dimensions of the zone are unknown 
although it is probably relatively narrow with an easterly trend. A grab sample 
collected by the author from this zone was analyzed by the Mineral Research 
Branch, Ontario Division of Mines, and contained 0.04 ounce of gold per ton, 
0.69 percent arsenic, and traces of silver and nickel.
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Silver

Trace amounts of silver are found in most quartz veins and sulphide mineral 
concentrations, but silver in amounts greater than 0.5 ounce per ton was found 
at only 4 localities. These occurrences include silver associated with disseminated 
pyrrhotite in felsic tuff and quartz-rich greywacke, silver in a chalcopyrite-galena- 
sphalerite-quartz vein in talcose peridotite (Lewis occurrence, property 9 on Map 
2270, back pocket), and argentiferous galena in sphalerite veins in felsic tuff 
Arrowsmith occurrence Number l (property l on Map 2270, back pocket). In 
the two latter occurrences silver is subordinate to other elements, and they will 
be described in sections on copper (Lewis occurrence) and lead-zinc (Arrowsmith 
occurrence). The highest silver assay obtained was 3.10 ounces per ton in a 
specially selected, galena- and sphalerite-rich sample collected by the author and 
analyzed by the Mineral Research Branch, Ontario Division of Mines, from the 
Arrowsmith occurrence. The second highest assay was only 1.50 ounces per ton.

SILVER IN FELSIC TUFF

Silver occurs in a 5- to 10-foot wide felsic tuff septum in the northeast meta- 
gabbro sill, 3,800 feet east of the east end of South Trout Lake. The tuff contains 
variable amounts of finely disseminated pyrrhotite, but the maximum observed 
pyrrhotite content is 5 percent; the extent of the mineralization was not deter 
mined. A grab sample of mineralized tuff collected by R. H. Morse, the author's 
assistant in 1967, gave upon analysis, by the Mineral Research Branch, Ontario 
Division of Mines, 1.50 ounces of silver per ton and traces of gold, copper, lead, 
and nickel. A 2-inch wide, rusty-weathering quartz lens in the tuff was also 
sampled and contained traces of gold, silver, and lead.

SILVER IN QUARTZ-RICH GREYWACKE

Silver was found associated with pyrrhotite in the narrow, quartz-rich grey 
wacke septum between two phases of the Setting Net Lake batholith 3,000 feet 
south of South Trout Lake, and 2.8 miles east of the west boundary of the area. 
Most of the greywacke in this septum weathers rusty and contains trace to 5 per 
cent pyrrhotite as disseminations, and as thin films and veinlets along foliation 
planes. Minor pyrite and rare chalcopyrite are also present. Three grab samples, 
two from the east end and one from the west end of the septum, were collected 
by the author and analyzed by the Mineral Research Branch, Ontario Division of 
Mines. Two of the samples contained traces of gold, silver, copper, and nickel and 
the third sample, one of two from the east end of the septum, contained 0.01 
ounce of gold and 0.67 ounce of silver per ton, and traces of copper, nickel, and 
molybdenum. Mineralization may be related to intrusion of the hornblende-biotite 
granodiorite sill (phase S-2) immediately north of the greywacke and later em 
placement of the porphyritic granodiorite stock (phase S-3) to the south, because 
mineralization is rare in quartz-rich greywacke elsewhere.
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Copper

Like silver, trace amounts of copper are present in many quartz veins and 
sulphide mineral concentrations, but copper in amounts of 0.1 percent or greater 
was found at only 11 localities (Figure 11) in the following rock types:

Rock type Number of Type of
Occurrences Occurrence

mafic metavolcanics l disseminated
felsic metavolcanics l quartz vein
argillite and slate 3 disseminated
chert l quartz vein
metagabbro l disseminated
ultramafic rocks 2 carbonate and quartz-carbonate veins
metamorphosed porphyritic
quartz monzonite l disseminated
granitic batholiths l disseminated, in shear zone

Of these, one occurrence in argillite, the North Rock 1968 occurrence (13) was 
described previously (see secton on Gold) and the following will be discussed in 
subsequent sections: quartz vein occurrence in felsic metavolcanics (see section on 
Lead and Zinc), quartz vein occurrence in chert (see section on Arsenopyrite), one 
of the argillite occurrences, and the occurrence in the granitic batholith (see sec 
tion on Pyrite and Pyrrhotite Concentrations). The remainder will be considered 
in this section. The highest copper analysis obtained from the 11 occurrences was 
0.37 percent in the Lewis occurrence (9); most analyses were close to 0.1 percent. 
Samples collected by the field party were analyzed by the Mineral Research 
Branch, Ontario Division of Mines.

COPPER IN MAFIC METAVOLCANICS

Minor disseminated chalcopyrite and pyrrhotite were found in a 50-foot thick 
mafic flow or possibly metagabbro sill within argillite of formation D on the 
south shore of South Trout Lake, 900 feet west of the South Trout Lake road. 
The mineralization is erratic and a grab sample collected by the author from 
what appeared to be the best mineralized part of the mafic unit was found by 
the Mineral Research Branch, Ontario Division of Mines, to contain 0.18 percent 
copper, 0.01 percent nickel, 0.19 ounce of silver per ton, and traces of gold and 
lead.

COPPER IN ARGILLITE

A small, rusty-weathering reef near the north shore of South Trout Lake, 4,000 
feet east of the winter road to North Trout Lake, appears to be interbedded 
siliceous argillite and chert of formation P. Both rock types contain up to 10
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percent disseminated pyrrhotite and pyrite, and minor pyrrhotite and rare 
chalcopyrite as thin films along bedding planes and discordant fractures. Rusty- 
weathering concordant quartz veins and lenses up to 6 inches wide occur in the 
argillite and contain up to 10 percent disseminated pyrite and rare chalcopyrite. 
Two grab samples of quartz veins collected by the author were found by the 
Mineral Research Branch, Ontario Division of Mines, to contain trace to 0.01 
ounce of gold per ton, 0.1 percent copper, and traces of silver. A grab sample of 
argillite containing 5 to 10 percent pyrite and rare chalcopyrite gave upon analysis 
traces of gold and silver; copper was not determined.

COPPER IN METAGABBRO 

Oliver Occurrence (15)

In 1928, D. G. Oliver held 6 claims near the east end of South Trout Lake 
covering mineralized metagabbro and slate 600 feet east of the east end of the 
lake (Hurst 1930, p.81). The showing occurs on top of a low hill, which is largely 
mantled by glacial drift, and has been opened by four trenches (Figure 15). The 
trenches consist of overburden removal and were l to 3 feet deep but are now 
partly filled with soil and moss; they were partly cleaned by the author in 1967. 
A small pit south of the westernmost trench appears to have been the site of a 
northeasterly-trending diamond drill hole. Since 1928, the occurrence has been 
periodically covered by claims, but there is no record of any work being per 
formed.

The occurrence consists of two chert and one slate septa between thin meta 
gabbro sills that are part of the South Trout Lake sill complex; the southernmost 
sill may be the top of the complex. The metasedimentary units are the basal part 
of formation P. Much of the chert is highly weathered and leached and lacks 
visible iron minerals, but in the easternmost trench, magnetite layers up to 5 mm 
thick are interlayered with chert. No sulphide minerals were observed in the 
chert but their absence may be the result of leaching.

Most of the mineralization, which consists of up to 5 percent pyrrhotite, minor 
chalcopyrite, and rare pyrite, occurs in the sheared margins of a 20-foot thick 
metagabbro sill in the westernmost trench (Figure 15). Concordant quartz veins 
and lenses up to l inch wide are also present in the sheared metagabbro. Accord 
ing to Hurst (1930, p.81), who examined the showing shortly after the trenches 
were dug, the mineralized zone at the north edge (base) of the sill is 4 to 5 feet 
wide and the sulphide minerals occur as disseminations and lenses. Hurst also 
reported mineralization at the southwest contact of the thick metagabbro sill 
northeast of the slate unit; this contact was not exposed in 1967 when the author 
examined the showing.

Variable amounts of pyrite and locally pyrrhotite also occur in the slate sep 
tum as thin lenses along cleavages, narrow discordant veinlets, and rare rounded 
aggregates; the maximum observed pyrite content was 5 percent. Local thin zones 
in the slate also contain tiny magnetite porphyroblasts that reach a maximum 
abundance of 15 percent opposite the 'mag' symbol on Figure 15.
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Toble 30 l ASSAY RESULTS FROM OLIVER OCCURRENCE (15) (FIGURE 15)
Sample Sample 
Number Gold Silver Copper Nickel Description

1053 tr. tr. G.1% tr. sheared metagabbro with 5 0̂
pyrrhotite and trace of chalcopyrite

1054 tr. tr. G.1% tr. sheared metagabbro with 3 0̂
pyrrhotite and trace of chalcopyrite

1055 tr. tr. Q.1% tr. black slate with 5 J0 pyrite
Assays determined by Mineral Research Branch, Ontario Division of Mines, from grab samples collected by the author, 
tr. — trace.

Three grab samples were collected for assay by the author (Figure 15) and 
assay results reported by the Mineral Research Branch, Ontario Division of Mines, 
are given in Table 30. Copper is present in all samples but its abundance is low.

COPPER IN ULTRAMAFIC ROCKS 

Lewis Occurrence (9)

A narrow galena-chalcopyrite-sphalerite-calcite-quartz1 vein zone occurs in tal 
cose peridotite on former claim KRL51198 (Figure 16), 900 feet east of the South 
Trout Lake road and 800 feet north of the south boundary of the map-area. The 
claim is at the northeast corner of a 12-claim group (KRL51198 to KRL51209) 
held by A. J. Lewis from 1962 to 1970.

The occurrence was known before 1962 and is termed the "23 vein" on a 
geological map prepared by Berens River Mines Limited prior to 1948 (File 
53/CNW, Resident Geologist's files, Ontario Ministry of Natural Resources, Red 
Lake). At that time the occurrence was held by J. Henderson. Two old pits at the 
south end of the outcrop (Figure 16) were put down before the occurrence was 
acquired by Lewis; these pits are l foot to 2 feet deep and do not expose bedrock. 
Lewis tested the vein by a 287-foot long diamond drill hole in 1968 (Figure 16).

The vein zone is exposed on the east-facing side of a talcose peridotite outcrop 
and strikes N55W and dips 40 0 NE. The apparent easterly strike of the zone on 
Figure 16 reflects the slope of the outcrop surface. At the eastern edge of the 
outcrop the zone is about l foot wide, but it narrows both northwestward and 
upward and can be traced for only 10 feet across the outcrop before pinching out.

The vein zone consists of 10 to 20 percent, concordant, saccharoidal quartz 
lenses and veinlets and minor calcite lenses in a narrow shear zone in peridotite. 
Chalcopyrite, galena, and sphalerite form trace to 5 percent of the zone and occur 
as blebs and veinlets in, or adjacent to the quartz.

The diamond drill hole did not intersect the vein, but may have been collared 
too far south. The drill hole did intersect a 6-inch wide dolomite vein containing 
minor chalcopyrite and pyrite (Figure 16).

l Minerals listed in order of increasing abundance.
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Figure 16-Plan of Lewis occurrence (9). Geology by L. D. Ayres, 1967,1968.
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A well mineralized grab sample collected by the author from the widest part 
of the vein zone was submitted for analysis to the Mineral Research Branch, 
Ontario Division of Mines. It contained 1.46 percent zinc, 0.37 percent copper, 
0.25 percent lead, 0.80 ounce of silver per ton, and traces of gold, cadmium, and 
nickel. A split of the sample was analyzed for five elements by Barringer Research 
Limited with the following results: 13,850 ppm (1.385 percent) zinc, 2,800 ppm 
copper, 2,660 ppm lead, 750 ppm nickel, and 40 ppm cobalt.

The widening of the vein zone southeastward warrants further investigation. 
It should be borne in mind, however, that the rapid pinching out of the zone to 
the northwest could be repeated to the southeast; the mineralized part of the shear 
zone may be lenticular and discontinuous both along strike and down dip.

Miscellaneous Chalcopyrite Occurrence

Chalcopyrite was found in a 1-cm wide dolomite vein in serpentinized perido 
tite of the South Trout Lake stock, 1,700 feet north of the south boundary of the 
area and 200 feet west of the winter road. Chalcopyrite forms blebs up to 2 mm 
wide and 2 cm long in the central part of the vein. A sample was collected from 
the vein but was not analyzed because of the narrow width of the vein.

COPPER IN GRANITIC ROCKS

A 5-foot thick, metamorphosed, porphyritic quartz monzonite sill, 2,500 feet 
north of South Trout Lake and l .5 miles east of the winter road to North Trout 
Lake contains l to 2 percent pyrite and rare chalcopyrite as narrow fracture-filling 
veins. The sill intruded mafic flows immediately north of the northeastern meta- 
gabbro sill and is along strike from the Thomson South occurrence (q.v.) 
(Property 19, Map 2270, back pocket), 1,200 feet to the southeast. A grab sample, 
lacking visible chalcopyrite but having a local green malachi te(?) stain, was 
collected from the quartz monzonite by the author and submitted to the Mineral 
Research Branch, Ontario Division of Mines. The sample contained traces of gold, 
silver, and copper, but higher copper assays could be obtained from the chalco- 
pyrite-bearing parts of the quartz monzonite sill.

SUMMARY

Copper appears to be preferentially concentrated in or near synvolcanic mafic 
and ultramafic intrusions. Only three of the eleven chalcopyrite occurrences are 
in metagabbro and ultramafic rocks, but the three occurrences in argillite are 
closely associated with metagabbro; and the mafic metavolcanic unit containing 
chalcopyrite could be a metagabbro sill. The contacts of the South Trout Lake 
metagabbro sill, especially with the slate and argillite of formation P, appear to 
have been the most favourable loci for copper deposition. Two of the copper
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occurrences in argillite are close to the sill and the copper occurrence within the 
sill (Oliver occurrence) is directly associated with argillite. The chalcopyrite- 
bearing, metamorphosed porphyritic quartz monzonite sill is also closely associated 
with metagabbro, but this association is fortuitous because the quartz monzonite 
is younger than the metagabbro.

Lead and Zinc

Traces of lead were found in some quartz veins and sulphide mineral con 
centrations whereas zinc was found only rarely in quartz veins, but is present in 
trace amounts in most mineralized zones. Concentrations of lead and zinc, in 
amounts greater than 0.5 percent, were found at only five localities, most of which 
are near the south boundary of the map-area. These include: two sulphide vein 
occurrences in felsic to intermediate tuff; one sulphide vein occurrence in slate; 
and two sphalerite and galena occurrences in quartz veins; one in greywacke, and 
the other in talcose peridotite. In four of these occurrences zinc is more abundant 
than lead, and in two occurrences lead is not present. The talcose peridotite (Lewis 
occurrence (Property 9)) also contains chalcopyrite and was described previously 
(see section on Copper). The maximum abundances of lead and zinc found, based 
on representative grab samples, are 1.00 percent lead and 2.23 percent zinc, or a 
maximum combined lead and zinc content of 3.17 percent. Samples were collected 
by the author and analyzed by the Mineral Research Branch, Ontario Division of 
Mines.

LEAD AND ZINC IN FELSIC TO INTERMEDIATE TUFF 

Thomson North Occurrence (18)

In 1966, E. J. Thomson put down two trenches to open two separate min 
eralized occurrences northeast of South Trout Lake. The north trench (18 on 
Map 2270, back pocket) is 6,000 feet east of the southeast corner of North Trout 
Lake and 2,000 feet north of the south occurrence (19 on Map 2270, back pocket) 
(q.v.), with which it is connected by trail. From the south trench a trail leads to 
the tourist lodge on South Trout Lake. Claims staked by Thomson in 1966 to 
cover the showings were never recorded.

The north trench is about l foot deep and is mainly overburden removal 
but some blasting was done in the sphalerite-bearing zone (Figure 17). The trench 
exposes a contorted, 40-foot thick, south-facing interflow unit of iron formation 
and felsic to intermediate tuff between mafic flows. The underlying iron for 
mation consists of interlayered magnetite, iron-silicate minerals, and chert, with 
iron silicate layers commonly separating magnetite and chert layers.

Within the iron formation is a 10-foot thick, medium-grained (l mm to 5 mm) 
granofels layer composed of 80 to 90 percent clinopyroxene, 5 to 10 percent horn 
blende, 5 to 10 percent disseminated pyrrhotite, and rare epidote. Glassy, white 
discordant quartz lenses cut the granofels but do not extend into the adjacent iron
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Figure 17-Plan of Thomson North occurrence (18). Geology by L. D. Ayres, 1967.
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Table 31
ASSAY RESULTS FROM THOMSON NORTH OCCURRENCE (18) 
(FIGURE 17)

Sample 
Number

1063 

1064

Gold

tr.

tr.

Silver

tr. 

tr.

Copper

nd. 

nd.

Lead

nd. 

nd.

Molyb 
denum

nd. 

nd.

Nickel

nd.

tr.

Zinc

nd. 

tr.

Sample 
Description

quartz lens

diopside granofels with 
5% pyrrhotite

1066 tr. tr. tr. tr. tr. tr. i.56% Metatuff with 5 ̂ 0
pyrite, 5% pyrrhotite, 
and 5'/'o sphalerite.

1446 tr. tr. tr. tr. nd. tr. Q.42% rusty metatuff with
3 % pyrrhotite, 
l^o sphalerite.

Assays determined by Mineral Research Branch, Ontario Division of Mines from grab samples collected by the author
tr. ^ trace.
nd. 3 not detected.

formation and are probably an integral part of the granofels. The origin of the 
granofels is uncertain, but it probably represents either a fumarolically altered 
volcanic rock or a calcareous, ferruginous, chemical sediment. The present 
mineralogy is the result of metamorphism. Results of analyses determined by the 
Mineral Research Branch, Ontario Division of Mines, from grab samples col 
lected by the author from both the granofels and its contained quartz lenses are 
given in Table 31. They contained only trace amounts of economically important 
elements.

The major mineralization is in the overlying, rusty-weathering, laminated to 
thin-bedded, felsic to intermediate tuff (Figure 17). Mineralization consists of 
concordant to discordant, irregular lenses and veinlets up to 5 mm wide of 
sphalerite, pyrrhotite, and minor pyrite. Mineralization is erratically distributed 
but appears to be most abundant near granitic dikes that were intruded prior to 
metamorphism. The maximum observed sulphide mineral content near the dikes 
is 10 to 15 percent pyrrhotite, 5 percent sphalerite, and minor pyrite. Two grab 
samples of mineralized tuff were collected by the author and analytical results 
determined by the Mineral Research Branch, Ontario Division of Mines, are 
given in Table 31. The association of sphalerite with felsic to intermediate pyro 
clastic rocks warrants further investigation.

Arrowsmith Occurrence Number 1(1)

In 1967, W. C. Arrowsmith staked a group of 12 claims (KRL60741-KRL60746; 
KRL60749-KRL60754) near the south boundary of the map-area and generally 
on the west side of the winter road; the claims lapsed in 1970. On the southeast, 
the claim group adjoined claims held by A. J. Lewis. The claim group covered 
a sphalerite-galena occurrence in felsic tuff and an asbestos occurrence (q.v.) in 
the South Trout Lake metagabbro stock.
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Sphalerite-galena veinlets in felsic tuff have been exposed by four old trenches 
of unknown vintage (Figure 18), 300 feet east of the winter road and 1,300 feet 
north of the south boundary of the area. The veinlets are on former claim 
KRL60750 near the boundary between the claim groups formerly held by W. C. 
Arrowsmith and A. J. Lewis.

The trenches are on the north side of a hill, about 200 feet south of the 
projected location of the Setting Net Creek (East) fault and are largely in till that 
mantles the base of the hill. They are up to 4 feet deep but very little bedrock 
is exposed in the trenches. The initial trenching consisted of overburden removal 
and may have been done in 1937 under the supervision of K. C. Murray who 
was in charge of exploration work on an 18-claim group (Pa3471-Pa3488) that 
covered the occurrence (Bateman 1939, p.92). Twelve claims of this group, known 
as the Graves, Macdonald, and Sternberg group, were still in good standing in 
1945.

In 1967, W. C. Arrowsmith did some bulldozer stripping on the western 
outcrop and exposed several pyrite-rich zones and quartz lenses in the felsic 
metavolcanics (Figure 18); the two middle trenches were partly filled in by the 
bulldozer. In the spring of 1968, a small pit, about l foot deep, was blasted on 
one of the pyrite-rich zones and some blasting was done at the south end of the 
second trench from the west, to better expose the main sphalerite-galena vein. 
In October 1968, a 617-foot long diamond drill hole was put down at a 45 0 angle 
in an unsuccessful attempt to intersect the mineralization at depth. Core from 
this hole could not be examined, and the geology intersected by the hole is not 
shown on Figure 18.

The mineralization occurs in foliated felsic tuff of formation H. Disseminated 
pyrite and rare pyrrhotite are ubiquitous; this is characteristic of formation H 
both in the map-area and to the south. The average pyrite content is l to 2 
percent, but pyrite distribution is erratic and in small areas pyrite content locally 
reaches 15 percent. Areas of abundant pyrite at this occurrence were found at the 
south end of the westernmost trench and at the small pit (Figure 18). In spite of 
the locally high pyrite content the felsic metavolcanics generally do not weather 
rusty.

Unmineralized glassy quartz lenses up to 3 inches wide, with a uniform N15E 
trend, occur in the tuff and contain variable amounts of fine- to medium-grained 
chlorite.

The major occurrence of sphalerite and galena is at the south end of the 
second trench from the west. Here massive, irregular veins, up to 2 inches wide, 
of intimately associated sphalerite and galena occur in the tuff. The veins have 
diverse orientations but appear to be confined to a 2-foot wide zone trending 
N70E, parallel to foliation in the tuff. The zone can be traced only a few feet to 
the west before dying out, but it is open to the east where it is covered by till. 
The zone appears to contain 3 to 5 percent sphalerite and l to 2 percent galena, 
but wall-rock adjacent to the zone contains only rare disseminated sphalerite. 
Rare sphalerite was found also in the south part of the westernmost trench where 
it forms thin veinlets.

Six grab samples were collected by the author for analysis from various parts 
of the occurrence, and results determined by the Mineral Research Branch, 
Ontario Division of Mines, are shown in Table 32. Sample 1774 is a specially 
selected sulphide-rich sample, collected to obtain data about minor elements

147



Trout Lakes Area

773 811774 ^l lg sp.gn l IS

LEGEND

Sphalerite-rich zone.

Felsic metavolcanics.

Galena.

Pyrrhotite.

Pyrite.

Sphalerite.

Outcrop boundary. 

Strike and dip of foliation. 

Strike of foliation. 

Chlorite-quartz vein. 

Location of assayed sample 

Claim line, unsurveyed.

Figure 18-Plan of Arrowsmith occurrence Number l (1). Geology by L D. Ayres, 1967,1969.
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Toble 32
ASSAY RESULTS FROM ARROWSMITH OCCURRENCE NO. l (1) 
(FIGURE 18)

Gold Silver - .
^ounces, ounces, C.ad' ^ T A XT . , , ,.Number (———) (———) mium Copper Lead Nickel Zincton ton

Sample 
Description

899 nd. tr. nd. nd. tr. tr. nd. 3" quartz lens.

900 tr. tr. nd. nd. tr. nd. nd. felsic metatuff with 10
to 15 "^ pyrite.

1773 tr. 0.70 nd. tr. Q.94% tr. 2.23% felsic metavolcanic
with S^/o sphalerite and 
l*?o galena; repre 
sentative of 
sphalerite-rich zone.

1774 0.02 3.10 G.11% tr. 4.33% tr. IS.6% felsic metavolcanic
with 25 v/o sphalerite 
and 10% galena; 
specially selected, 
sphalerite-rich sample.

1775 tr. tr. nd. nd. tr.

1776 tr. tr. nd. tr. tr.

nd. nd. felsic metavolcanic 
with 5*^0 pyrite.

tr. 0. 1 6 0̂ felsic metavolcanic 
with 3^o pyrite, 
2% pyrrhotite and 
trace of sphalerite.

Assays determined by Mineral Research Branch, Ontario Division of Mines, from grab samples collected by the author.
tr. s* trace.
nd. s* not detected.

associated with the galena and sphalerite; it contained minor silver and cadmium. 
The silver is probably associated with the galena, and cadmium with the 
sphalerite. Pyrite-rich areas in the felsic metavolcanics (samples 900 and 1775) and 
the quartz lenses contain only traces of economically important elements. A grab 
sample of felsic tuff containing 2 percent pyrite, collected by R. H. Morse, field 
assistant, from about 200 feet south of the Arrowsmith occurrence contained traces 
of gold, silver, and lead.

Although the diamond drill hole did not intersect the mineralized zone found 
in the trenches, sphalerite and minor galena veinlets were found at a core length 
of 367 to 384 feet (diamond drill logs filed for assessment work credit, Table 24). 
This mineralized zone may correspond with the east-trending, Setting Net Creek 
East fault that separates formation H to the south from the South Trout Lake 
metagabbro stock on the north.

About 300 feet northeast of the easternmost trench, the fault valley is only 
60 feet wide and an old trench about 3 feet deep has been dug across the valley. 
No bedrock is exposed in the trench.
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Figure 19-Plan of Gold Hill occurrence Number l (3). Geology by L. D. Ayres, 1967.
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Table 33
ASSAY RESULTS FROM GOLD HILL OCCURRENCE NO. l (3) 
(FIGURE 19)

c i Gold o 1 Sample ounces Sample
Number (———) Silver Arsenic Cobalt Copper Lead Nickel Zinc Description 

ton

1202 0.01 tr. 1.56*^; tr. Q.1% nd. tr. nd. quartz vein with
20 *fo pyrite and 5*^, 
arsenopyrite.

1203 tr. tr. nd. nd. tr. nd. nd. Q.1% sericite-quartz
schist with 10 J0 
pyrite.

1204 tr. tr. nd. tr. tr. nd. tr. tr. sericite-quartz
schist with quartz 
lenses and 25 0̂ 
pyrite.

1205 0.01 tr. nd. nd. nd. tr. tr. t-35% black argillite with
l Jc pyrrhotite and 
2^o sphalerite.

Assays determined by Mineral Research Branch, Ontario Division of Mines, from grab samples collected by the author.
tr. ** trace.
nd. ~ not detected.

The sphalerite-galena occurrence is in the same felsic pyroclastic unit that, l 
mile farther south, contains the gold-silver-lead-zinc-quartz veins once mined by 
Berens River Mines Limited. The occurrence is also near a subvolcanic, grano 
phyric quartz diorite sheet. The environment is thus favourable for mineraliza 
tion and the occurrence warrants further investigation. The deep drill inter 
section should be followed up.

ZINC IN ARGILLITE

Gold Hill Occurrence Number 1 (3)

Sphalerite was found in an old infilled trench of unknown vintage and origin 
on the northwest side of Gold Hill, near the south boundary of the map-area. The 
trench is near the west edge of an outcrop and consists of shallow overburden 
removal; it was partly cleaned out by the author in 1967 (Figure 19).

The occurrence is in the uppermost part of intermediate metavolcanic for 
mation G, about 30 feet below mafic flows of the overlying mafic metavolcanic 
formation. The main mineralization is in a 2-foot wide, subvertical, concordant, 
white-to-blue quartz vein and consists of 5 to 30 percent pyrite, 2 to 10 percent 
arsenopyrite, and rare chalcopyrite in erratically distributed blebs and veinlets. 
This vein can be traced at least 100 feet to the east, but mineralization appears 
to be less abundant than in the trench. Leached, schistose sericitic rock that is 
probably an altered felsic metavolcanic unit occurs on both sides of the vein. It
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contains narrow quartz lenses and 5 to 25 percent medium-grained, subhedral 
pyrite, concentrated in concordant veins ranging in width from l mm to 5 mm. 
Sphalerite was observed only in a 6-foot thick argillite unit south of the quartz 
vein. The argillite contains trace to 3 percent sphalerite, and 3 to 5 percent 
combined pyrrhotite and pyrite, as thin films and veinlets along bedding planes.

Four grab samples were collected by the author from various mineralized 
units in the trench (Figure 19) and analytical results determined by the Mineral 
Research Branch, Ontario Division of Mines, are shown in Table 33.

The zinc content is relatively low and occurs in a thin unit, but the area 
to the west is essentially devoid of outcrop and should be examined for a possible 
increase in width and grade of zinc mineralization. The occurrence is in a 
favourable geological environment, near the top of an intermediate to felsic 
pyroclastic sequence. The sericitic and schistose nature of the felsic unit exposed 
by the trench and the abundant pyrite could reflect fumarolic or hydrothermal 
activity conducive to ore deposition.

LEAD AND ZINC IN GREYWACKE 

Arrowsmith Occurrence Number 2 (2)

In 1969, W. C. Arrowsmith staked 80 claims (223476-223555) covering a large 
area south of the central part of South Trout Lake and adjacent to claims held 
at that time by himself and by North Rock Explorations Limited; the claims 
lapsed in 1970. On former claim 223516, near the east edge of the claim group, a 
sphalerite-galena-pyrite-quartz vein was found in quartz-poor greywacke 3,700 
feet north of the south boundary of the area and 3,200 feet west of the winter 
road. The vein had been uncovered by an old pit of unknown vintage and it is 
not known who did the exploration work. The pit was blasted into the side of a 
15-foot high, steeply-sloping outcrop, and is about 5 feet long, 4 feet high, and 
3 feet wide at the base. The pit was cleaned out in 1969, prior to the author's 
examination, and some blasting was done.

The vein is in a 100-foot wide, north-trending quartz-poor greywacke unit, 
at the base of formation K. Underlying the unit on the southwest are mafic meta- 
volcanics, but 40 feet west of the pit, the greywacke is intruded by a lobe of 
porphyritic biotite granodiorite (phase S-3) of the Setting Net Lake batholith. 
On the east, exposure is poor, but the greywacke appears to be separated from the 
main part of the metasedimentary formation by a 150-foot wide leucocratic 
quartz monzonite sill (phase S-5).

Mineralization occurs in a subvertical, glassy, fine-grained, bluish quartz vein 
that is 2 to 3 feet wide, and has a northerly trend. The vein is subparallel to the 
edge of the outcrop and can be traced for only short distances on either side of the 
pit; it appears to occupy a shear zone and may be lenticular. Mineralization in 
the quartz consists of trace to 5 percent pyrite as disseminations and narrow 
veinlets along fractures, trace to 3 percent galena in narrow veinlets and blebs, 
minor sphalerite in narrow, irregular, discontinuous veinlets and rare dis 
seminated pyrrhotite. Greywacke adjacent to the vein contains up to 20 percent 
disseminated, medium- to coarse-grained pyrite.
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Other quartz veins that have an average width of l foot and generally trend 
between N20W and N20E are common in the greywacke and extend into the 
adjacent granodiorite. They occupy joints and locally form up to 15 percent of 
the greywacke. Two distinct types of veins are present, both of which contain 
trace to 5 percent disseminated pyrite. These are: older, bluish, fine-grained veins 
up to 2 feet wide that resemble the vein at the pit; and younger, white, medium- 
to coarse-grained veins that are generally only a few inches wide. Greywacke 
adjacent to both types of veins weathers rusty and contains disseminated pyrite, 
but no pyrite was observed in granodiorite adjacent to veins.

Five grab samples were collected for assay by the author from the galena- and 
sphalerite-bearing vein at the pit. These samples were found by the Mineral Re 
search Branch, Ontario Division of Mines, to contain 0.01 to 1.00 percent lead, 
0.03 to 0.30 percent zinc, and traces of gold and silver. Three grab samples col 
lected by the author from other nearby veins, both bluish and white, were found 
to contain only traces of gold and silver.

This occurrence appears to be minor but possibly warrants further investiga 
tion because it is at the edge of an outcrop.

SUMMARY

Four of the five known lead-zinc occurrences are in metavolcanics and meta- 
sediments in the lower part of the stratigraphic sequence. Three of these oc 
currences, including the argillite occurrence (which possibly has a tuffaceous 
origin), are in felsic to intermediate pyroclastic rocks. Future prospecting for lead 
and zinc should be concentrated in felsic and intermediate pyroclastic units, 
especially formation H. In only one occurrence, a quartz vein in talcose peridotite 
(Lewis occurrence), is copper associated with zinc.

Cadmium

Minor amounts of cadmium are present in two of the sphalerite occurrences: 
the Lewis occurrence (9) (see section on Copper) where traces of cadmium were 
found in a sample containing 1.46 percent zinc, and the Arrowsmith occurrence 
Number l (1) (see section on Lead and Zinc) where 0.11 percent cadmium was 
present in a sample containing 15.6 percent zinc. The zinc:cadmium ratio in the 
latter occurrence is about 140:1. No cadmium was detected in the three other 
sphalerite occurrences in samples collected by the author and analyzed by the 
Mineral Research Branch, Ontario Division of Mines.

Arsenopyrite Concentrations

Arsenopyrite was found at nine localities in the map-area. At four of these, 
arsenopyrite is associated with gold and at one with zinc mineralization, and these 
occurrences have been previously described; the others, which lack economically
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Table 34
ASSAY RESULTS FROM GOLD HILL OCCURRENCE NO. 2 (4) 
(FIGURE 20)

o , Gold Sample

ton

1210 tr. tr. nd. nd. tr. nd.

1211 0.01 tr. 12. 6^0 tr. Q.1% tr.

Sample 
Zinc Description

nd. quartz vein.

tr. quartz vein with 20 % 
arsenopyrite.

1212 tr. tr. nd. nd. tr. nd. nd. quartz vein.
Assays determined by Mineral Research Branch, Ontario Division of Mines, from grab samples collected by the author
tr. ** trace.
nd. x not detected.

important elements, will be discussed below. Three of the nine occurrences, in 
cluding one auriferous occurrence, are in quartz veins and the remainder consist 
of disseminations or veinlets in rock. The host rock, at five localities, including one 
arsenopyrite-bearing vein is ferruginous chert, and this appears to be the most 
favourable locus for arsenopyrite mineralization. The other four occurrences are 
in metavolcanic rocks, dominantly felsic to intermediate in composition. Arseno 
pyrite occurs throughout the stratigraphic sequence, but seven of the nine occur 
rences are in intermediate metavolcanic formations G and P southeast of the east 
end of South Trout Lake and east of the South Trout Lake road (Figure 11 
Chart A, back pocket).

Gold Hill Occurrence Number 2 (4)

Three quartz veins, one of which contains arsenopyrite, are partly exposed by 
three old trenches (Figure 20) on the east side of Gold Hill, near the south 
boundary of the map-area. The occurrence is probably the northern of two 
trenched occurrences shown by Hurst (1930, Map 38a) on Gold Hill east of the 
diabase dike, in which case the trenches were dug in 1927 or 1928. Hurst does not 
describe the occurrences and it is not known who did the work. Hurst's southern 
occurrence is probably Gold Hill occurrence Number 3 (^-f.) The trenches are 2 
to 3 feet deep and consist of overburden removal; they are partly filled by soil and 
moss but were in part cleaned by the author in 1967.

The occurrence is on the south side of a shallow, east-trending valley near the 
top of Gold Hill and exposure is poor. Intermediate to felsic pyroclastic rocks of 
formation G outcrop immediately south of the trenches, but rocks in the trenches 
are rusty and partly leached, and their primary composition is uncertain. At the 
trenches the main unit appears to be a 15-foot thick chert member bordered on 
each side by altered felsic (or possibly intermediate) metavolcanics. Both units 
are cut by three slightly discordant, white to bluish quartz veins (Figure 20). 
Minor pyrrhotite and pyrite were observed in the leached metavolcanics, but no 
sulphide or other iron-bearing minerals were found in the chert; however, the 
presence of a local magnetic anomaly in the central trench suggests that the chert 
is, at least in part, ferruginous.
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l Quartz vein.

Rusty, leached, felsic metavolcanic.

Rusty metachert.

asp Arsenopyrite.

po Pyrrhotite.

py Pyrite.

MA

1212

SYMBOLS

Outcrop boundary.

Geological boundary assumed except 
in trenches.

Magnetic attraction.

Location of assayed samples.

Figure 20-Plan of Gold Hill occurrence Number 2 (4). Geology by L. D. Ayres, 1967.
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The quartz veins appear to be devoid of mineralization except for one place 
in the central trench where arsenopyrite was found. They range in width from l 
foot to 5 feet and are clean quartz veins without wall rock inclusions. The arseno- 
pyrite-bearing quartz vein is l foot wide and, unlike the other quartz exposures, it 
consists of l- to 2-inch wide quartz lenses, separated by wall rock septa. Quartz 
lenses form 50 to 70 percent of the mineralized zone and contain 10 to 30 percent 
arsenopyrite.

Three grab samples of quartz were collected by the author (Figure 20) and 
assay results determined by the Mineral Research Branch, Ontario Division of 
Mines, are given in Table 34. Only traces of gold and silver are present, but minor 
copper was detected in the arsenopyrite-rich vein.

Miscellaneous Occurrences

Arsenopyrite was also found in one felsic metavolcanic and two chert outcrops 
that are briefly described below. 1) Disseminated arsenopyrite, in amounts up to 
3 percent, was found in felsic tuff of formation G; on former claim KRL51999, 400 
feet east of the South Trout Lake road and 4,500 feet southeast of South Trout 
Lake. This claim was held by North Rock Explorations Limited from 1963 to 
1969, and the occurrence is now covered by a claim staked by W. C. Arrowsmith 
in 1971.* A grab sample collected by R. H. Morse, field assistant, contained traces 
of gold, silver, copper, lead, and nickel. The occurrence is about 100 feet strati- 
graphically below the north end of a ferruginous chert unit known as the "21 
Vein" (see North Rock, 21 Vein occurrence, Property 12, Map 2270, back pocket).

2) A tiny, rusty-weathering, leached outcrop was found on the west side of Gold 
Hill, 400 feet west of the diabase dike. No mineralization was observed in the 
outcrop but a grab sample collected by the author was found by the Mineral 
Research Branch, Ontario Division of Mines, to contain arsenic and the presence 
of arsenopyrite is thus suspected. Traces of gold, silver, copper, and lead were 
also present. The outcrop is highly altered but may be ferruginous chert, possibly 
sulphide facies. It is along strike from the chert unit at Gold Hill occurrence 
Number 2 (q.v.), where arsenopyrite was also found.

3) A pyrrhotite-arsenopyrite-bearing quartz unit, at least 10 feet wide, occurs in 
porphyritic biotite granodiorite (phase S-3) at the south boundary of the map-area 
5,000 feet west of the winter road. The unit is poorly exposed; it may be a quartz 
vein but the presence of internal layering and the thickness of the unit suggest 
that it is an inclusion of sulphide facies ferruginous chert. Chert included in the 
granitic batholiths elsewhere in the area closely resembles glassy quartz veins. The 
unit appears to trend N25E but has a subvertical layering that trends N80W. 
About 85 percent of the zone is glassy blue quartz containing l to 5 percent 
disseminated pyrrhotite and rare arsenopyrite. Within this are more sulphide-rich 
layers up to l inch thick, that contain as much as 30 percent pyrrhotite and minor 
arsenopyrite. A grab sample collected by the author from the sulphide-rich part of 
the zone was found by the Mineral Research Branch, Ontario Division of Mines, 
to contain traces of gold, silver, copper, and nickel.

iClaim cancelled in 1972. 
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Pyrite and Pyrrhotite Concentrations

Concentrations of pyrite and/or pyrrhotite without associated precious metals, 
base-metal sulphides, or arsenopyrite were found at 36 localities (Figure 11, 
Chart A, back pocket) in diverse rock types (Table 44). These showings will be 
briefly described because they represent concentrations of sulphur, a critical 
element in formation of ore deposits, and because they may be recorded on future 
geophysical surveys, either ground or airborne, and knowledge of these occur 
rences may facilitate interpretation of such surveys. The distribution of these 
occurrences will be considered in a later section.

PYRITE AND PYRRHOTITE IN MAFIC METAVOLCANICS

Concentrations of pyrite and pyrrhotite were found at 5 localities in mafic 
metavolcanics, shown in Table 35.

PYRITE AND PYRRHOTITE IN INTERMEDIATE METAVOLCANICS 

Thomson South Occurrence (19)

In 1966, E. J. Thomson dug a l- to 2-foot deep trench, that in places is 
blasted into the outcrop, across a thin sequence of mineralized, intermediate tuf 
faceous rocks between mafic flows (Figure 21, Photo 27). The sequence is intruded 
by several thin, metamorphosed porphyritic quartz monzonite sills (feldspar 
porphyry) and is about 2,500 feet north of South Trout Lake and 1.7 miles east 
of the winter road to North Trout Lake. A trail leads to the trench from the 
tourist lodge on South Trout Lake. Claims staked by Thomson in 1966 to cover 
the occurrence were not recorded.

The southern part of the trench crosses the northeast contact of the northeast 
metagabbro sill, and chlorite schist exposed here appears to be a sheared marginal 
phase of the sill (Figure 21). The schist contains up to 5 percent pyrrhotite as thin 
films along schistosity. Quartz monzonite sills appear to be concentrated in this 
marginal zone and their intrusion may have been facilitated by shearing. The 
quartz monzonite contains rare pyrite but is essentially unmineralized.

The main mineralization occurs in thin-bedded intermediate tuff and consists 
of trace to 10 percent pyrrhotite and trace to 5 percent pyrite, as disseminations 
and thin concordant-to-discordant films and veinlets. Rare chalcopyrite forms 
thin films along discordant fractures. Within the tuff are 5 concordant lenses or 
layers, up to 18 inches thick and at least 10 feet long, of a peculiar quartz-calcite 
pyrrhotite-garnet-epidote rock.1 On Figure 21 the lenses are shown only in the 
trench because they cannot be traced with certainty across the rusty weathered 
outcrop. The origin of the lenses is uncertain. They resemble metamorphosed

i Minerals listed in order of increasing abundance.
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ĝ

41^
CL,

Q 
Z
^
a
h "-j
g PL*

IA
m
0

!Z.s

to

1TO

rt

b-s silJ5 rt .s ^j
l 6 P
l-SciS^

03x

<

0)

1•o
0)
N

1
C
g

g'rt
d M1al

^•^
'O 9i 

^^

•S

Ĥ
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Muskeg
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LEGEND

Quartz-calcite-pyrrhotite-garnet-epidote. 
lenses (ferruginous chert?).

Feldspar porphyry.

Metagabbro.

Chlorite schist (sheared metagabbro).

Mafic metavolcanic flow.

Intermediate tnetatuff (bedded).

Intermediate metatuff (massive).

Chalcopyrite.

Pyrrhotite.

Pyrite.

SYMBOLS 

Outcrop boundary.

Geological boundary. 

Location of assayed samples.

Figure 21-Plan of Thomson, South occurrence (19). Geology by L D. Ayres, 1967.
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ODM8846

Photo 27-Trench at Thomson South occurrence, looking north. Man is standing on thin felsite sill near 
centre of trench (cf. Figure 21).

fumarolic alteration zones found near Setting Net Lake (Ayres 1971), but because 
they have sharp rather than gradational contacts with adjacent rocks this possi 
bility is unlikely. Alternatively they may be an unusual type of ferruginous 
chemical sedimentary rock with the present mineralogy the result of metamor 
phism. The lenses contain about 5 percent pyrrhotite except for the second lens 
from the north which has about 50 percent pyrrhotite. Six grab samples were 
collected by the author from various parts of the occurrence (Figure 21) but were 
found by the Mineral Research Branch, Ontario Division of Mines, to contain 
only traces of gold, silver, copper, and nickel (except for sample 1005 that had 
0.01 ounce of gold per ton).

Gold Hill Occurrence Number 4 (6)

Near the south boundary of the area, a 10-foot long and 2.5-foot deep trench 
of unknown vintage and origin was dug in rubbly outcrop at the south end of 
Gold Hill. It exposes a 12-inch wide, pyritiferous, subvertical quartz vein trending 
N50W in slaty intermediate tuff. The vein contains 5 to 10 percent pyrite; minor 
pyrite also occurs in the wall-rocks. A grab sample collected from the vein by the 
author was found by the Mineral Research Branch, Ontario Division of Mines, 
to contain traces of gold, silver, and copper.

PYRITE AND PYRRHOTITE IN GREYWACKE

Concentrations of pyrrhotite were found at only one location in greywacke 
(Table 36).
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PYRITE AND PYRRHOTITE IN ARGILLITE AND SLATE 

Graves, Macdonald, and Sternberg Occurrence (7)

A pyritiferous slate septum and three rusty quartz veins in metagabbro of the 
South Trout Lake stock have been opened by three old trenches of uncertain 
vintage (Figure 22). The trenches are largely infilled but were partly cleaned by 
the author in 1968. The occurrence is 1,300 feet north of the south boundary of 
the map-area and 400 feet west of the winter road and is on former claim 
KRL60749 held by W. C. Arrowsmith from 1967 to 1970. The trenching may 
have been done in 1937 by K. C. Murray who was in charge of an assessment work 
program on a group of 18 claims (Pa3471-Pa3488) known as the Graves, Macdon 
ald, and Sternberg group (Bateman 1939, p.92). This group covered the occurrence 
and according to old claim maps, 12 claims were still in good standing in 1945. 
Other claims have periodically covered the occurrence but records are frag 
mentary.

Poorly exposed pyritiferous slate and minor ferruginous chert form a 5- to 
15-foot wide septum in metagabbro at the west edge of the outcrop (Figure 22). 
The slate has been partly exposed by a l- to 3-foot deep trench through the 
overburden and the trench generally follows the trend of the septum. Pyrite forms 
thin concordant lenses and veinlets in the slate and ranges in abundance from 
trace to 5 percent; in part the pyrite is associated with narrow concordant quartz 
lenses that form up to 20 percent of the slate. A grab sample collected by the 
author from the slate was found by the Mineral Research Branch, Ontario 
Division of Mines, to contain 0. l percent copper and traces of gold, silver, cobalt, 
and nickel.

About 150 feet east of the slate septum, three rusty-weathering quartz vein 
zones occur in shear zones in metagabbro or along the contact between meta 
gabbro and serpentinized peridotite (Figure 22). The vein zones trend N10W and 
dip 65 0 E, and are exposed on a south-sloping outcrop surface; the trend shown 
on Figure 25 is thus not the strike of the veins. The vein zones are l to 3 feet 
wide and consist of up to 40 percent, 0.25- to 3-inch wide, saccharoidal quartz 
veins and lenses in sheared metagabbro. Quartz lenses are most abundant in the 
southeastern-most vein zone. No sulphide minerals were observed. The two eastern 
vein zones have been opened by shallow trenches that comprised over-burden 
removal and minor blasting.

Three grab samples collected by the author from the quartz lenses contained 
traces of gold, silver, and copper when analyzed by the Mineral Research Branch, 
Ontario Division of Mines. A split of sample 1415 (Figure 22) was analyzed for 
five elements by Barringer Research Limited with the following results: 106 ppm 
copper, 48 ppm zinc, 8 ppm lead, 37 ppm nickel, and 13 ppm cobalt.

Henderson Occurrence(S)

Concentrations of pyrite and pyrrhotite in argillite and ferruginous chert have 
been opened by several old pits and trenches (Figure 23) 300 feet east of the 
South Trout Lake road and 600 feet north of the south boundary of the area.
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LEGEND

v^ff.^l Metagabbro.

——-El Ferruginous metachert.

Bm S/ate.

po Pyrrhotite.

py

SYMBOLS

Outcrop boundary. 

\ Geological boundary, observed. 

\ Geological boundary, assumed. 

\ Fault.

Dump. 

l Location of assayed sample.

Figure 23-Plcm of Henderson occurrence (8). Geology by L. D. Ayres, 1968.
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Table 37 | ASSAY RESULTS FROM j. HENDERSON OCCURRENCE (8) (FIGURE 23)
Sample 
Number

892

894

895

896

Gold

tr.

tr.

tr.

tr.

Silver

tr.

tr.

tr.

tr.

Cobalt

nd.

nd.

tr.

nd.

Copper

tr.

tr.

tr.

tr.

Lead

tr.

tr.

tr.

tr.

Nickel

tr.

tr.

tr.

tr.

Zinc

nd.

nd.

tr.

tr.

Sample 
Description

slate with 10 *70 
pyrrhotite lenses along 
cleavages

slate with \S 0̂ 
pyrrhotite lenses along 
cleavages
ferruginous metachert 
with 25 vfo pyrite

ferruginous metachert 
with 40-50 *y0 pyrite.

Assays determined by Mineral Research Branch, Ontario Division of Mines, from grab samples collected by the author
tr. = trace.
nd. = not detected.

According to local inhabitants the work was done in 1947 by J. Henderson, who 
held a 3- or 4-claim group east of the mine road. From 1962 to 1970 the occur 
rence was on claim KRL51199, held by A. J. Lewis, but no work was done during 
that time. In 1971 the occurrence was restaked by W. C. Arrowsmith.1

Most of the trenches are only l to 2 feet deep in overburden and do not expose 
bedrock. Three pits, however, have been blasted into the bedrock; these are now 
largely filled with water but range in depth from 5 to 14 feet.

The occurrence consists of a ferruginous chert and slate sequence intruded on 
the northeast by metagabbro that may be part of the South Trout Lake stock. 
Two of the pits were sunk on the metagabbro but only rare disseminated pyrite 
and pyrrhotite were observed in the dump material or in the upper parts of the 
pits. The eastern pit exposes a schistose shear zone in the metagabbro.

The other pit was sunk on a poorly exposed unit of interbedded slaty 
argillite and siltstone that is adjacent to the metagabbro and appears to be 10 to 
30 feet thick. The argillite contains 5 to 25 percent pyrrhotite as concordant lenses 
and veinlets up to 5 mm wide, and locally as irregular blebs and interconnected 
veinlets. Fresh samples could not be obtained from this unit because of rusty 
weathering, leaching, and the rubbly nature of the northern outcrops.

The large ferruginous chert outcrop (Figure 23) is composed of chert, mag 
netite, and iron silicate layers; no sulphide minerals were observed. In the 
northern outcrop, however, fine- to medium-grained pyrite forms up to 40 percent 
of the chert as irregular, commonly interconnected veinlets, subparallel to bed 
ding. The pyritiferous chert exposure is only about 3 feet wide and the pyrite 
zone may be relatively narrow.

Four grab samples were collected for assay by the author (Figure 23); assay 
results determined by the Mineral Research Branch, Ontario Division of Mines, 
are shown in Table 37. Only traces of economically important elements were 
found, but most of the samples were partly leached.

l Claims cancelled in 1972. 
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Trout Lakes Area

Miscellaneous Occurrences

Table 38 presents other occurrences of pyrite and pyrrhotite in argillaceous 
rocks in the Trout Lakes area.

PYRITE AND PYRRHOTITE IN FERRUGINOUS CHERT

Twelve occurrences of ferruginous chert containing variable amounts of 
pyrite, pyrrhotite, arsenopyrite, and rare base-metal sulphides were found in the 
map-area (Table 44). Some of these appear to be dominantly sulphide facies 
ferruginous chert, but in others, for example the North Rock [1968] occurrence 
(see secton on Gold), sulphide and oxide facies are intimately interlayered. Many 
of the units are poorly exposed and partly leached, and except where trenched or 
drilled, their precise composition is uncertain.

Ferruginous chert units that appear to be, at least in part, in the sulphide 
facies range in thickness from a few feet to 100 feet, but sulphide facies zones in 
these units are seldom more than 10 feet thick. They are associated with the fol 
lowing rock types:

Rock Type Number of Occurrences

mafic metavolcanics 3
intermediate metavolcanics 5
felsic metavolcanics l
greywacke l
slate and argillite l

The correlation between sulphide facies ferruginous chert and intermediate meta 
volcanics is more pronounced when it is realized that intermediate metavolcanics 
form only 14 percent of the metavolcanic sequence, compared to 82 percent for 
mafic metavolcanics and 4 percent for felsic metavolcanics. Although most of the 
chert units are in metavolcanic sequences, many of them are also associated with 
thin slate or argillite members that may be, in part, tuffaceous.

Stratigraphically, ferruginous chert containing sulphide facies zones has the 
following distribution:

intermediate metavolcanic formation P 2 units
mafic metavolcanic formation M l unit
unsubdivided mafic metavolcanic formations J and M 2 units
metasedimentary formation K l unit
intermediate metavolcanic formation G 4 units
metasedimentary formation F l unit

Areally, there is a wide distribution, but seven of the ferruginous chert units with 
a sulphide facies component are southeast of South Trout Lake and east of the 
South Trout Lake road.

Five of the occurrences, including one inclusion in the Setting Net Lake 
batholith (which is not included in the above tabulations), have been previously 
described (see section on Gold (2 occurrences) and Arsenopyrite (3 occurrences)).
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South Trout Lake Occurrence Number 1 (16)

Ferruginous chert in intermediate metavolcanic formation P on the north 
shore of South Trout Lake, 1,300 feet from the east end of the lake has been 
explored by a 20-foot long trench and a diamond drill hole. The occurrence has 
been covered intermittently by claims since 1927 but no record of the work is 
available. The northeasterly-trending trench, largely filled with soil and moss, 
was partly cleaned by the author in 1968. The trench is 15 feet north of the shore 
and was dug to a depth of l to 2 feet to remove overburden from the bedrock. 
The diamond drill hole is 250 feet southeast of the trench and was collared 45 
feet north of the shore; it trends S50W with an inclination of 50 0 , but its length 
is unknown.

The object of this exploration is a poorly exposed iron formation unit, 20 to 
30 feet thick, that is within a quartz-poor greywacke and intermediate tuff 
sequence. The iron formation contains magnetite layers, chert layers, and pyrrho 
tite plus pyrite layers. Two grab samples containing 5 to 10 percent pyrrhotite 
and pyrite were collected by the author and gave upon analysis by the Mineral 
Research Branch, Ontario Division of Mines, traces of gold, silver, copper, and 
nickel.

North Rock, '21 Vein' Occurrence (12)

A rusty-weathering ferruginous chert unit 4,500 feet southeast of South Trout 
Lake and 600 feet east of the South Trout Lake road has been the object of some 
exploration activity. The chert unit is up to 20 feet thick and at least 700 feet 
long (Figure 24). At one time most of the chert unit, especially at the northwest 
end, had been stripped of overburden, but the date of this work is unknown; 
in 1967 the outcrop was largely covered by new moss and shrubs although some 
signs of the original work could still be seen. Two trenches and three pits that 
are now filled with water were found in the muskeg northeast of the chert 
(Figure 24). These workings are several feet deep and their purpose is not known 
unless they are related to unrecorded diamond drilling. However, no other evi 
dence of drilling was found.

The chert has been intermittently covered by claims since the early days of 
exploration in the Favourable Lake area but records are fragmentary. It is not 
known who carried out the exploration work. Berens River Mines Limited per 
sonnel knew about the chert and referred to it as the '21 Vein' (geological map in 
file 53 C/NW, Resident Geologist's Office, Ontario Ministry of Natural Resources, 
Red Lake). From 1963 to 1969, the occurrence was covered by claims KRL51999 
and KRL52000, held by North Rock Explorations Limited, and in 1965 this 
company carried out a ground magnetic and electromagnetic survey (Table 24) 
that covered the occurrence. The survey was made along north-south lines that 
crossed the chert at a 45 0 angle, but a magnetic anomaly with a relief of 5,500 
gammas was found over the chert. The magnetic survey suggests that other 
ferruginous chert units are present southeast of the occurrence, in an area of no 
outcrop. In 1971 the occurrence was staked by W. C. Arrowsmith. 1

iClaims cancelled in 1972
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SYMBOLS 

Outcrop boundary.

~4!^ Strike and dip of bedding.

2y Lineation.

^^~\ Geological boundary, observed.

^---""' j Geological boundary, assumed.

x''"'j Boundary of muskeg.

J"~ M, Muskeg.

1679 | Location of assayed sample. 

	 Claim line, unsurveyed.

LEGEND

Ferruginous metachert.

Felsic metatuff.

Mafic lapilli metatuff. 

po Pyrrhotite. 

py Pyrite. 

sp Sphalerite.

50
l

Feet
100

l
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l
200
_l

20 60
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Figure 24-Plan of North Rock, 21 Vein occurrence (12). Geology by L D. Ayres, 1967. 
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ASSAY RESULTS FROM NORTH ROCK 21 VEIN OCCURRENCE (12)
Table 39 | (FIGURE 24)^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^

o i Silver 0 , Sample ounceg Sample
Number Gold (————) Copper Lead Nickel Zinc Description 

ton

1678 tr. tr. tr. tr. nd. tr. ferruginous chert with
trace of sphalerite.

1679 tr. tr. tr. tr. nd. tr. rusty ferruginous chert
with quartz lenses.

1680 tr. tr. tr. tr. tr. tr. rusty quartz.

1681 tr. tr. tr. tr. nd. tr. rusty quartz.

1682 tr. tr. tr. tr. tr. nd. ferruginous chert with
rusty quartz lenses.

1683 tr, tr. nd. tr. nd. nd. ferruginous chert with
rusty quartz lenses.

1684 tr. 0.16 nd. tr. tr. tr. rusty ferruginous chert
with 2% pyrrhotite.

1685 tr. tr. tr. tr. nd. tr. quartz lenses in
ferruginous chert with 
trace of sphalerite.

Assays determined by Mineral Research Branch, Ontario Division of Mines, from grab samples collected by the author.
tr. = trace.
nd. = not detected.

The ferruginous chert is underlain and overlain by well-bedded felsic tuff of 
the felsic member of intermediate metavolcanic formation G. The chert has a 
relatively smooth outcrop surface and this, in conjunction with the rusty weather 
ing, makes sampling and examination difficult. The ferruginous chert appears 
to be mainly in the oxide facies, with magnetite layers up to 5 mm thick, inter- 
layered with white to grey chert; total magnetite content is probably less than 10 
percent. Thin pyrrhotite and pyrite layers were observed locally (Figure 24), but 
their extent could not be determined. Rare sphalerite was also found. The chert is 
fine-grained and granular and contains 5 to 10 percent, rusty-weathering, con 
cordant, glassy quartz lenses up to 2 inches wide that appear to be secondary.

Assay results, determined by the Mineral Research Branch, Ontario Division 
of Mines, from eight, partly leached grab samples collected by the author from 
the surface of the chert (Figure 24) are given in Table 39. Only traces of 
economically important elements were found.

Miscellaneous Occurrences

Five miscellaneous occurrences of pyrite and pyrrhotite in ferruginous chert 
are tabulated in Table 40.
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J Ĝ,

-d
2 3 ^3 w

rC O +-1 3 J2y a 'S o ^cd *i-( t? a) w

^ C 2 ^3 *-*
"-"2 o *j .8

*S if In rSi^ i,^ o5 i-*
"S gJj.Iz2

S*" "3 o o ^ S 
,o g 2 S "S 8

172



ta

1
(2

fc-88 
lof
l*j

*M 

^

3

S 3~
g s| N ^-d
0) 
N

cd Trt.
o! C.s Ss H

TJ 4)

91-
N g .S
E-0 .*3
cd |^g 53

.2
cd
N 

W
gfc

.S u.22
5! S g-a s

3^
CO^i

^i1
-4-Jto 
0

W

ao '-C
cd

J

-2 2 tl o

8* 8i| s i^w-ySug-,,, 0" S 
.S .S H 3 l ̂  s ^- S
^P-tdSStf^S fewlli^Slsj. |i^S^ScScdo+3*^ Wed

^

'S '53 rQ
.TJ . cd re* d i3 as

"o rt *3 -
Ml-1 tXO t4"" 9) "" S rrt•sg; *a3
g 8-3 J 8-3
cd J--^ g w'O
H SI H^g

*.

^ ^
O "5vo rf)z z.
N

1 S 
^ Og e
S w

li
,

^ P O•w S -n
G w '*3

V3T3 .20 
vo W *O 4s
&5-H a) ^ Ho g .-S 4? k^ 'i o c a
2 g-S 'C'g
o.| ^ ^ "SP "5 a "o c

"S * S 
•JjJAlf! w1 9S^IB-S -as i
^^15 ^|3 -L 
pq-Slfi IJfgl" ' cd C > o W?5543o

J3

03 cd -2 S18 "811

^ ^||

•2 15 "^•S O C cd 5
g .Q cd 4) -9

O

rt

•2^^
li?
S3*

• rt 13a*l3 -j -j i j.-i .ti -Si t?in i
2 e S xi-i .S -n ja 

•d
S
k!

I 1
rt u

a
6
a)

•S
2
t*

g

Iw .S
-^ 5S•c sK! **H
^ c

JsO .0
O^ m
o -g:
V S
10 0

Sulphide 
facies fer 

ruginous chert ;arch Branch, Ontari

^3 2, g-g g (2jlss -gS 10- "s "s 1
S life, sl?sl -^•s 1* g i
•S 1 S 2 ^jg ,c! J; ^a g
W ol



Trout Lakes Area

PYRITE AND PYRRHOTITE IN METAGABBRO

Pyrite and pyrrhotite occurrences at two localities in metagabbro are sum 
marized in Table 41.

PYRITE AND PYRRHOTITE IN METAMORPHOSED 
QUARTZ MONZONITE

North Trout Lake Occurrence (14)

A 5-foot square pit, 400 feet south of the southeast corner of North Trout 
Lake, exposes a weakly mineralized, metamorphosed, porphyritic quartz monzo 
nite dike intruded into metagabbro of the South Trout Lake sill. The pit is just 
north of a large outcrop and was sunk to a depth of 4 feet through overburden 
and outcrop. The dike is locally sheared and silicified and contains minor dis 
seminated pyrite. Two grab samples for assay were collected by the author from 
the dike and one sample from the metagabbro country rock. The samples were 
found by the Mineral Research Branch, Ontario Division of Mines, to contain 
traces of gold and silver.

South Trout Lake Occurrence Number 2 (17)

A trench (Figure 25) of unknown vintage, but probably at least pre-1950 
judging from the amount of infilling and moss cover, was found 1,500 feet north 
east of South Trout Lake, on the north side of the trail to the lake south of 
Sucker Lake. The trench is up to 2 feet deep with the northern 10 feet having 
been blasted.

The trench exposes an 18-foot wide, partly leached, microporphyritic felsite sill 
that contains up to 20 percent disseminations and veinlets of pyrite and pyrrho 
tite. The felsite is largely recrystallized as a result of metamorphism, but contains 
relict plagioclase and quartz phenocrysts. It is compositionally a granodiorite 
and is probably part of the metamorphosed porphyritic quartz monzonite suite 
(q.v.), although it is less potassic than other sills of this suite. Minor disseminated 
pyrrhotite occurs in the adjacent felsic to mafic metavolcanic units. Four grab 
samples were collected for assay by the author from the felsite unit (Figure 25) 
and were found by the Mineral Research Branch, Ontario Division of Mines, to 
contain only traces of gold, silver, copper, and nickel.

PYRITE AND PYRRHOTITE IN THE NORTH TROUT LAKE BATHOLITH

Two shear zones in granitic rocks of the North Trout Lake batholith contain 
minor amounts of pyrite (Table 42). Four inclusions in the batholith also contain 
concentrations of pyrite and pyrrhotite. One of these, a sulphide-facies ferruginous 
chert, was previously described; the others are described in Table 42.
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Trout Lakes Area
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Figure 25-Plan of South Trout Lake occurrence Number 2 (17). Geology by L. D. Ayres, 1968. 
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Trout Lakes Area

PYRITE IN THE SETTING NET LAKE BATHOLITH

Porphyritic Hornblende-biotite Trondhjemite (S-1)

Minor pyrite was found in shear zones at two places in porphyritic hornblende- 
biotite trondhjemite (phase S-1) of the Setting Net Lake batholith: 1) In several 
shear zones on the north shore of the large island in the west part of South Trout 
Lake. The shear zones are up to 2 inches wide and contain quartz veinlets 
and minor pyrite. 2) In the apophysis adjacent to the east-trending fault on the 
south shore of South Trout Lake 6,500 feet from the east end of the lake. The 
trondhjemite contains up to 2 percent pyrite and rare chalcopyrite. No assay 
samples were collected from these localities.

Porphyritic Biotite Granodiorite (S-3)

As mentioned in the section on the Setting Net Lake batholith, minor shear 
zones in the porphyritic biotite granodiorite stock (phase S-3) commonly contain 
quartz veins and (or) pyrite. Assay samples were collected from five shear zones 
(Figure 11, Chart A, back pocket) and are described in Table 43. Other shear 
zones also contain quartz and pyrite but these pyrite occurrences are not marked 
on the geological map or on Figure 11, although many shear zones are located 
on the geological map by a schistosity symbol.

PYRITE AND PYRRHOTITE IN DIABASE

The main diabase dike and its subsidiary dikes contain variable amounts of 
pyrite and pyrrhotite with pyrrhotite generally more abundant than pyrite; 
maximum observed pyrrhotite content was l percent. Areas of pyrrhotite con 
centration were not sampled and are not shown on the geological map. The nar 
row dike on the north shore of Rathouse Bay, l mile east of the narrows, has thin 
films of pyrite along fractures.

Metagabbro adjacent to the west side of the diabase dike on Gold Hill near 
the south boundary of the map-area is highly epidotized and contains l to 2 
percent pyrrhotite as thin, irregular veinlets. The alteration and mineralization 
are probably a contact effect of the diabase (q.v.). A grab sample collected by the 
author was found by the Mineral Research Branch, Ontario Division of Mines, 
to contain traces of gold, silver, and nickel.

Rusty-Weathering Zones

Various rock types in the metavolcanic-metasedimentary sequence locally 
weather rusty as a result of contained sulphide minerals. In previous sections 
all occurrences in which sulphide minerals were identified have been described.
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Trout Lakes Area

At eleven occurrences, however, no sulphide minerals were seen in rusty weathered 
outcrops because of leaching or smooth outcrop surfaces. These showings are 
shown by an 'S' symbol on the geological map but are not described herein. Some 
of these occurrences are associated with rusty-weathering quartz veins. Grab 
samples collected by the author and his assistants from several of these occur 
rences contained only traces of economically important elements.

Distribution of Sulphide and Sulpharsenide 
Occurrences

Known sulphide and sulpharsenide occurrences are plotted on Figure 11 
(Chart A, back pocket). There is a wide distribution of occurrences, but they are 
concentrated in two areas: (1) southeast of South Trout Lake, especially east of 
the South Trout Lake road, and (2) in a small area northeast of the lake. There is 
a marked paucity of occurrences in the western part of the metavolcanic-meta- 
sedimentary sequence.

Stratigraphically, occurrences are concentrated in, or immediately adjacent to, 
the South Trout Lake metagabbro sill and in intermediate metavolcanic for 
mations G and P. Many of the occurrences in formation P, however, are associated 
with the South Trout Lake sill that was intruded near the base of the formation. 
Mineralization spatially related to the sill was probably derived from intrusion of 
the sill.

Most of the occurrences in mafic metavolcanics northeast of South Trout Lake 
are actually in thin interflow tuffaceous units, generally of intermediate compo 
sition, or in metamorphosed porphyritic quartz monzonite sills and dikes. Even 
where mineralization is in interflow tuffaceous units, quartz monzonite sills are 
present and appear to have had some control on localization of sulphide 
mineralization; they may be the source of some of the mineralization. The con 
centration of occurrences northeast of South Trout Lake (Figure 11, Chart A, 
back pocket) is generally coincident with the distribution of quartz monzonite 
sills (q-v.).

There is no apparent correlation between mineralization and known major 
faults or folds (Figure 11). Many sulphide and sulpharsenide occurrences that are 
associated with quartz veins do occupy shear zones but these are relatively minor 
faults. Of mineralized zones that are not associated with quartz veins, only a few 
have an obvious relationship to shear zones, and these are dominantly in the 
granitic batholiths.

The correlation between sulphide and sulpharsenide occurrences and host 
rock lithology is summarized in Table 44. Occurrences are present in all major 
rock types, but when the relative abundances of rock types are considered, oc 
currences are seen to be preferentially concentrated in chert, argillite, slate, and 
felsic and intermediate metavolcanics. This concentration is most marked in 
argillite, slate, and chert, which together form less than l percent of the meta- 
volcanic-metasedimentary sequence. Felsic metavolcanics form 3 percent of the 
sequence and intermediate metavolcanics form 11 percent, compared to 67 percent 
for mafic metavolcanics.
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Trout Lakes Area

The sulphide and sulpharsenide occurrences have been divided into two 
groups (Table 44): 1) those that contain trace amounts of economically important 
elements (gold, silver, copper, lead, and zinc) form 36 percent of the total known 
occurrences, and 2) barren occurrences that lack economically important elements 
and form 64 percent of the total. Chert, argillite and slate contain 35 percent of 
all known mineralized occurrences, and 33 percent of those occurrences with 
greater than trace amounts of economically important elements. Felsic and inter 
mediate metavolcanics, on the other hand, contain 24 percent of the occurrences 
with economically important elements, although they have only 14 percent of 
the total known sulphide and sulpharsenide occurrences. The economically im 
portant elements thus appear to be preferentially concentrated in felsic and inter 
mediate metavolcanics. These rock types therefore appear to be a more favourable 
prospecting ground than chert, argillite and slate, in spite of the fact that these 
latter rock types contain a higher proportion of the total known mineralized 
occurrences. As discussed previously (see section on Pyrite and Pyrrhotite in 
Chert), many of the mineralized argillite, slate, and chert units are thin members 
in felsic and intermediate metavolcanic sequences, and they will thus be en 
countered during prospecting of the favourable metavolcanic units.

The widespread occurrence of mineralization in ferruginous chert and as 
sociated argillite and slate units, the restriction of this mineralization to definite 
stratigraphic units, and the local presence of metamorphosed alteration zones 
suggest that mineralization in these units is largely syngenetic and related to 
depositional processes. Mineralization is thus pre-metamorphic, and the generally 
concordant habit of sulphide veinlets along foliation and cleavage planes in 
many occurrences in slate probably results from metamorphism.

The origin of mineralization in felsic and intermediate metavolvanics is 
uncertain, but several features, such as the absence of obvious structural controls 
in many occurrences, and the concentration of mineralization in intermediate 
metavolcanic formation G southeast of South Trout Lake and in felsic meta 
volcanic formation H near the south boundary of the area (Ayres 1970) suggest 
that much of the mineralization may be related to volcanic processes. Subvolcanic 
felsic intrusions such as the granophyric quartz diorite sheet at the south boun 
dary of the area may be an important influence of localization on volcanogenic 
mineralization.

All sulphide occurrences in metagranitic rocks are in metamorphosed, porphy 
ritic quartz monzonite sills and dikes. The proportion given in Table 44 is low 
because, as previously mentioned, these intrusions are closely associated with 
mineralized zones in interflow tuff, and such occurrences have been tabulated only 
under the appropriate metavolcanic unit.

All known mineralized zones in greywacke are either immediately adjacent to 
the Setting Net Lake batholith or in inclusions in both batholiths. Mineralization 
in the greywacke thus appears to be a contact metasomatic effect of granite em 
placement. Mineralization in granitic rocks of the batholiths, except for molyb 
denite to be considered later, is generally in shear zones and lacks economically 
important elements. Some pyrrhotite mineralization, however, appears to be 
associated with the porphyritic biotite trondhjemite stock (phase N-16) northeast 
of South Trout Lake.

Other aspects of the distribution of mineralized zones were discussed in 
previous sections dealing with specific elements and relevant conclusions are
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summarized below: 1) Gold is generally associated with arsenopyrite which is 
most abundant in intermediate metavolcanic formations G and P southeast of 
South Trout Lake; 2) copper appears to be preferentially associated with meta- 
gabbro, especially the South Trout Lake sill; 3) lead and zinc are generally 
associated with felsic and intermediate pyroclastic rocks.

Nickel

No concentrations of nickel sulphides were found in the Trout Lakes area. 
The nickel content of ultramafic rocks ranges from 0.13 to 0.28 percent, but most 
of this nickel is in silicate phases; nickel contained in sulphide minerals ranges 
from 0.002 to 0.11 percent (Table 13). Sulphur content is low and sulphide 
minerals, principally pyrrhotite, were only locally observed in the ultramafic 
rocks.

Iron

The only concentrations of iron in the map-area are in iron formation and 
ferruginous chert units (see section on General Geology). These are most abun 
dant in intermediate metavolcanic formation P along the northeast shore of, and 
southeast of South Trout Lake. Ferruginous chert units are also common in inter 
mediate metavolcanic formation G southeast of South Trout Lake but these units 
have a low iron content.

Most iron formation units are less than 20 feet thick and were metamorphosed 
under greenschist facies conditions; magnetite is thus relatively fine-grained. The 
thickest known unit is at the North Rock [1968] occurrence (13) (Figure 13) and 
is only 150 feet thick; it appears to have been tectonically thickened. This unit 
contains about 30 percent argillite and tuff interbeds and is a combination of 
oxide, sulphide, and silicate facies. A composite sample of oxide facies iron for 
mation collected by the author from dumped drill core at this occurrence con 
tained 23.0 percent iron (analysis by Mineral Research Branch, Ontario Division 
of Mines). A magnetite-rich sample of the drill core contained 29.7 percent 
iron (Raudsepp 1971). The average iron content of the unit is probably less than 
23 percent with much of the iron in iron silicates or sulphides.

The highest aeromagnetic anomaly in the area, with a relief of 3,000 gammas, 
occurs over South Trout Lake, and the greatest concentration of iron formation 
in the area probably underlies the lake, in intermediate metavolcanic formation P. 
South Trout Lake is, in places, more than 100 feet deep.

Molybdenum

Molybdenite was found at three localities in the North Trout Lake batholith, 
north of the east end of North Trout Lake (Figure 11, Chart A, back pocket). 
The two western localities are immediately west of the western branch of the
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winter road. The more northerly of these localities consists of rare flakes of 
molybdenite in a leucocratic quartz monzonite sill (phase N-19), whereas the 
southern occurrence comprises scattered flakes of molybdenite along a 0.1-mm 
wide, discordant quartz-epidote vein in diorite (phase N-4). The third occurrence 
is 1.2 miles to the east, on the north side of Adams Creek. It consists of a 0.1-mm 
wide, discontinuous vein composed of rosettes of medium-grained molybdenite. 
The vein is in a mafic metavolcanic inclusion in equigranular biotite trondhjemite 
(phase N-3).

All three occurrences were found accidentally, and no attempt was made to 
determine the extent of molybdenite mineralization.

Asbestos

Clino-chrysotile asbestos was found in a serpentinized peridotite unit of the 
South Trout Lake stock, 3,000 feet north of the south boundary of the map-area 
and 900 feet west of the winter road. Asbestos veins were observed in an area 
about 100 feet long and 50 feet wide, near the northeast edge of an outcrop. The 
host rock is a dark bluish grey, massive, fine-grained serpentinized peridotite that 
weathers pale brown.

The asbestos forms cross-fibre veins that occur in several sets and range in 
width from a fraction of a mm to 5 mm. Where the densest vein concentration 
was observed, the wider veins are generally 5 to 15 cm apart but the narrowest 
veins are only a fraction of a cm apart with as many as 5 veins per cm. Maximum 
fibre content in the area of most abundant veins is probably less than 2 percent. 
Rare slip-fibre clino-chrysotile veins containing magnetite are also present; they 
have a maximum width of 15 mm.

Sparse, commonly harsh, fibrous actinolite veins were found at three localities 
in serpentinized peridotite of the South Trout Lake stock, east of the Setting Net 
Lake fault (Figure 11, Chart A, back pocket). The veins are up to 2 cm wide and 
are both cross-fibre and slip-fibre; they form less than l percent of the outcrop.

Actinolite and clino-chrysotile identifications were confirmed by X-ray diffrac 
tion work done by the Mineral Research Branch, Ontario Division of Mines.

Sand and Gravel

Areas underlain by sand and gravel are shown on the geological map (Map 
2270, back pocket), and on Figure 10 (Chart A, back pocket). Most of these 
deposits are sand, containing sparse pebbles, cobbles, and boulders, and are up to 
25 feet thick. The only gravel found during the survey is north of the central part 
of North Trout Lake, near the south boundary of the map-area south and south- 
east of the east end of South Trout Lake, and southeast of Rathouse Bay. It is 
poorly exposed and its extent and tenor are unknown. Much of the ground 
moraine (Figure 10, Chart A, back pocket) is sandy at the surface and may have 
a gravel component.
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Sand pits straddle the south boundary of the area, south of the east end of 
South Trout Lake, and have been periodically operated by Berens River Mines 
Limited (to 1948) and Golsil Mines Limited (1965 to 1968) for local consumption 
at the mine site south of the map-area and for road maintenance. In 1972 there 
were eight pits up to 50 feet long and with a maximum depth of 8 feet; total 
production was about 850 cubic yards. The sand area here is extensive (Figure 10, 
Chart A, back pocket; Ayres 1970) and there is ample room for expansion of the 
pits. This is the only mineral production from the map-area.

Clay

Extensive deposits of Pleistocene, calcareous varved clay, at least 20 feet thick, 
occur in the eastern part of the area (Figure 10, Chart A, back pocket). No samples 
were collected for testing but a sample collected by Hurst (1930) from similar 
deposits 5 miles north of Rathouse Bay, on the north side of the West Arm of 
Sandy Lake, was tested by R. J. Montgomery of the Ceramics Department, 
University of Toronto. Montgomery (in Hurst 1930, p.84; also in Satterly 1939, 
p.39) gives physical properties of the clay and concluded that 'unless it is near 
some centre of population it would have very little economic value.'

Concretions

Calcite concretions in the Pleistocene varved clay, especially those with dough 
nut shapes make interesting curios. In future they might be exploited in a limited 
way for local tourist trade.

Road Construction

The only road in the area, from South Trout Lake to the former Berens 
River Mine, has a clay base surfaced with crushed rock obtained from mining 
operations. Any future road construction in the area will be also largely on clay 
base, and the apparent scarcity of gravel is a factor to be considered in road 
planning.

The flat clay plains in the eastern part of the area, especially along the south 
boundary of the area west of Rathouse Bay, might be suitable for construction 
of air strips if required in the future.

Unclassified Exploration Work

During the geological survey two old trenches of unknown vintage and origin 
were found in which no evidence of mineralization could be seen. These workings 
are located on the geological map (Map 2270, back pocket) and are as follows: 
1) An old, infilled trench in metagabbro of the South Trout Lake sill, 300 feet
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north of South Trout Lake and 3,030 feet east of the winter road to North Trout 
Lake. The trench is 6 feet long and 2 feet deep and consists of overburden 
removal from a metagabbro outcrop. 2) A 100-foot long, northeast-trending trench 
across a small, well foliated and possibly sheared intermediate tuff outcrop, 1,400 
feet southeast of South Trout Lake. The outcrop is only 25 feet wide and the 
trench extends 20 feet northeast and 55 feet southwest of the outcrop into ad 
jacent clay. The southwest extension is up to 4 feet deep but no rock was exposed. 
On the outcrop the trench consists of stripping of a thin moss cover.

Properties in Good Standing in 1971

In 1971, none of the mineral occurrences described in previous sections were 
held by the company or individual who did the exploration work, although 
claims staked in 1971 by W. C. Arrowsmith1 cover some occurrences on which 
he supervised exploration work for associated companies. Many of the other oc 
currences were on crown land in 1971, and where a company or individual's 
name is incorporated in the occurrence name, this company or individual did the 
last recorded exploration work on the occurrence. Many of the occurrences were 
subsequently held by other companies or individuals, but they either did not do 
exploration work or there is no record of the work. In 1971, three properties were 
held in the map-area by W. C. Arrowsmith, Golsil Mines Limited, and Minorex 
Limited.

W. C. Arrowsmith

In 1971, W. C. Arrowsmith staked two groups of claims: a 12-claim group 
(306322-306333) south of the central part of South Trout Lake and a 12-claim 
group (306334-306345) straddling the road southeast of South Trout Lake.1

The western claims are part of a larger group that extends south of the map- 
area. According to the claim map, most of these claims are in porphyritic biotite 
granodiorite (phase S-3) of the Setting Net Lake batholith, but they extend into 
metasediments and mafic metavolcanics adjacent to the eastern border of the 
batholith. The only known mineralization in the claim group is pyrite in shear 
zones in the granodiorite and pyrrhotite and arsenopyrite in a chert inclusion.

The eastern claim group adjoins the property of Golsil Mines Limited on the 
south and covers claims held previously by A. J. Lewis (1962 to 1970) and North 
Rock Explorations Limited (1963 to 1969). The claim group includes the eastern 
part of the South Trout Lake metagabbro stock, part of intermediate meta- 
volcanic formations G and P, and adjacent mafic metavolcanic units. The precise 
boundaries of the claim group are uncertain, but, according to the claim map, the 
property includes the following previously described mineral occurrences: North 
Rock, '21 Vein' occurrence (12) (see section on Pyrite and Pyrrhotite in Chert);

i Claims cancelled in 1972. Property not shown on geological map (Map 2270, back pocket). 
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North Rock [1968] occurrence (13) (see section on Gold); arsenopyrite in felsic 
tuff; and possibly North Rock "22 Vein" occurrence (11) (see section on Gold).

Golsil Mines Limited1

Surveyed claims held under lease by Golsil Mines Limited southeast of South 
Trout Lake are immediately south of the map-area but the northwestern claims 
extend a few feet into the map-area. In 1971 this property was optioned to 
Ducanex Resources Limited.2 It will be described in a subsequent report.

Minorex Limited (10)

In 1971, Minorex Limited held an east-west row of 9 claims (260553-260561) 
along the south boundary of the area south and east of Gold Hill. These claims 
were staked in 1970 following an airborne geophysical survey and are part of a 
large property south of the area; only the northern 300 to 400 feet of the claims 
are in the map-area. Outcrop is poor in that part of the property in the map-area, 
but the claims cover parts of intermediate metavolcanic formation G, mafic meta- 
volcanic formations J and M, the Setting Net Creek metagabbro sill, and North 
Trout Lake batholith. Gold Hill occurrence Number 4 (property 6) (see section 
on Pyrite and Pyrrhotite in Intermediate Metavolcanics) may be on this property 
but no other mineralization is known.

Mineral Exploration Potential

Although no viable mineral deposits have yet been found in the Trout Lakes 
area, the mineral exploration potential of the area is relatively high. Favourable 
rock types and numerous mineralized zones are present, and between 1939 and 
1948 gold, silver, lead, and zinc were profitably mined about 0.75 mile south of 
the area. Minor amounts of gold, silver, copper, lead, zinc, iron, molybdenum, and 
asbestos have been found to date in the area and on several of these occurrences 
further work is warranted. Specific comments about individual occurrences were 
made in previous sections of the report. Elements most likely to be found in larger 
amounts are gold, copper, and zinc.

Ground geophysical prospecting has been confined to an 11-claim group, and 
although airborne geophysical surveys have probably been made, there is no 
record of these surveys, except for a slight overlap from a survey carried out south 
of the area by Minorex Limited in 1970 (Table 24). Rocks in the map-area 
covered by this survey include metavolcanic and metagabbroic rocks east of Gold 
Hill and part of the North Trout Lake batholith. Other areas should also be

iNow Zahary Mines Limited 
2Qption dropped in late 1971.

187



Trout Lakes Area

amenable to airborne geophysical prospecting. Both blanket and selective ground 
surveys would be useful in parts of the area. In planning any airborne or ground 
survey careful attention must be given to line orientation because of structural 
complexity. Many of the geophysical anomalies encountered in future surveys 
will probably be sulphide facies ferruginous chert and related mineralized argillite 
that appear to be less favourable exploration targets than mineralization in felsic 
and intermediate metavolcanics.

Specific areas worthy of future consideration are:
1) Felsic metavolcanic formation H at the south boundary of the area. This is a 
fine- to coarse-pyroclastic unit, well mineralized with pyrite, that may be part of a 
caldera accumulation (Ayres, in preparation). Massive sphalerite veinlets were 
found at one locality within the map-area, and south of the map-area this for 
mation is the host for the gold-silver-lead-zinc orebody formerly mined by Berens 
River Mines Limited. A subvolcanic felsic intrusion is closely associated with the 
lower part of this formation.
2) Intermediate metavolcanic formations G and P, southeast of South Trout Lake. 
These formations contain a disproportionately high percentage of known mineral 
ized zones including numerous thin mineralized ferruginous chert and argillite 
members as well as mineralization in metavolcanics. Emphasis should be placed 
on mineralization in the metavolcanics. Except for intermediate metavolcanic 
formation G on Gold Hill, where six mineralized zones have been found, outcrop 
density in these two formations is low.
3) The South Trout Lake metagabbro sill, and intermediate metavolcanic for 
mation P, where spatially associated with the sill. Minor amounts of copper are 
associated with the metagabbro.
4) Interflow tuffaceous units in mafic metavolcanic formations J and M northeast 
of South Trout Lake; especially those associated with metamorphosed porphyritic 
quartz monzonite sills and dikes. All but one of the occurrences discovered to 
date in this area lack economically important elements, but the area warrants 
further investigation. Attention should be focussed on the region where quartz 
monzonite sills and dikes are common.

The four areas mentioned above appear to have the highest potential, but the 
wide diversity of mineralization presently known shows that no part of the meta- 
volcanic-metasedimentary belt can be completely neglected. However, the western 
end of the belt would have a low priority because it lacks known mineralization 
and favourable host rocks.
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Toble 16 l COMPOSITION, TEXTURE, STRUCTURE, AND OTHER CHARACTERISTICS OF GRANITIC BATHOLITH PHASES.
________________________(IDENTIFYING CHARACTERISTICS IN BOLD TYPE)^^^^^^^^^^^^^^^

A. NORTH TROUT LAKE BATHOLITH

Phase - with 
major rock

type

Phases N-17 and N-19
Leucocratic biotite
quartz monzonite

Phase N-18 Equigranular
biotite trondhjemite

Phase N-16 Porphyritic
biotite trondhjemite

Phase N-15 Porphyritic
hornblende-biotite
trondhjemite

Phase N-14 Porphyritic
biotite granodiorite

Phase N-13 Equigranular
biotite trondhjemite

Phase N-12 Porphyritic
biotite trondhjemite

Phase N-ll Porphyritic
hornblende-biotite
trondhjemite

Phase N-10 Porphyritic
hornblende-biotite
trondhjemite

Phase N-9 Equigranular
hornblende-biotite
trondhjemite

Phase N-8 Porphyritic
hornblende-biotite
trondhjemite

Phase fr-7 Porphyritic
hornblende-biotite
granodiorite

Phase N-6 Equigranular
hornblende-biotite
trondhjemite

Phase N-5 Biotite-
hornblende
trondhjemite

Phase N-4 Biotite-
hornblende diorite

Phase N-3 Equigranular
biotite trondhjemite

Phase N-2 Biotite-
hornblende diorite

Other rock 
types in

phase

granite,
granodiorite

granodiorite

granodiorite,
possibly
quartz diorite

quartz diorite

trondhjemite,
quartz
monzonite

granodiorite

syenodiorite

granodiorite,
quartz
monzonite

granodiorite

quartz
diorite

quartz
monzonite,
monzonite

quartz
diorite,
granodiorite,
diorite

granodiorite,
quartz diorite,
syenodiorite

syenodiorite,
trondhjemite,
quartz diorite

granodiorite,
quartz
monzonite

syenodiorite

Colour

TJVooVirresn
surface

pale pink

pale grey
to grey

pale grey
to grey

grey to
dark grey

pale grey,
grey, pink

pale grey
to grey

pale grey
to grey

pale grey

pale grey,
pale pink

pale grey,
pale pink

pale grey
to grey

grey

pale grey
to grey

dark grey
mottled

dark grey

pale grey
to grey

grey to
dark grey

Weathered
surface

pale pink

white to
pale grey

pale grey

pale grey
to grey

pale grey,
pale pink

pale grey

pale grey

pale grey

pale grey,
pale pink

pale grey,
pale pink

pale grey

pale grey

pale grey

grey

grey to
dark grey

pale grey

pale grey
to grey

Composition

Quartz J0

Mean

29

27

25

16

28

26

25

12

24

22.5

18

21.5

18

16

8

29

0.5

Range

24-34

20-33

20-30

12-27

23-34

20-30

20-30

9-15

18-30

20-25

16-20

9-33

8-30

4-25

1-15

20-34

0-1

Plagioclase %

Mean

31

59

60

59

48

57.5

60

70

53

59.5

61.5

44.5

59

49.5

57

55

62

Range

15-55

47-66

40-66

56-60

30-63

50-63

58-63

68-73

36-60

53-65

59-64

35-52

50-65

40-62

45-74

45-66

55-69

Microcline 0̂

Mean

36

5

4.5

2

13.5

3

1

0.5

10

4.5

trace

15

2

3.5

1

4

Range

10-60

0-20

trace
-19

0-3

trace
-33

trace
-10

trace
-2

trace
-1

trace
-30

1-10

8-30

0-13

0-19

0-6

0-23

Microcline
Total feldspar

Mean

0.54

0.08

0.07

0.03

0.22

0.05

0.02

0.01

0.16

0.07

0.25

0.03

0.07

0.02

0.07

Range

0.15-0.80

0-0.29

0-0.33

0-0.05

0.01-0.53

0^0.14

0-0.03

0-0.45

0.02-0.17

0.15-0.46

0-0.21

0-0.32

0-0.11

0-0.34

Biotite yc

Mean

2

6.5

6.5

13

7

9

11

6

9

8.5

13.5

11

13.5

12

9

8.5

6.5

Range

trace
-7

2-13

5-8.5

8-15

2.5-1 1

5-14

8-14

4-20

3-15

13-14

8-17

8-20

2-20

5-15

5-17

4-9

Hornblende 0̂

Mean

6

6.5

1

1.5

2.5

5

S

17.5

22

0.5

27

Range

0-
trace

trace
-10

0-
trace

0-1

0-1

4-9

trace
-3

1-6

0.5^

trace
-10

0.5-12

3-35

12-37

0-5

25-29

Plagioclase

Composition

Mean

An20

An25

An25

An29

An23

An25

An26

An26

An2s

An25

Anso

An25

An29

An27

An,2

An15

AnJO

Range

Ann-26

An! 8- 41

Anio-40

An2i-5j

An,7- 3j

An2 o-3s

An2J-47

An2 3-37

An2o-33

An2 o-34

An24-47

An 19-s4

An2i-50

An2 i-4o

Anjj-47

An20-47

An2T-34

Type of
zoning

Normal

Normal ;
commonly
discontinuous;
locally
oscillatory

Normal;
locally
discontinuous
or oscillatory

Discontinuous
normal

Normal ;
locally
discontinuous
or oscillatory

Normal;
locally
discontinuous
or oscillatory

Normal

Normal ;
locally
discontinuous
or oscillatory

Normal ;
commonly
oscillatory;
locally
discontinuous

Normal ;
commonly
oscillatory;
locally
discontinuous

Normal ;
locally
discontinuous

Normal; rarely
discontinuous

Normal; locally
oscillatory or
discontinuous

Normal ; rarely
discontinuous

Normal; rarely
oscillatory

Normal

Normal

Texture and
type of 

phenocryst

Equigranular
to porphyritic
(microcline)

Equigranular

plagioclase
phenocrysts

plagioclase
phenocrysts

microcline ft
rare
plagioclase
phenocrysts

equigranular
to locally
porphyritic
(plagioclase)

plagioclase
phenocrysts

plagioclase
phenocrysts

microcline ft rare
plagioclase
phenocrysts

equigranular
to sparsely
porphyritic ;
(microcline)

plagioclase
Se sparse

"hornblende
phenocrysts

microcline
phenocrysts

equigranular

equigranular
to rarely
porphyritic
(plagioclase)

equigranular
to rarely
porphyritic
(plagioclase)

equigranular
to locally
porphyritic
(plagioclase)

equigranular

Grain size
(mm)

Ground 
mass

0.5

1

1

0.5

1.5

1.5

1.5

1.5

2

2

1

2

1

2

0.5

1

0.7

Pheno 
crysts

5

5

5

15

7

5

7

10

10

5

10

7

5

5

Structure

Poorly foliated
to massive

Foliated to
massive

Foliated to
massive

Foliated

Foliated;
phenocryst
lineation

Foliated

Foliated

Foliated

Foliated;
hornblende
lineation
common

Foliated

Weakly
foliated

Well foliated

Foliated

Well foliated

Foliated

Foliated
to gneissic

Foliated;
hornblende
lineation

Other 
features

1 o/c muscovite

N-16 8c N-12 can
be accurately
differentiated
only on field
relations

phenocrysts
to 40 mm long

locally 5-10 mm
sphene and
allanite

mafics clotted;
phenocrysts
locally
augen-shaped

N-4 and N-2 can
be accurately
differentiated
only on field
relations

—————————————————————————————————————————————————————————————— ; ——————————————————————————————————————————— ——————— —— D. emliilNli IN IVl L,AI±Ei DA i tl(JL,L i n

Phase S-5 Leucocratic
biotite-quartz
monzonite (aplite)

Phase S-4 Biotite
trondhjemite

Phase S-3 Porphyritic
biotite
granodiorite

Phase S-2 Equigranular
hornblende-biotite
granodiorite

Phase S-l Porphyritic
hornblende-biotite
trondhjemite

quartz
monzonite

trondhjemite

granodiorite,
quartz
diorite

pink,
white

white

cream,
pale pink

pale grey,
grey,
grey-brown

grey to
dark grey

pink,
white

white

white,
pale pink

pale grey

pale grey

32

23

29

20

20.5

30-37

25-37

11-25

16-29

31

75

42.5

52.5

61

23-40

34-54

44-56

45-73

36

21

10.5

3

30-15

14-30

7-14

trace
-12

0.54

0.33

0.17

0.05

0.43-0.6

0.22-0.4

0.12-0.2

0-0.2

0.5

2

5

8

8

trace
-2

2.5-12

3-13

0-15

5

3

0-
trace

trace
-14

0-12

An s

An23

An24

An26

An 4-i5

Ani2-ie

Ani4-35

An 14-35

Anis-44

Normal

Normal

Discontinuous
normal;
commonly
oscillatory

Normal ;
commonly
oscillatory ft
discontinuous

Oscillatory
normal

equigranular
to porphyritic
(plagioclase
ft microcline)

equigranular

microcline
ft locally
plagioclase
phenocrysts

equigranular
to sparsely
porphyritic
(plagioclase)

plagioclase,
quartz, biotite
Se rare microcline
phenocrysts

0.5

1

2

1

0.1

5

20

1.5

Massive

Massive

Foliated

Weakly foliated

Weakly foliated

only one sample

partly
recrystallized

C. ISOLATED PHASE SOUTHWEST OF NORTH TROUT LAKE

llj Leucocratic
biotite
granodiorite

quartz
monzonite,
trondhjemite

white to
pale grey

pale grey 31 29-34 43.5 33-56 21.5 8-35 0.33 0.12-0.5 2 0.5-6 Anii An ^-23 Normal equigranular 1 Weakly
foliated



Trout Lakes Report
Chart A
Figures 2, 4, 10 and 11

LEGEND

Formation P:—intermediate meta- 
volcanics.

—intermediate volcanic member.

—sandstone member.

UNCONFORMITY

Formation N: felsic metavolcanics.

Formation M: mafic flows.

Formation L: intermediate pyroclastic 
rocks.

Formation K: metasediments.

—sandstone member.

—conglomerate member.

Formation J: mafic flows.

Formation J and M (unsubdivided): 
mafic flows.

Formation H: felsic to intermediate pyro 
clastic rocks.

Formation G: intermediate to felsic 
metavolcanics.

—intermediate metavolcanic member.

—felsic metavolcanic member.

Formation F: metasediment^,,,^^,.™^M

Formation E: mafic flows.

Formation D; argillite.

Formation B: mafic flows.

Granitic rocks.

Ultramafic rocks.

Metagabbro.

•f- 

-4- -f

SYMBOLS

Greenschist facies.

Almandine amphibolite facies.

Fault.

Lithologic boundary,

Metamorphic boundary.

Location of columnar section, with 
number, refer to Figure 3 in report.

Lineation.

Top of laya flow determined from pillow 
shape.

Tops of beds and flows. 

Syncline, trace of axial plane.

Anticline, trace of axial plane.

Location of chemically and modally 
analyzed sample.

Location of modally analyzed sample. 

Andalusite—sillimanite occurrence. 

Andalusite —cordierite occurrence.

FIG. 2—STRATIGRAPHY, STRUCTURAL GEOLOGY AND DISTRIBUTION OF METAMORPHIC ZONES AND INDEX MINERALS.

RATHOUSE BAY

LEGEND

LATE BIOTITE PHASES

Phases N-17 and N-19: leucocratic 
quartz monzonite.

Phase N-18: equigranular biotite tron 
dhjemite.

Phases N-15 and N-16: porphyritic 
(plagioclase) biotite and hornblende- 
biotite trondhjemite.

Phase N-14: porphyritic (microcline) 
biotite granodiorite.

Phase N-13: equigranular biotite tron 
dhjemite.

Phase N-12: porphyritic (plagioclase) 
biotite trondhjemite.

HORNBLENDE BIOTITE PHASES

Phase N-11; porphyritic (plagioclase) 
hornblende-biotite trondhjemite.

Phase N-10: porphyritic (microcline) 
hornblende-biotite trondhjemite.

Phase N-9: equigranular hornblende- 
biotite trondhjemite.

Phase N-7: porphyritic (microcline) 
hornblende-biotite granodiorite.

Phase N-5: biotite-hornblende trondh 
jemite.

Phase N-4: diorite.

EARLY BIOTITE PHASES

Phase N-3: equigranular biotite trondh 
jemite.

Metavolcanics.

SYMBOLS

FIG. 4—MAJOR PHASES AND STRUCTURAL ELEMENTS IN NORTH TROUT LAKE BATHOLITH.

Fault.

Lithologic boundary.

Trend of foliation in batholith.

Location of chemically and modally 
analyzed sample.

RECENT

Swamp and muskeg deposits.

PLEISTOCENE

Lacustrine clay, commonly varved.

Areas where bedrock outcrop predomi 
nates.

Varved clay outcrop. 

Concretions in varved clay.

FIG. 10—RECENT AND PLEISTOCENE GEOLOGY.

RATHOUSE BAY

FIG. 11—LOCATION OF SULPHIDE AND SULPHARSENIDE MINERAL CONCENTRATIONS, SAMPLED QUARTZ VEINS AND ASBESTOS.

LEGEND

Granitic batholith. 

Ultramafic rocks, 

Metagabbro. 

Metasediments. 

Felsic metavolcanics. 

Intermediate metavolcanics. 

Mafic metavolcanics.

SYMBOLS

Fault.

Lithologic boundary.

Sampled quartz veins with nil to low 
sulphide mineral content.

< 0.01 ounces gold per ton, 

0.01 ounces gold per ton.

0.19 ounces gold per ton.

0.1 percent lead (used in conjunction 
with symbols immediately above).

Arsenopyrite occurrences. 

Arsenopyrite.

Auriferous arsenopyrite.

Auriferous arsenopyrite in quartz vein.

asb

Pyrite and pyrrhotite concentrations. 

Without silver, copper, lead or zinc. 

In chert.

In other rock types.

With silver, copper, lead or zinc,

In chert.

In quartz veins. 

In other rock types.

Elements present (used in conjunction 
with symbols immediately above).

> 0.5 ounces silver per ton. 

>0.1 percent copper. 

> 0.5 percent zinc. 

> 0.5 percent lead.

Rusty weathering zone (no sulphides 
identified).

Molybdenite occurrence. 

Asbestos occurrence. 

Actinolite occurrence.

'These symbols are locally combined to 
form composite symbols.

Vi.



Trout Lakes Report
Chart A
Figures 2, 4, 10 and 11

LEGEND

Formation P:—intermediate meta- 
volcanics.

UNCONFORMITY

Formation N: felsic metavolcanics.

Formation M: mafic flows.

Formation L: intermediate pyroclastic 
rocks.

formation K: metasediments. 

—sandstone member.

Formation J and M (unsubdivided): 
mafic flows.

Formation H: felsic to intermediate pyro 
clastic rocks.

Formation G: intermediate to felsic 
metavolcanics.

—intermediate metavolcanic member.

—felsic metavolcanic member. 

Formation F: metasediment_ .___.. 

Formation 6: mafic flows. 

Formation D: argillite. 

Formation B: mafic flows. 

Granitic rocks. 

Ultramafic rocks. 

^ Metagabbro.

SYMBOLS

Greenschist facies.

Almandine amphibolite facies.

Fault.

Lithologic boundary.

Metamorphic boundary.

Location of columnar section, with 
number j refer to Figure 3 in report.

Lineation.

Top of lays flow determined from pillow 
shape.

Tops of beds and flows. 

Syncline, trace of axial plane. 

Anticline, trace of axial plane.

Location of chemically and moda/ly 
analyzed sample.

Location of modally analyzed sample. 

Andalusite —sillimanite occurrence. 

Andalusite —cordierite occurrence.

FIG. 2—STRATIGRAPHY, STRUCTURAL GEOLOGY AND DISTRIBUTION OF METAMORPHIC ZONES AND INDEX MINERALS.

RATHOUSE BAY

LEGEND

LATE BIOTITE PHASES

Phases N-17 and N-19: leucocratic 
quartz monzonite.

Phase N-18: equigranular biotite tron 
dhjemite.

Phases N-15 and N-16: porphyritic 
(plagioclase) biotite and hornblende- 
biotite trondhjemite.

Phase N-14: porphyritic (microcline) 
biotite granodiorite.

Phase N-13: equigranular biotite tron 
dhjemite.

Phase N-12: porphyritic (plagioclase) 
biotite trondhjemite.

HORNBLENDE BIOTITE PHASES

Phase N-11: porphyritic (plagioclase) 
hornb/ende-biotite trondhjemite.

Phase N-W: porphyritic (microcline) 
hornb/ende-biotite trondhjemite.

Phase N-9: equigranular hornblende- 
biotite trondhjemite,

Phase N-7: porphyritic (microcline) 
hornblende-biotite granodiorite.

Phase N-5: biotite-hornblende trondh 
jemite.

FIG. 4—MAJOR PHASES AND STRUCTURAL ELEMENTS IN NORTH TROUT LAKE BATHOLITH.

Phase N-4; diorite. 

EARLY BIOTITE PHASES

Phase N-3; equigranular biotite trondh 
jemite.

Metavolcanics.

SYMBOLS 

Fault.

Lithologic boundary.

Location of chemically and modally 
analyzed sample.

LEGEND

RECENT

Swamp and muskeg deposits.

PLEISTOCENE

Lacustrine clay, commonly varved.

Sand and gravel. 

Ground moraine. 

Unclassified drift.

Areas where bedrock outcrop predomi 
nates.

^

L0

SYMBOLS

Glacial striae. 

Raised beach. 

Varved clay outcrop. 

Concretions in varved clay.

FIG. 10—RECENT AND PLEISTOCENE GEOLOGY.

RATHOUSE BAY

FIG. 11—LOCATION OF SULPHIDE AND SULPHARSENIDE MINERAL CONCENTRATIONS, SAMPLED QUARTZ VEINS AND ASBESTOS.

LEGEND

Granitic batholith. 

Ultramafic rocks. 

Metagabbro. 

Metasediments. 

Felsic metavolcanics. 

Intermediate metavolcanics. 

Mafic metavolcanics.

SYMBOLS

Fault.

Lithologic boundary.

Sampled quartz veins with nil to low 
sulphide mineral content.

< 0.01 ounces gold per ton.

0.01 ounces gold per ton.

0.19 ounces gold per ton.

0.1 percent lead (used in conjunction 
with symbols immediately above).

Arsenopyrite occurrences.' 

Arsenopyrite.

Auriferous arsenopyrite.

Auriferous arsenopyrite in quartz vein.

Pyrite and pyrrhotite concentrations. 

Without silver, copper, lead or zinc. 

In chert.

c In other rock types.

With silver, copper, lead or zinc.' 

In chert.

In quartz veins.

In other rock types.

Elements present (used in conjunction 
with symbols immediately above).

asb

> 0.5 ounces silver per ton. 

>0.1 percent copper. 

> 0.5 percent zinc. 

> 0.5 percent lead.

Rusty weathering zone (no sulphides 
identified).

Molybdenite occurrence.

Asbestos occurrence.

Actinolite occurrence.

'These symbols are locally combined to 
form composite symbols.
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SYMBOLS

Glacial striae.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, ver 
tical).

Bedding, top (arrow) from grain grada 
tion; (inclined, vertical, overturned).

Lava flow; top (arrow) from pillows shape 
and packing.

Lava flow; top in direction of arrow.

Schistosity; (horizontal, inclined, ver 
tical).

Gneissosity, (horizontal, inclined, ver 
tical).

Foliation; (horizontal, inclined, vertical). 

Banding; (horizontal, inclined, vertical). 

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position inter 
preted.

Fault; (observed, assumed). Spot indi 
cates down throw side, arrows indicate 
horizontal movement.

Lineament.

Jointing; (horizontal, inclined, vertical).

Drag folds with plunge.

Anticline, syncline, with plunge.

Drill hole; (vertical, inclined).

Vein, width in inches.

Magnetic attraction.

Muskeg or swamp.

Motor road.

Trail, portage or winter road.

Building.

Survey line, approximate position only.

Location of mining property or occur 
rence, unsurveyed. See list of properties.

LIST OF PROPERTIES

1. Arrowsmith occurrence No. 1.
2. Arrowsmith occurrence No. 2. 

Gold Hill
3. Occurrence No. 1.
4. Occurrence No. 2.
5. Occurrence No. 3.
6. Occurrence No. 4.
7. Graves, Macdonald, and Sternberg occurrence.
8. Henderson occurrence.
9. Lewis occurrence. 

W. Minorex Ltd.
11. North Flock 22 vein occurrence.
12. North Rock 21 vein occurrence.
13. North Rock 1968 occurrence.
14. North Trout Lake occurrence.
15. Oliver occurrence.
16. South Trout Lake occurrence No. 1.
17. South Trout Lake occurrence No. 2.
18. Thomson North occurrence.
19. Thomson South occurrence.

Property 10 was the only one in good standing as of 
December 31, 1970.
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SOURCES OF INFORMATION

Geology by L. D. Ayres and assistants, 1965 and 1967. 
Geology is not tied to surveyed lines.

Map 38a, Favourable Lake to Sandy Lake Area, 1930; 
Map 47f, Sandy Lake Area, 1939; Ontario Department 
of Mines.
Assessment work data on file with the Ministry of 
Natural Resources.

O.D.M.-G.S.C. Aeromagnetic maps 859G, 869G.

Preliminary maps: P. 422, Trout Lakes Area, South 
Trout Lake sheet, scale 1 inch to Y* mile, issued 1967, 
re-issued 1968 with additional geology; P. 439, Trout 
Lakes Area, Rathouse Bay sheet, scale 1 inch to yt 
mile, issued 1968.
Basemaps derived from maps of the Forest Resources 
Inventory, Ministry of Natural Resources, with addi 
tional information by L, D. Ayres.

Air photographs from the Forest Resources Inventory, 
Ministry of Natural Resources.
Cartography by C. C. Cashin and assistants, Ministry 
of Natural Resources, 1973.
Magnetic declination in the area was approximately 
5" E in 1967.
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LEGEND

CENOZOIC3
RECENT

Organic mud; lacustrine and fluvial 
clay, silt, and sand.

PLEISTOCENE

Till; lacustrine clay and silt; fluvial sand; 
grave/.

UNCONFORMITY

PRECAMBRIAN^)*
DIORITE

17 Diorite and quartz diorite.

METAMORPHOSED ULTRA- . 
MAFIC INTRUSIVE ROCKS*

7a Metapyroxenite.
7b Serpentinized peridotite.
7c Talcose peridotite (talc-dolomite

schist).
7d Serpentinite breccia. 
7e Peridotite breccia dike.

METAMORPHOSED MAFIC 
INTRUSIVE ROCKS*

6 Metagabbro and metadiorite.

LATE ULTRAMAFIC INTRUSIVE 
ROCKS

INTRUSIVE CONTACT(?)

MONZONITE

INTRUSIVE CONTACT

GRANITIC BATHOLITHS®

SETTING NET LAKE BATHOLITH0
BIOTITE PHASES

13a Phase S-5: leucocratic biotite 
quartz monzonite; includes aplite.

13b Phase S-4: biotite trondhjemite.
13c Phase S-3: porphyritic biotite 

granodiorite^

HORNBLENDE-BIOTITE PHASES
12a Phase S-2: equigranular horn- 

blende-biotite granodiorite.
12b Phase S-1: porphyritic horn- 

blende-biotite trondhjemite, f

NORTH TROUT LAKE BATHOLITH^
LATE BIOTITE PHASES

11a Phase N-20: pegmatite.
11 b Phases N-17 and N-19: leucocratic

biotite quartz monzonite; includes
aplite.d 

11c Phase N-18; equigranular biotite
trondhjemite. 

11d Phase N-16: porphyritic biotite
trondhjemite.f 

11e Phase N-15: porphyritic horn-
blende-biotite trondhjemite, f 

11f Phase N-14: porphyritic biotite
granodiorite. 9 

11g Phase N-13: equigranular biotite
trondhjemite. 

11h Phase N-12: porphyritic biotite
trondhjemite.f

ISOLATED PHASE

11 i Leucocratic biotite granodiorite.

INTRUSIVE CONTACT

CHEMICAL METASEDIMENTS'"

5a Chert.
5b Ferruginous chert-sulphide facies.
5c Ferruginous chert-oxide facies.
5d Ferruginous chert-predominantly

	 iron silicate minerals. 
Se Iron formation-oxide facies. 
5f Marble. 
Sg Calc-silicate gneiss and granofels.

CLASTIC METASEDIMENTS/

4a Pebble and cobble conglomerate.
4b Quartz-rich greywacke.
4c Quartz-poor greywacke and silt 

stone.
4d Argillite and fine-grained siltstone.
4e Slate.
4f Garnetiferous sandstone and silt 

stone.
4g Andalusite and sillimanite-bearing 

sandstone.

FELSIC METAVOLCANICS'

3 Un subdivided.
3a Porphyritic flows.
3b Tuff.
3c Lapilli-tuff.
3d Tuff-breccia.

INTERMEDIATE 
M ET A VO LC AN l CS'

2 Unsubdivided.
2a Flows,
2b Tuff.
2c Slaty tuff.
2d Lapilli-tuff.
2e Tuff-breccia.

MAFIC METAVOLCAN1CS'"

1a Flows, unsubdivided.
1b Thick flows (medium-grained).
1c Pillowed Hows.
1d Amygdaloidal flows.
1e Variolitic flows.
1g Porphyritic flows.
1h Ophitic flows.
H Tuff.
1k Lapilli-tuff.
1m Tuff-breccia.
In Gneissic mafic metavolcanics

	 (metamorphic differentiation). 
1p Epidotized tectonic breccia.

HORNBLENDE-BIOTITE PHASES
10a Phase N-11: porphyritic, horn- 

blende-biotite trondhjemite.f
10b Phase N-10: porphyritic, horn 

blende-b iolite Iron d h Jem ite.ff
10c Phase N-9: equigranular, horn- 

blende-biotite trondhjemite.
Wd Phase N-8: porphyritic, horn- 

blende-biotite trondhjemite.h
10e Phase N-7: porphyritic, horn- 

blende-biotite granodiorite.9
10f Phase N-6: equigranular, horn- 

blende-biotite trondhjemite.
10g Phase N-5: biotite-hornblende 

trondhjemite.
IQh Phase N-4: biotite-hornblende 

diorite.

EARLY BIOTITE PHASES
9a Phase N-3: equigranular biotite 

trondhjemite.
9b Phase N-2: biotite-hornblende dio 

rite.
INTRUSIVE CONTACT(?)

METAMORPHOSED GRANITIC 
ROCKS*

8a Porphyritic quartz monzonite 
(Feldspar porphyry).

8b Biotite quartz monzonite, grano 
diorite, and trondhjemite.

8c Granophyric biotite quartz diorite.
8d Biotite-hornblende trondhjemite.

act Actinolite.
Ag Silver.

asb Asbestos.
asp Arsenopyrite.
Au Gold.
cp Chalcopyrite.
gn Galena.
mo Molybdenite.
po Pyrrhotite.
py Pyrite.
q Quartz (sampled),
sp Sphalerite.
S Sulphide mineralization.

a Unconsolidated deposits. Cenozoic deposits are 
represented by the lighter coloured parts of the map. 
Except for organic mud in swamps and lakes, these 
deposits are subdivided only where one type occupies 
a large area.

b Bedrock geology. Outcrops and inferred extensions 
of each rock map unit are shown, respectively, in 
deep and light tones of the same colour. Where in 
places a formation is too narrow to show colour and 
must be represented in black, a short black bar 
appears in the appropriate block.

c Correlation of phases between North Trout Lake 
and Setting Net Lake batho/iths is uncertain.

d Several ages.

e All phases of the batho/iths have variable composi 
tion but only the predominant rock type is listed.

f Phenocrysts are plagioclase. 

ff Phenocrysts are microcline. 

h Phenocrysts are plagioclase and hornblende.

J Order in legend does not imply relative age sequence. 
These units form twelve formations.

k In part related to volcanism.


