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ABSTRACT

This report describes the geology of the Opikeigen Lake area in the District of Kenora (Patricia 
Portion), Ontario. The 276 km2 (108 square mile) map-area is approximately 150 km (95 miles) due 
north of Lake Nipigon.

Figure 1-Key map showing location of Opikeigen Lake Area. 
Scale 1:3,168,000 (1 inch to 50 miles).

Early Precambrian, mafic and felsic metavolcanics and metasediments, which are intruded by a 
variety of minor mafic to felsic sills and dikes, underlie most of the map-area. This supracrustal se 
quence, which has been metamorphosed under almandine-amphibolite facies conditions, is bounded 
to the south by migmatized metasediments and paragneiss, and to the north by a granodiorite ba 
tholith. A circular diapiric intrusion of quartz monzonite, apparently emplaced post-tectonically, oc 
cupies the northwestern quarter of the map-area. Except for a few areas of good exposure, Pleisto 
cene sand and boulder deposits form extensive overburden.

The dominant structural trend is characterized by isoclinal folding along east-west- to northwest- 
southeast-trending axes. The two major folds in the map-area appear to be anticlinal but facing data 
are almost totally lacking. Several minor north- and northeast-trending faults and a major fault 
(Rond Lake Fault) truncating the east-west fold structures have been interpreted.

Occurrences of gold associated with quartz veins and shear zones, tungsten in quartz veins, and li 
thium in minor intrusions of pegmatite are known within the map-area. No mineral production has 
been recorded.

vii





Geology 

of the

Opikeigen Lake Area
District of Kenora (Patricia Portion)

By 

Henry Wallace1

INTRODUCTION

The Opikeigen Lake area includes about 276 km2 (108 square miles) in the 
Patricia Portion of the District of Kenora, bounded by Latitudes 51 035'30" and 
51 043'30" North and Longitudes 88 000' and 88 0 17'West. The centre of the map- 
area is 16 km (10 miles) northwest of the settlement of Fort Hope on Indian Re 
serve 64, and approximately 150 km (95 miles) due north of Lake Nipigon. Dur 
ing the 1973 field season this area was mapped by a field party of the Ontario Di 
vision of Mines under the direction of the author. This began a program to 
update detailed geological information and to assess the potential for mineral ex 
ploration in the eastern part of the Uchi Belt.

Acknowledgments

The author was assisted in mapping by J. Kleniewski, B.D. Hillman, B.J. 
Paul, and Lothar Schiese. Mr. Kleniewski, as senior assistant, was responsible 
for mapping about half of the map-area. The co-operation of the staff of Superior 
Airways Limited in Nakina during the party's field operations is appreciated.

Means of Access

In the summer, access to the map-area is by float-equipped aircraft which 
can operate on Opikeigen, Rond, Rich, and Cluff Lakes, or by canoe up the Ea-

1 Geologist, Precambrian Section, Ontario Division of Mines, Toronto. Manuscript accepted for 
publication by the Chief Geologist, January 27, 1976. This report is published by permission of E.G. 
Pye, Director, Geological Branch, Division of Mines.
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barnet River from Eabamet Lake. Suitable aircraft may be chartered from 
Pickle Lake 145 km (90 miles) to the west, Armstrong 168 km (95 miles) to the 
south, Jellicoe 232 km (145 miles) to the south, or Nakina 200 km (125 miles) to 
the southeast. During most of the field season charter aircraft were also based at 
Lansdowne House, about 64 km (40 miles) to the north, and at Miminiska Lake, 
32 km (20 miles) to the west of the map-area.

Access to the west-central part of the map-area is poor. It can be reached 
from Opikeigen Lake along Lilypad Creek, which is navigable for about 8 km (5 
miles) west of the lake, or from the westernmost of the Lilypad Lakes which is 
accessible to small aircraft.

Two major series of rapids on the Eabamet River between Opikeigen and 
Rond Lakes make that route hazardous during periods of low water. The mile- 
long portage south of the river is recommended.

In the winter, heavy equipment and supplies are moved into the region 
along a winter road connecting Pickle Lake and Fort Hope. A second winter road 
between Fort Hope and Lansdowne House passes through the northern part of 
Opikeigen Lake.

Present Geological Survey

Geological mapping was carried out by a five-man field party between late 
May and late August of 1973. About t wo-thirds of the area was mapped by pace- 
and-compass traverses run at or about right angles to the strike, and spaced at 
approximately 400 m (V4 mile) intervals. In areas where, on the basis of airphoto 
interpretation, expected outcrop density was very low, traverses were spaced 
from 0.8 to 1.6 km (Vz to l mile) apart. The traverses were run between topo 
graphic features and across potential outcrop areas visible on airphotos. Out 
crops along rivers, lakeshores and trails were also examined.

Field data was recorded on transparent acetate overlays attached to black- 
and-white vertical airphotos at the scale of l inch to 1A mile (1:15,840) provided 
by the Silviculture Section, Division of Forests, Ontario Ministry of Natural Re 
sources. The information was later plotted at the same scale on cronaflex base 
map sheets supplied by the Cartographic Section, Division of Lands, Ontario 
Ministry of Natural Resources. Outcrop areas were generalized to allow for re 
duction of the map to the publication scale of l inch to Vi mile (l :31,680).

An uncoloured preliminary map of the area at a scale of l inch to Vi mile (1:- 
31,680) was issued in 1974 (Wallace 1974b).

Previous Geological Work

The area around Opikeigen Lake was first examined by Bell (1886) during a 
lake-and-river traverse between the Albany and Attawapiskat Rivers. A large 
part of the present map-area was mapped on a reconnaissance scale by Burwash 
(1929) after gold discoveries had been made between Opikeigen, Rond, and Rich 
Lakes in 1927-28. The first detailed geological survey was conducted on a scale of



l inch to l mile by Prest (1942), who mapped a large area between Miminiska 
Lake and the east end of Eabamet Lake in 1940-41. That work followed new 
gold discoveries near Miminiska Lake and Fort Hope, which were prompted by 
earlier mapping by Prest (1939) in the Keezhik-Miminiska Lakes area in 1938- 
39. In 1969 the map-area was included in Operation Fort Hope, a helicopter-sup 
ported reconnaissance survey, which covered the area between Latitudes 50 0 30' 
and 52 030'North and Longitudes 86 0 and 89 0 West (Thurston and Carter 1970).

ODM-GSC aeromagnetic map 964G (ODM-GSC 1960) includes the present 
map-area.

Topography and Drainage

Elevation above sea-level ranges from over 335 m (1100 feet) in Pleistocene 
esker deposits in the western part of the map-area, to less than 275 m (900 feet) 
around Opikeigen Lake. Relief over most of the map-area is subdued, generally 
less than 15 m (50 feet). Most of this is due to the morainic deposits which, in 
places to the east of Opikeigen Lake and in the west-central part of the map- 
area, form steep-sided hills up to 25 m (80 feet) high. With the exceptions of cliffs 
of meta volcanic rock north of the Lily pad Lakes and Lily pad Creek, and steep 
cliffs of paragneiss along the western arm of Rich Lake, outcrop is generally low- 
lying.

Outcrop density varies widely throughout the map-area. Large areas east of 
Opikeigen Lake, around duff Lake and between Rich Creek and Rond Lake, are 
almost completely drift covered. Just north of the Lilypad Lakes outcrop density 
is over 70 percent, and north of Rich Lake it is in the order of 50 percent. Over 
all, however, the map-area contains considerably less than 10 percent outcrop.

The smaller lakes drain through Lilypad Creek, Rich Creek, and several 
smaller streams into Opikeigen Lake which drains through the Eabamet River 
and Rond Lake to Eabamet Lake, and thereafter empties into the Albany River 
about 13 km (8 miles) southeast of the map-area. Drainage is generally poor. 
Large areas of swamp and muskeg have developed in low-lying drift-covered 
ground south of Cluff Lake and between Rich and Rond Lakes. Most lakes are 
shallow, with low swampy or sandy shorelines. Water levels were observed to 
fluctuate rapidly by more than 45 cm (IVz feet) over the summer, even on Opi 
keigen Lake. On Rich, Cluff and the Lilypad Lakes, such changes cause alternate 
flooding of adjacent low-lying areas and islands, and exposure of shoals and rap 
ids. Care should be exercised in operating aircraft on any lake in the map-area, 
and in choosing lakeshore campsites.

History of Mineral Exploration and Mining

Prospecting for gold and silver began in this region in the mid 1920s. A gold 
vein, originally called the Fort Hope mine, was discovered south of Rond Lake in 
1927. During the brief "rush" sparked by that discovery, several other gold pro 
spects were staked around Rond Lake, Lilypad Creek and Rich Creek (Burwash 
1929).



Geology of the Opikeigen Lake Area

In 1927-28, in the vicinity of the first gold find, Fort Hope Mines Limited 
put down a 38 m (125 feet) shaft, with 100 m of drifting (330 feet) at the 100 foot 
(30 m) level. No production was ever recorded. On the same property in 1934-35, 
Fort Hope Consolidated Gold Mines Limited drilled 17 diamond drill holes to 
talling 1500 m (5000 feet) and in 1946-47, 1650 m (5400 feet) of diamond drilling, 
a ground magnetometer survey and considerable trenching were done by Golden 
Hope Mines Limited. Surface exploration and sampling have been carried out 
over this ground on several occasions since the 1940s (B.B. Jessel, Golden Hope 
Mines Limited, personal communication).

In the early 1940s, the discovery of scheelite-bearing quartz veins in the vi 
cinity of the map-area attracted attention. One showing, known as the Rich 
Lake Patricia Prospect, is located 0.8 km (Vz mile) northwest of Rich Creek. 
Trenching and diamond drilling on this site was described by Prest (1942) but no 
work has been done on the property since 1941.

Spodumene- and lepidolite-bearing pegmatite veins north of the Lilypad 
Lakes, were staked in 1956 by Standard Lithium Corporation Limited which did 
geological mapping and trenching and drilled 13 holes totalling 963 m (3177 feet) 
on two separate claims Pa 27166 and Pa 27168. In 1962, these claims were re- 
staked by R.J. Campbell and another 4 drill holes were put down (Resident 
Geologist's files, Ontario Ministry of Natural Resources, Red Lake).

Recent explorations appears to have been directed at possible base-metal 
sulphide mineralization within metavolcanics and basic intrusives. In 1971, 
Selco Exploration Company Limited performed ground magnetometer surveys 
in two small areas, at the mouth of Rich Creek and at the southwest end of Opi 
keigen Lake, and in the same year Rexdale Mines Limited conducted an air 
borne E.M. and magnetometer survey over part of the map-area east of Opi 
keigen Lake. In 1972-73 Canadian Nickel Company Limited drilled a total of 5 
holes in the map-area. Three of these holes were drilled in mafic metavolcanics 
on the northeast side of Opikeigen Lake. The other two holes intersected meta- 
sediments in areas of no exposure, on the west side of Opikeigen Lake and north 
west of Eabamet Lake.

No exploration work took place in the area during the 1973 field season.

Natural Resources

Most of the map-area is well forested, with black spruce as the predominant 
tree type. White cedar and alder are found in many swamps along with stunted 
spruce. In deeper sandy soil, where drainage is better developed, balsam poplar, 
white spruce, jackpine, white birch, and trembling aspen are abundant. Gener 
ally the largest trees in the area are balsam poplar, which in places measure over 
60 cm (2 feet) in diameter at the base. Spruce which grow to 30 cm (12 inches) in 
diameter and 25 m (80 feet) in height are common in large stands on both sides 
of Opikeigen Lake. A few white spruce up to 90 cm (3 feet) in diameter were seen 
on the north side of the Eabamet River.

Fish species present in the lakes include pike, pickerel, lake trout, and white 
fish. Commercial fishing for white fish and lake trout is carried out on Opikeigen 
Lake by the inhabitants of Fort Hope.



Trapping is still conducted in the area for beaver, fisher, marten, mink, otter, 
and muskrat. Moose are also known to be present.

GENERAL GEOLOGY

All of the rocks in the map-area are Early Precambrian (Archean) in age, 
and have been metamorphosed under almandine-amphibolite facies conditions. 
About two-thirds of the map-area is underlain by a complex succession of meta- 
volcanics and metasediments cut by a variety of minor intrusions. Alternating 
units of felsic metavolcanics (including rhyolitic to dacitic, fine to coarse pyroc 
lastic rocks, and massive and autobrecciated flows) and metasediments (includ 
ing wackes, argillite and derived schists, quartzite, and conglomerate) with mi 
nor bands of mafic metavolcanics are overlain by a thick accumulation of 
predominantly mafic metavolcanics (including basaltic to andesitic, massive and 
pillow lavas, amphibolite schist agglomerate, autoclastic breccia and Algoma- 
type iron formation). This sequence has been tightly folded into an east-west- 
trending belt about 13 km (8 miles) wide, bounded to the south by migmatized 
metasediments and paragniess, and to the north by a granodiorite batholith. 
Much of the northwestern part of the map-area is underlain by a circular dia 
piric intrusion of quartz monzonite and granodiorite about 8 km (5 miles) in di 
ameter. With the exception of a few areas of good exposure, Pleistocene sand and 
boulder, and Recent swamp deposits form extensive overburden.

Table l summarizes the relationships between rock types found in the map- 
area.

Early Precambrian (Archean)

The oldest rocks present are metavolcanics and metasediments which under 
lie most of central and eastern parts of the map-area. A K-Ar radiometric age de 
termination of 2460 m.y. has been obtained for biotite from paragneiss slightly 
southeast of the map-area (Lowdon 1961). Severe metamorphic effects and tec 
tonic deformation have in many places obscured primary textural and structural 
features normally used as criteria to distinguish metavolcanics from metasedi 
ments. Although metasediments and metavolcanics are coded separately on 
Map 2379 (back pocket), work in the field and in the laboratory did not permit 
unequivocal identification of many outcrops, and in some instances, their associ 
ation was the determining factor in their classification.

A simple two-fold subdivision of metavolcanics based on mafic content was 
used in the field distinguishing 1) mafic to intermediate rocks containing greater 
than 25 percent ferromagnesian minerals by volume from 2)felsic to intermedi 
ate rocks containing less than 25 percent ferromagnesian minerals. Subsequent 
chemical and petrographic study has demonstrated a distinct paucity of inter 
mediate rocks (andesites and dacites) in the map-area.

In this report, pyroclastic rocks are classified according to Fisher (1966). 
Metasedimentary rocks are classified following Pettijohn et al. (1972).
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TABLE 1 TABLE OF LITHOLOGIC UNITS FOR OPIKEIGEN LAKE AREA.

PHANEROZOIC
CENOZOIC

QUATERNARY 
RECENT

Sand, carbonaceous mud (lacustrine and swamp deposits) 
PLEISTOCENE

Till, sand, boulders (moraine and esker deposits)

UNCONFORMITY

PRECAMBRIAN
EARLY PRECAMBRIAN (ARCHEAN)

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS
Granodiorite, quartz monzonite, quartz diorite; biotite and hornblende-biotite 

granite and quartz monzonite; monzonitic to trondhjemitic albite porphyry; 
quartz porphyry, quartz-feldspar porphyry; hornblende-plagioclase porphyry; 
pegmatite, aplite.

RELATIONSHIP UNCERTAIN

MAFIC INTRUSIVE ROCKS
Diorite, gabbro (sills and dikes)

INTRUSIVE CONTACT

METASEDIMENTS 1
Quartz-biotite and garnetiferous biotite schists ; arkosic arenite; greywacke, feld 

spathic greywacke, arkosic wacke; slate, phyllite, argillite, siltstone, sericitic schist; 
quartz arenite, subarkose, quartz-muscovite schist; conglomerate; staurolite schist, 
sillimanite-staurolite schist; migmatite, paragneiss; banded quartz-magnetite iron 
formation.

METAVOLCANICS 1
Felsic to Intermediate Metavolcanics

Massive, flow-banded and spherulitic lavas; tuff, crystal tuff, laminated tuff; lapilli- 
tuff; tuff-breccia, pyroclastic breccia, agglomerate; autoclastic breccia; quartz 
porphyry^, quartz-feldspar porphyry^ and feldspar porphyry^.

INTERCALATED IN PART

Mafic to Intermediate Metavolcanics
Massive and layered amphibolite; garnetiferous amphibolite'*; chlorite schist; massive 

and pillow lavas, basaltic to andesitic; autoclastic breccia; agglomerate; tuff, lapilli- 
tuff; coarse amphibolite^; chert; banded quartz-magnetite iron formation.

1. Metavolcanics and metasediments are interbanded, sequence does not imply age.
2. May in part be derived from intermediate metavolcanics.
3. May in part be intrusive.
4. May in part be derived from calcareous metasediments.



METAVOLCANICS

Mafic to Intermediate Metavolcanics

Mafic to intermediate metavolcanics and associated iron formation underlie 
most of the northeastern part of the map-area, and form several east-west-trend 
ing belts across the central part where they are interbanded due to folding with 
more felsic metavolcanics and metasediments. Within the map-area, rocks in 
this category are for the most part basaltic in composition, but andesitic flows 
were encountered in the vicinity of the Fort Hope mine and in places north of 
the Lilypad Lakes.

By far the most common rock types are massive and pillow lavas and associ 
ated flow breccias. Amphibolitic schists including banded and garnetiferous am 
phibolite also occur throughout the map-area, but in a few places their presumed 
metavolcanic origin is in question. Obvious mafic pyroclastic rocks such as 
agglomerate and tuff are common, and many examples of banded amphibolite 
are suspected of being recrystallized tuffs or coarse pyroclastic rocks with highly 
stretched fragments. Concordant zones of chloritic schist occur in many places 
within the mafic metavolcanic areas dominated by amphibolide rocks. Some of 
these zones can be identified with shear zones and minor faults, but others repre 
sent tuffaceous beds. Algoma-type oxide facies iron formation occurs in numer 
ous minor bands intercalated with mafic metavolcanics.

The major metavolcanic rock-types are described separately below.

MASSIVE LAVAS AND RELATED BRECCIA

These rocks weather light grey to dark green or black depending on their 
mafic mineral content and degree of glacial polishing. North of the southwestern 
corner of Opikeigen Lake flow-banded mafic rocks consist of grey and brown la 
minae 2.5 to 5 cm (l to 2 inches) thick. The colour difference is the result of oxi 
dation of iron-rich laminae.

In hand specimen the massive lavas are typically aphanitic to fine grained 
and in a few outcrops phenocrysts are visible. Small streaks of quartz l to 2 cm 
long are common, and may represent deformed amygdules. Larger quartz pods 
are probably remnants of dissected or boudinaged veins. Distinct closely spaced 
cleavage planes, parallel to mineral foliation, are evident in well-exposed out 
crops but on flat surfaces these are inconspicuous.

Fragments within brecciated flow tops can be difficult to distinguish from 
matrix material because they are generally of the same composition. In some 
places, however, differential weathering has enhanced the slight contrasts in tex 
ture and colour. The fragments which commonly constitute from 60 to 95 per 
cent of the rock, are elongated parallel to the cleavage and mineral foliation, and 
have axial ratios from 1:3 up to 1:15. Despite this deformation, angular shapes 
and interlocking relationships between fragments are commonly preserved.

In thin section no original igneous textures were observed. Fine grained
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hornblende, biotite and chlorite, in that order of abundance, constitute from Vz 
to 27a of the rock, and commonly define a pronounced foliation. Small (0.1 to l 
mm) subhedral garnets are found in some places. The ferromagnesian mineral 
grains are surrounded by a finer grained quartzofeldspathic mosaic matrix in 
which twinned plagioclase of oligoclase to andesine composition are abundant. 
Larger (0.5 to 2 mm) subhedral, heavily saussuritized plagioclase grains (An45.60 ) 
were seen in some thin sections. The less calcic groundmass plagioclase is not di 
rectly associated with saussurite. Narrow aplitic veinlets of quartz, feldspar, and 
carbonate, which parallel the foliation, may be segregations caused by meta 
morphic differentiation. Sphene, apatite, and coarse grained epidote are common 
accessory minerals.

PILLOW LAVAS AND RELATED BRECCIA

Recognizable pillow lavas occur in several areas south of Rond Lake, north 
of the Lilypad Lakes, on both sides of Lilypad Creek and north of Pikokwaya 
Lake. These rocks appear to be mafic. The pillows observed have well preserved 
shapes although stretching has affected them to varying degrees. They range in 
size from less than 30 cm long to more than l m long (l to 3 feet) and 30 cm (l 
foot) thick northwest of the Lilypad Lakes. Most pillows are internally massive 
with few amygdules. They are commonly fine grained, but east of Lilypad Creek, 
pillows comprised of coarse amphibolite were observed. Chloritic, dark grey or 
green selvages up to 8 cm (3 inches) thick separate the individual pillows.

Partially brecciated pillows were observed south of Rond Lake. The original 
shapes of the pillows have been roughly preserved even though they are now 
made up of fragments separated by several centimetres.

AMPHIBOLITE

Rock characterized by a high content of medium to coarse grained amphi 
bole were termed amphibolite in the field. When structures such as pillows or 
fragments indicative of volcanic origin were clearly preserved more precise rock 
names were used. Most amphibolite in the map-area is believed to be derived 
from mafic to intermediate metavolcanics but some, particularly on islands at 
the southeastern corner of Opikeigen Lake, are suspected of having originated as 
calcareous sediments.

Massive amphibolite on outcrop scale is very common throughout the map- 
area. In hand specimen, the amphibole-rich rocks are schistose, granoblastic, or 
porphyroblastic. These textural variations are caused by original compositional 
differences and variations in proximity to intrusions and intensity of deforma 
tion.

Schistose amphibolite is dominant in the major bands of mafic metavolcan 
ics north of Rich Lake and along Lilypad Creek. Mineral foliation is strong in 
thin section. In outcrop this mineral foliation is visible as a pronounced cleavage 
which is paralleled by quartz gashes. Hornblende with accessory amounts of
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Photo 1 ^Photomicrograph of granoblastic amphibolite (plane-polarized light). Stubby horn 
blende crystals show preferred orientation parallel to gneissosity evident in hand speci 
men.

biotite and chlorite forms 40 to 70 percent of most thin sections. The matrix is a 
fine quartzofeldspathic mosaic including magnetite, sphene, and apatite. Com 
monly the plagioclase is of oligoclase composition.

Granoblastic amphibolite, which is only weakly foliated, occurs near the 
granitic contact north of Pikokwaya Lake where the metavolcanics are cut by 
numerous pegmatite and quartz-feldspar porphyry dikes and quartz veins. This 
amphibolite is typically fine grained with a "salt and pepper" appearance prod 
uced by equant, rounded grains of amphibole and plagioclase in approximately 
equal proportions. In thin section subhedral twinned labradorite grains and 
stubby hornblende crystals appear to have a preferred crystallographic orienta 
tion (Photo 1) parallel to the weak foliation and more obvious gneissosity ob 
served in hand specimen. Quartz in this rock is restricted to the aplitic segrega 
tions. Minor epidote and magnetite are the only common accessory minerals. 
Large subhedral diopside grains (0.5 to l mm) were found in thin sections of two 
samples from within 150 m (500 feet) of the inferred "granite" contact.

Porphyroblastic amphibolite is characterized by discrete clots or exception 
ally large single crystals of amphibole, and a complete lack of foliation. These 
rocks in many instances are intermediate in composition and commonly contain 
almandine porphyroblasts. Such amphibolite rocks are most common in the 
poorly exposed mafic metavolcanic belts which cross the southern end of Opi-
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Photo 2:-Photomicrograph of porphyroblastic amphibolite (plane-polarized light). Stellate clus 
ters of feathery hornblende crystals surrounded by a microcrystalline quartzofeld- 
spathic matrix.

keigen Lake. On one island near the southeastern corner of the lake, intermedi 
ate metavolcanics of probable pyroclastic origin consist of stellate clusters of 
long (l cm) blue-green hornblende crystals (Photo 2) enclosed by a very fine 
grained quartzofeldspathic matrix. Three km (2 miles) to the east along the Ea- 
bamet River, there occur intermediate metavolcanics in which randomly ori 
ented euhedral amphibole grains up to 1.5 cm long (less than l inch) form 40 to 
50 percent of the rock (Photo 3).

Garnetiferous amphibolite, which may contain up to 40 percent almandine 
garnet, occurs in lenses or continuous layers from a few inches to a few feet wide 
(10 cm to 5 m), interlayered with amphibolite in which no garnet porphyroblasts 
are visible. The occurrence of garnets appears to be controlled by relatively 
slight differences in composition which may be produced by original flow- 
banding or metamorphic differentiation.

Garnets are red, weathering a rusty brown in some places. They are typi 
cally equant and subhedral, but elongated crystals (Photo 4) and anhedral mas 
ses are very common. The largest seen in the metavolcanics were over 3 cm in di 
ameter, but crystals between 1.0 and 1.5 cm across are common.

Garnets are very common in tuffaceous rocks and in the matrix of coarse 
fragmental rocks, but rarely occur within the fragments. Some garnetiferous am- 
phibolites may be metasediments. Along the south side of the Eabamet River

10
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Photo 3:-Photomicrograph of porphyroblastic amphibolite showing large euhedral hornblende 
metacrysts (plane-polarized light).

ODM9723

Photo ^-Photomicrograph of elongate porphyroblasts of garnet in garnetiferous amphibolite 
(Plane-polarized light). The garnets have been rotated into this en echelon position at a 
high angle to the external foliation during a period of metamorphism and deformation 
subsequent to their formation.

11
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ODM9724

Photo 5:-Meta-tuff beds consisting of coarse-grained quartzofeldspathic units interlayered with 
amphibole-rich bands.

bands of that material l to 5 cm thick alternate with wacke beds of comparable 
thickness, and in the same locality a conglomerate unit has a matrix of garneti 
ferous amphibolite. Amygdules filled with garnet, quartz and chlorite were 
found in a thin flow at the west end of the Eabamet River.

Petrographic examination shows the garnets to be pinkish grey to colourless 
in thin section. They are generally euhedral in outline but are invariably riddled 
with small feldspathic inclusions. Well-formed microscopic garnets are common 
in amphibolite layers between layers containing porphyroblasts visible in hand 
specimen.

Rocks which were classified in the field as layered amphibolite occur in sev 
eral places within the map-area. These rocks appear to have a number of differ 
ent modes of origin. In many places where exposure is limited these are impossi 
ble to deduce. Some of the layered amphibolites undoubtedly represent 
recrystallized banded tuff. A good example of this occurs on a small island on the 
east side of Opikeigen Lake, 0.8 km (Vfe mile) north of the outlet of the lake, 
where sharply defined bands of white coarse-grained quartzofeldspathic material 
from l to 6 cm thick are interbanded with layers of schistose amphibolite of sim 
ilar thickness. The bands can be traced along the island for about 8 m (25 feet) 
and are remarkably uniform in thickness and composition (Photo 5). Hence they 
appear to be beds rather than stretched fragments or metamorphic segregation 
features.

12
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Photo 6-Highly stretched fragments in mafic pyroclastic unit. Where poorly exposed such rocks 
might be classified as layered amphibolite.

Amphibolite, exhibiting less pronounced layering defined by changes in col 
our index and weathered surface textures, occurs on both sides of the northern 
part of Opikeigen Lake. These rocks are believed to be fragmental metavolcan- 
ics, probably pyroclastic rocks, which have been subjected to intense deforma 
tion. Fragments with axial ratios in the order of 1:50 are common (Photo 6). If 
traced far enough along strike most "layers" can be recognized as lenses which 
pinch out gradually while retaining their distinct contact with adjacent (matrix) 
material which is continuous around the "layers". On small outcrops where only 
a few feet (less than 3 m) of "layering" may be observed, such fragment-matrix 
relationships are not always obvious.

Metamorphic differentiation is also responsible for layering in amphibolites 
particularly in areas north of Pikokwaya Lake where contact phases with the 
northern granite approach orthogneiss. The layering produced is generally quite 
irregular and discontinuous. Layers are defined by variations in grain size and 
amphibole content and in most places contacts are gradational.

PYROCLASTIC ROCKS

Mafic tuff units between 0.3 and 1.5 m thick commonly occur intercalated 
with flows in the areas of mafic metavolcanics north of Rich Lake and along Li-

13
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lypad Creek. The tuff, which is very fine grained black to dark green material, is 
predominantly composed of hornblende and chlorite in varying proportions with 
narrow lenses of quartz and carbonate. Disseminated pyrite and pyrrhotite are 
associated with most tuff units occurring both within the tuff itself and along its 
contacts. A few similar units were also found in predominantly felsic metavol- 
canic sequences. The interbedded felsic and mafic tuffs described in the previous 
section commonly occur within areas of mafic metavolcanics.

Coarse mafic pyroclastic material occurs in several places within the mafic 
metavolcanic sequences, notably north of Lilypad Creek and the Lilypad Lakes 
and along Rich Creek. As already stated the degree of deformation of bombs and 
lapilli is highly variable. Intense stretching produces fragments resembling beds. 
Where fragments can be recognized their origin, whether pyroclastic or autoclas 
tic, in many cases cannot be determined unless the unit can be traced along 
strike to more easily interpreted exposures.

Obvious examples of coarse mafic pyroclastic rocks are numerous. On a small 
island in the southeastern corner of Opikeigen Lake there is a unit of coarsely 
amphibolitized intermediate agglomerate featuring relatively undeformed su 
bangular blocks up to 40 cm long and 20 cm across. Fragment boundaries are 
sharply delineated due to contrasts in ferromagnesian mineral content between 
fragments and matrix which is relatively homogeneous. Along Rich Creek sub 
rounded mafic bombs containing amygdules were found in two outcrops of ag 
glomerate, and in a third outcrop along a shear zone, lapilli and bombs have 
been drawn out into augen of amphibolite in a chlorite schist matrix. Northeast 
of Pikokwaya Lake near the contact with the northern felsic intrusion one out 
crop consists of elliptical bombs of granoblastic amphibolite 15 to 20 cm long.

Fragment-matrix relationships are variable. In most examples they appear 
to be of somewhat different composition as indicated by "colour index. Commonly 
the fragments appear more felsic, but exceptions are numerous and a wide varia 
tion in fragment textures and mineral composition can be seen on single out 
crops (Photo 7).

CHLORITIC SCHIST

Concordant zones of albite-quartz-chlorite schist from a few metres to a few 
tens of metres thick are common within areas of amphibolitic metavolcanics. 
These zones, in many examples, appear to be produced by shearing which has 
induced retrograde metamorphism. On the south shore of Pikokwaya Lake 
chloritic schist and associated narrow bands of iron formation are highly crenu- 
lated. In thin section the chlorite is seen to form a second foliation which in 
cludes microscopic kink bands, at an angle to relict foliation produced by horn 
blende. Crenulated chlorite-sericite schist on Rich Creek is also related to an 
obvious shear zone, and contains about 5 percent fine pyrite euhedral and limon 
ite pseudomorphs after pyrite.

Zones of chloritic schist believed to be mafic tuff beds or small sills of mafic 
or ultramafic rock exhibit sharp contacts with surrounding mafic metavolcanics 
and weather with dark green or black irregular surface. The sills are commonly 
0.5 to 1.5 m thick and are composed of chlorite, epidote, and iron-titanium ox 
ides.

14



Photo 7-Tuff-breccia unit exhibiting a variety of fragment compositions.

IRON FORMATION AND CHERT

Banded (Algoma-type) oxide iron formation consisting of alternating lami 
nae of fine magnetite-rich and siliceous material, occurs in several places interca 
lated with mafic metavolcanics. The individual laminae are between 0.5 and 10 
cm thick and bands of iron formation, which can vary from 10 cm to 2 m thick, 
may consist of anywhere from 5 to several tens of laminae. Commonly several 
bands will occur within a stratigraphic thickness of a few tens of metres sepa 
rated by amphibolitic and (or) chloritic rocks. Two excepitonally thick units, one 
exposed north of the Lily pad Lakes and 0.8 km (Vz mile) south of duff Lake In 
trusion, and the other on the northwest shore of Opikeigen Lake, are over 8 m 
(25 feet) thick. These can be traced across the map-area because of their strong 
magnetic expression, and have been very useful in interpreting the major fold 
structure.

The magnetite-rich laminae, which generally are more resistant to weather 
ing than the siliceous material, are dark grey, very fine grained, hard and dense. 
The mineralogy is very simple consisting of little other than magnetite, chlorite, 
and quartz. The siliceous laminae are light grey or white and consist of relatively 
coarse-grained polygonal quartz grains with minor magnetite chlorite and seri 
cite.

Zones of disseminated pyrite, pyrrhotite and limonitic gossan are associated 
with iron formation just south of Pikokwaya Lake and north of the Lily pad
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Lakes. At Pikokwaya Lake this mineralization which includes coarse euhedra of 
pyrite up to l cm across, occurs in brecciated silicified amphibolite about one me 
tre south of the iron formation. Sulphide minerals constitute 5 to 10 percent of 
the rock over a width of several feet.

White bands of coarse grained siliceous rock 5 to 20 cm wide resembling 
those in the iron formation are found about 3 km (2 miles) to the east of Pikok 
waya Lake in mafic metavolcanics. These siliceous bands probably represent me 
tamorphosed chert beds.

Felsic to Intermediate Metavolcanics

Felsic to intermediate metavolcanics form several distinct belts across the 
map-area which are best exposed north of the Lilypad Lakes, along the south 
end of Opikeigen Lake, and south of the Eabamet River. Most of these rocks are 
of pyroclastic origin including tuff, crystal tuff, tuff-breccia, and lapilli-tuff, but 
massive flows and related autoclastic breccias are common. Some of the rocks de 
scribed here may in fact belong to sub-volcanic intrusions.

Within the map-area, rocks in this category for the most part were found to 
be rhyolitic to rhyodacitic in composition (see section on "Chemical Composition 
of Metavolcanics and Metasediments").

PYROCLASTIC ROCKS

Felsic pyroclastic rocks containing high proportions of bombs and lapilli are 
very common within the map-area. These are intercalated with and are laterally 
gradational into one another and finer tuffaceous rocks.

Lapilli-tuff, containing elongated but easily recognizeable white siliceous 
fragments, is well exposed in several places along the portage to the south of the 
Eabamet River and at the north end of Rond Lake where it is intercalated with 
dacitic laminated tuff.

The lapilli, which constitute 50 to 80 percent of the rock, are white to light 
grey and weather preferentially. They exhibit axial ratios between 1:5 and 1:15. 
The matrix which is darker grey or brown contains small scattered garnets and 
10 to 20 percent subhedral plagioclase crystals about 5 mm across. Similar rocks 
along the river near Rond Lake are highly fissile. These rocks appear to be inter 
calated with quartz-garnet-biotite schists and amphibolite units which are also 
found close to the river.

Tuff-breccia with similar matrix material, occurs farther west along the 
south side of the Eabamet River, and on Opikeigen Lake (Photo 8). The frag 
ments, some of which are more than l m (3 feet) long and 20 cm (8 inches) 
across, appear to be less siliceous than those of the lapilli-tuff farther east. Am- 
phibolitic clasts are common. Highly siliceous massive tuff and lapilli-tuff which 
weather a porcellaneous white also occur in the area west of the Eabamet River.

Small exposures of lapilli-tuff and tuff-breccia occur west of Rich Creek. In 
some places the matrix material is highly garnetiferous but elsewhere it appears 
to be a quartz-feldspar crystal tuff. Quartz-feldspar porphyry flows, some of
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Photo 8-Highly deformed felsic tuff-breccia, south of the Eabamet River.

which contain relict spherulites, and crystal tuff units are also found in this area.
A particularly well exposed though isolated occurrence of tuff-breccia is lo 

cated about l km southeast of where Lilypad Creek turns southward north of 
Rich Lake. Cigar-shaped fragments 5 to 20 cm long make up 70 to 75 percent of 
the rock. Most fragments are aphanitic, white, highly siliceous felsic metavol- 
canic clasts, but about 5 percent, which are dull grey and gritty, appear to be 
metasedimentary. Farther south in the same outcrop the fragments become 
smaller and are more intermediate in composition with many containing small 
garnets. The matrix is a light grey aphanitic rock containing small garnet por- 
phyroblasts and plagioclase phenocryst^.

In the felsic metavolcanic belts north of the Lilypad Lakes pyroclastic rocks 
are predominant. Rhyolitic lapilli-tuff and tuff-breccia are easily recognizeable in 
most places. On the north side of the middle lake, highly fissile and siliceous 
banded rocks, similar to those found south of the Eabamet River just west of 
Rond Lake, are believed to be stretched pyroclastic rocks. Fine tuff is also com 
mon. The felsic tuff units are generally laminated. These rocks are porcellanous 
white or pink on weathered surface, and are invariably very hard, breaking with 
conchoidal fracture. Less siliceous tuff units have been altered to form yellowish 
soft, friable quartz-sericite schist. The tuff units occur intercalated with coarser 
pyroclastic material, but in places they form successions tens of feet (up to 20 m) 
thick where the only interbeds are thin carbonaceous argillite layers and garneti 
ferous amphibolite units which probably represent more mafic tuff and (or) coar 
ser pyroclastic rock.
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Although the fragmental aspect of pyroclastic rocks is best determined on 
the weathered outcrop surface where textural and compositional differences are 
enhanced, smaller fragments are also evident in thin section. Differences in the 
content of sericite and ferromagnesian minerals, and in the abundance and type 
of phenocrysts are obvious indications of heterogeneous lithology. Fragment 
margins in some thin sections exhibit chilling and are commonly rich in sericite. 
Bent and broken plagioclase crystals and crystal fragments are commonly found 
in thin sections of crystal tuff and in the matrix material of coarser pyroclastic 
rocks. Unlike flow rocks containing feldspar phenocrysts, the phenocrysts in 
fine-grained pyroclastic rocks are not aligned although mica and amphibole crys 
tals within them form distinct foliations.

FLOWS AND RELATED AUTOCLASTIC BRECCIA

North of the extreme southwestern end of Opikeigen Lake, the dominant 
felsic rocks appear to be flow-banded and auto-brecciated lavas. The flows are 
pink and pale grey weathering to dull white. Thin streaks of biotite form a weak 
foliation in some bands, and darker grey garnetiferous laminae were found in 
some outcrops. Just offshore, auto-brecciated flow rock is very well exposed on 
small islands. The fragments are separated by only 10 to 20 percent matrix with 
fragment size varying continuously up to 15 cm across. On one island the frag 
ments are only slightly elongated and their interlocking structure is well pre 
served (Photo 9) but only a few hundred feet (about 100 m) away similar frag 
ments are markedly stretched with axial ratios of 1:5 to 1:10.

Massive porphyritic flows occur north of the Lilypad Lakes and along Rich 
Creek, but these may be confused with quartz-feldspar porphyry sills which are 
also common in those areas. The flows generally contain smaller quartz and pla 
gioclase phenocrysts (2 to 4 mm) and are commonly foliated. The sills on the 
other hand are massive and are characterized by large (0.5 to l cm) opalescent 
blue-grey quartz phenocrysts. Most of the flows are relatively thin units up to 6 
m (20 feet) thick whereas the sills are very much thicker, in the order of 15 to 120 
m (50 to 400 feet). Flows and sills are intercalated with felsic pyroclastic rocks in 
these areas in about equal proportions.

In the second felsic volcanic unit north of the westernmost of the Lilypad 
Lakes bun-shaped pillows about 0.7 m (2 feet) long were found scattered in 
aphanitic felsic rock.

One outcrop of rhyolite on Rich Creek contains white ellipsoidal quartzo- 
feldspathic masses about 0.5 to l cm long, which constitute about 30 to 50 per 
cent of the rock. These are believed to be recrystallized flattened spherulites.

In thin section, the felsic to intermediate rocks are relatively uniform in 
mineralogy and in most instances exhibit a similar fine grained granoblastic tex 
ture. Anhedral quartz phenocrysts have commonly been reduced to coarse gran 
ular aggregates and plagioclase phenocrysts are sericitized or saussuritized to 
some degree or have been completely replaced by coarse grained muscovite. The 
composition of groundmass plagioclase is impossible to determine in most of the 
fine-grained felsic rocks. Phenocrysts are typically albitic but many show com 
plex zoning.
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Photo 9-Felsic extrusive autoclastic breccia with interlocking fragments and very little matrix ma 
terial.

Fine grained biotite-chlorite and (or) amphibole, which generally constitutes 
5 to 15 percent of these rocks, and sericite form a marked foliation visible in thin 
section, that undulates around the phenocrysts. Variations in grain size and the 
proportion of sericite and ferromagnesian minerals between laminae produce the 
colour contrasts in flow-banded rocks.

Apatite and tourmaline are ubiquitous accessory minerals. Small euhedral 
garnet grains were observed in several thin sections of felsic metavolcanics, and 
chloritoid was noted in two examples of flow-banded rock (Photo 10).

METASEDIMENTS

Three separate metasedimentary belts cross the southern part of the map- 
area, and a large area southeast of duff Lake which is almost completely drift- 
covered, is believed to be also underlain by metasediments.
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ODM9729

Photo 10-Photomicrograph ot chloritoid grains in one lamina of a flow-banded felsic lava 
(Crossed nicols).

Northern Metasedimentary Belt

The northern belt outcrops along Lilypad Creek, south of the duff Lake 
Stock and in two small exposures, one on each side of Opikeigen Lake. The se 
quence consists of metamorphosed arkosic arenite and wacke-type sandstones 
intercalated with phyllite, argillite and polymictic paraconglomerate. Although 
these rocks appear quite fresh in outcrop, garnet, chloritoid and epidote are com 
mon in thin section.

The sandstones are generally fine grained, light grey to buff and are massive 
to regularly bedded. Phyllitic to highly schistose rocks with numerous concor 
dant quartz gashes and veins are common along Lilypad Creek. Small scale folds 
in the bedding and quartz veins are numerous.

In the same belt north of the Lilypad Lakes contorted bedding is very com 
mon as are boudinage and pinch-and-swell structures. Conglomerate zones just 
south of the Cluff Lake Stock are up to 12 m (40 feet) thick in some outcrops. 
The clasts, which are as large as 40 by 15 cm, are both felsic and mafic metavol 
canics, and are surrounded by a coarse arkosic matrix. Very fine beds of black ar 
gillite from 6 to 40 cm thick occur within the sequence of much thicker beds of 
predominantly rudaceous and arenaceous metasediments in this area.

Most of these rocks examined in thin section can be classified as arkosic ar- 
enites, arkosic wackes and most commonly feldspathic greywackes. A bimodal
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Photo 11-Photomicrograph of metagreywacke exhibiting obvious bimodal grain size distribution 
(Crossed nicols).

grain size distribution of the major constituents, particularly quartz, is obvious 
in most examples (Photo 11). Foliation within the rocks is produced by biotite 
and (or) sericite flakes which are interstitial between larger (0.1 to l mm) angu 
lar quartz and feldspar grains. Microscopic ptygmatic folds in quartz and quartz- 
feldspar veinlets and crenulations within the mineral foliations can be observed 
in some thin sections. Plagioclase varies from heavily sericitized to cloudy and 
rarely shows clear twinning. Few rock fragments can be distinguished with cer 
tainty in thin section because ferromagnesian constituents have been converted 
to biotite or chlorite flakes which are typically quite evenly distributed within 
single beds.

Garnets in these rocks are small and contain few inclusions. Chloritoid, par 
tially altered to chlorite, was observed in laminae of feldspathic greywacke 
which had a relatively high ferromagnesian mineral content.

Central Metasedimentary Belt

The central metasedimentary belt is poorly exposed, the best outcrop areas 
being north of the easternmost of the Lilypad Lakes and on the west side of 
Rond Lake. The rocks in these areas are mostly finely bedded siltstones and
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sandstones. Individual beds, which vary from 0.5 to 10 cm thick, differ in their 
grain size distribution and mica and heavy mineral contents. Soft sediment 
slump structures were seen in several outcrops north of the Lilypad Lakes.

Thin sections of these rocks were found to contain little biotite and chlorite 
and no garnets. Most of the rocks examined are fine grained quartz-muscovite 
schist which was probably originally sub-arkose or quartz arenite. Sericite flakes 
form perfect foliations with undulous crenulations. Scattered sand-sized parti 
cles constitute only about 10 percent of most samples, with silt-sized quartz and 
feldspar making up the remainder.

Southern Metasedimentary Belt

The southern belt of metasediments is bounded to the south by a grada- 
tional contact zone of paragneiss and migmatite which passes through Rich 
Lake, where it is well exposed for a width of about 3 km (2 miles). The metasedi 
ments themselves are well exposed north of Rich Lake and in the Lilypad Lakes 
area. The eastern extension of the belt is based on the result of a drill hole on the 
northwest side of Eabamet Lake and interpretation of aeromagnetic patterns 
over the area between Rich and Eabamet Lakes (see section on "Correlation of 
Geology and Aeromagnetic Data").

North of Rich Lake the most common rocks are black and grey banded 
quartz-biotite schists which in many places contain large garnet and (or) staurol 
ite metacrysts. These schists, which were probably derived from wacke-type sed 
iments, are interbedded with less abundant quartz-sericite schist, similar to 
rocks in the central belt, and Algoma-type iron formation. All this is intruded by 
pods and sills of coarse white pegmatitic material from l to 70 m (3 to 230 feet) 
thick, which become more numerous as the migmatite-paragneiss zone is ap 
proached.

The staurolite- and (or) garnet-bearing schists occur in narrow bands gener 
ally about 0.2 to 1.5 m thick which alternate with bands of biotitic schist con 
taining no visible garnet or staurolite. Alternating bands commonly contain 
either garnet or staurolite, but in some bands they occur together. Sharp chemi 
cal differences, due either to original differences in mineralogy or to meta 
morphic differentiation must exist between bands to explain such contrasts in 
metamorphic mineralogy. The garnet porphyroblasts are red and equant, vary 
ing up to l cm across, but the dark brown or black staurolite crystals are gener 
ally less than 5 mm long.

The rocks in the belt around the Lilypad Lakes are generally similar to those 
described above. Staurolite- and garnet-bearing biotite schists are dominant but 
schist with low ferromagnesian mineral content is more common than in the sec 
tion north of Rich Lake. Chloritoid was noted in one exposure of quartz-sericite 
schist from south of the lakes.

In thin section, the quartz-biotite schist was noted to be even grained and 
even textured with coarse biotite flakes sandwiched between polygonal quartz 
crystals. In all of these rocks biotite and sericite produce strong foliations which 
bend around the large porphyroblasts. Finer grained chlorite, formed during re 
trograde metamorphism, is randomly oriented throughout many rocks. The gar-
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Photo 12-Photomicrograph of a subhedral inclusion-rich garnet metacryst in a garnet-quartz- 
biotite schist (Plane-polarized light).

net and staurolite grains are generally subhedral and riddled with quartz inclu 
sions (Photo 12). Fibrous sillimanite (fibrolite) was found in all of the thin sec 
tions containing staurolite. The fibrolite occurs within the pressure shadows of 
the staurolite crystals along with quartz and muscovite (Photo 13). Tourmaline 
is the most common accessory mineral, forming up to 2 percent of some meta- 
sediments. Sphene, apatite and Fe-Ti oxide minerals also occur in small amounts 
in these rocks.

The thick gabbro sill south of Pikokwaya Lake appears to have intruded 
along a contact between metavolcanics and metasediments, but a narrow band 
of metasediments northeast of the intrusion is all that remains. In outcrop the 
metasediments are light grey, fine grained, and distinctly banded, and petro 
graphic analysis shows it to be a feldspathic greywacke. From drillhole data 
metasediments in the area are known to include thin bands of iron formation 
and argillite.

The only outcrop within the large area southeast of duff Lake shown on 
Map 2379 (back pocket) as being underlain by metasediments is a poorly expo 
sed banded quartz-biotite schist.

CHEMICAL COMPOSITION OF METAVOLCANICS AND METASEDIMENTS

Partial chemical analyses of rocks from the map-area were obtained prima 
rily to facilitate metavolcanic classification. This classification was not always
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QDM9732

Photo 13-Photomicrograph of fibrolite (fibrous sillimanite) with muscovite and biotite fringing an 
inclusion-rich staurolite metacryst (Plane-polarized light).

possible after only field and petrographic study because of the effects of deforma 
tion and metamorphism. The chemical data was also applied to a number of gen 
eral problems such as the origin of garnetiferous amphibolite units, stratigraphic 
correlation, and the distinction between sheared felsic metavolcanics and meta- 
arenites.

The rocks analyzed were l to 1.5 kg grab samples taken from the sites shown 
on Figure 2. Most of the samples collected were metavolcanics of uncertain com 
position, but a number of obvious basalt and rhyolite samples were also ana 
lyzed as controls against unexpected metasomatic effects. Rocks in which large 
scale inhomogeneities were suspected due to their fragmental or metamorphic 
nature were generally avoided. When pyroclastic rocks were collected for analy 
sis larger samples were selected. The original field classifications of analyzed 
samples are included in Table 2, which lists the results of the analyses.

The analyses were performed by the Mineral Research Branch, Ontario Di 
vision of Mines. The X-ray fluorescence technique was used to determine SiO2 , 
AUO j, total iron calculated as Fe2O3 , MgO, and CaO. Na2 and K2O by were deter 
mined by classical wet chemical methods, and Cu and Zn by atomic absorption. 
This type of analysis was found to be adequate for petrochemical classification 
without incurring the expense of an equivalent number of complete analyses.

The following general observations and conclusions are based on the chemi 
cal data shown in Table 2.
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1. A wide chemical gap exists between the mafic and felsic metavolcanics 
which can be seen well in both the AFM and SiO2 versus Fe2O;! diagrams 
(Figures 3 and 4). This gap occurs despite the fact that most samples 
analyzed appeared to be neither obviously felsic nor mafic in hand speci 
men.
2. With the exception of possible andesitic lavas south of Rond Lake and 
intermediate garnetiferous amphibolite units around the south end of 
Opikeigen Lake, the rocks in the mafic to intermediate category de 
scribed in this report are predominantly basaltic.
3. Analyses of samples from the gabbro-diorite sills are similar to those 
of the mafic meta volcanics and the rocks may be comagmatic.
4. Most of the felsic rocks in the map-area are close to rhyolitic in com 
position with SiO2 contents above 69 percent and Na2O + K2O contents 
above 5 percent (Middlemost 1972).
5. According to the classification of Irvine and Baragar (1971) the mafic 
metavolcanics are tholeiitic and the felsic metavolcanics are predomi 
nantly but not entirely calc-alkaline. This association is very common in 
Archean "greenstone" belts (Irvine and Baragar 1971).
6. Metasediments analyzed were found to have compositions intermedi 
ate between the felsic and mafic metavolcanics from which they were 
probably derived, even though some metasediments resembled highly 
siliceous metavolcanics. Staurolite-bearing biotite schist is a notable ex 
ception with much higher Fe2O3 and lower SiO2 content than the other 
metasediments.

INTRUSIVE ROCKS

Mafic Intrusive Rocks

Mafic intrusive rocks of roughly the same composition as the local mafic me 
tavolcanics form numerous sills and dikes which cut all of the rocks previously 
described. The largest of these intrusions are gabbro-diorite sills which occur 
south of Pikokwaya Lake and south of Rond Lake, but there are many other 
meta-diabase sills and dikes, most too small to be shown separately on Map 2379 
(back pocket). In several places the mafic intrusions were found to be cut by mi 
nor felsic feldspar porphyry dikes, and hence the mafic rocks appear to be older 
than the felsic to intermediate intrusions within the map-area.

The black to brown gabbro-diorite varies in texture from a well-preserved 
coarse grained equigranular igneous-looking rock to a flaser gabbro or mafic 
gneiss. All textural variations are found in the sill south of Pikokwaya Lake, 
which is about 700 m thick at one point. The body is quite uniform in composi 
tion between leucocratic gabbro and diorite.

The largest sill south of Rond Lake is over 120 m (400 feet) thick and con 
sists, in part, of very coarse grained schistose amphibolite which is very difficult 
to distinguish from the mafic metavolcanics surrounding the intrusion. The 
southern part of the sill contains a zone in which flaser structures are well devel 
oped. The rock is a patchy mosaic of small dark green augen of equigranular gab-
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Geology of the Opikeigen Lake Area

o Metavolcanics 

* Meta-gabbro.

F = Total Fe as FeO 

A=Na 2 0 + K 2 0 

IV^MgO

Figure 3-AFM plot of the chemical analyses of igneous rocks listed in Table 2.
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bro l to 5 cm in diameter separated by a network of sheared chloritic material 
which sweeps around the augen. Where this texture is best developed the flaser 
structures form about 70 percent of the rock.

In thin section this material consists of cyrstals of hornblende and seriticized 
or uralitized subhedral plagioclase (An35.55 ) laths in about equal proportions. 
Generally the grain size is greater than 2 mm and ranges up to 2 cm. Fine 
grained quartz fills the interstitial space. As the rock becomes more gneissic, the 
hornblende becomes finer grained and forms aggregate patches whereas plagioc 
lase and quartz recrystallize to form a fine grained anhedral groundmass and 
segregate into leucocratic lenses. Coarse apatite crystals up to l mm long are ubi 
quitous in these rocks.

Felsic to Intermediate Intrusive Rocks

Three major felsic to intermediate intrusive bodies occur within or partially 
within the map-area.

NORTHERN REGIONAL BATHOLITHIC COMPLEX

The granitoid body which bounds the metavolcanic-metasedimentary belt 
to the north is not exposed within the map-area. The contact shown on Map 
2379 (back pocket) was drawn on the basis of the weak aeromagnetic contrast 
between the mafic metavolcanics and the plutonic rocks. The nearest outcrop 
within the batholithic complex which extends for 80 km (50 miles) to the north, 
occurs on the north side of Oneside Lake about 3 km (2 miles) north of the map- 
area. These rocks were mapped as albite-microcline granite and granodiorite by 
Prest (1942) and as biotite granite by Thurston and Carter (1970). Many large 
areas of migmatite and paragneiss are known to occur within the granitic rocks. 
Three kilometres (2 miles) east of Oneside Lake metasedimentary migmatite 
was mapped by Thurston and Carter (1970).

CLUFF LAKE STOCK

Although the duff Lake Stock is very poorly exposed, its contacts with the 
surrounding rock are well defined because of the strong aeromagnetic expression 
of its contact phases. The outer fringe of a strong circular anomaly, which is 
about 9 km (5.5 miles) in diameter, coincides with the position of a small outcrop 
north of Lilypad Creek where the contact of the intrusion with mafic metavol 
canics is exposed (ODM-GSC 1960). There the contact is relatively sharp. The 
transition from fine-grained massive mafic metavolcanic rock, through mafic 
feldspar porphyry and a zone of lit-par-lit pink granitic and dioritic material, to 
massive pink to grey granitoid rock occurs over a distance of less than 20 m (65 
feet).
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The porphyritic contact phase is trondhjemitic, consisting of vermicular in- 
tergrowths of quartz, plagioclase, biotite-chlorite and microcline surrounding 
zoned subhedral plagioclase phenocrysts. The granitic rock is a porphyritic biot 
ite quartz monzonite containing large phenocrysts of microcline perthite up to 
1.5 cm long and smaller phenocrysts of microcline and albite. Large euhedral 
grains of sphene are abundant in this rock and large euhedral epidote crystals 
occur within some plagioclase phenocrysts.

Samples taken from within the intrusion can be classified as massive biotite 
and hornblende-biotite granodiorite and quartz monzonite. Microcline and pla 
gioclase phenocrysts are common in all of the samples examined. The equant 
plagioclase grains typically exhibit complex zoning. The degree of sericitic altera 
tion varies greatly between zones.

SOUTHERN PARAGNEISS

To the south of the map-area, there is another large "granitic" body which is 
separated from the metavolcanic-metasedimentary belt by a three km (2 miles) 
wide zone of paragneiss, lit-par-lit injection gneiss and migmatite. Bands of 
metadimentary biotitic schist alternate with pink and grey granitic material and 
muscovite-rich pegmatite on a variety of scales. The metasedimentary layers 
within the "intrusion" vary in thickness from a metre to 70 m (3 to 225 feet), the 
intervening granitic and gneissic areas are commonly several hundred metres 
thick in places, and pegmatitic injections are up to 20 m (65 feet) thick. Toward 
the intrusion, fewer metasedimentary bands are recognizable, and toward the 
supracrustal sequence the pegmatitic and granitic layers are thinner and less nu 
merous. Individual layers of refractory metasedimentary material, notably iron 
formation, were found up to three km (2 miles) south of the gradational contact 
between "granitic" and metasedimentary rocks shown on Map 2379 (back pock 
et). Migmatitic and lit-par-lit paragneiss with intimate intermixing of paleosome 
and neosome on a small scale are generally restricted to the area within a few 
hundred feet of the indicated contact.

The metasedimentary layers within the intrusion are well exposed in places 
on Rich Lake and Eabamet Lake. These rocks are quartz-biotite and quartz-gar- 
net-biotite schists and banded iron formation similar to those already described 
for the southern metasedimentary belt.

The pink and white granitic phases vary in texture from fine grained and 
massive to coarse and gneissic. These rocks are uniformly leucocratic but the 
proportions of quartz, muscovite, and albitic plagioclase vary widely. The ferro 
magnesian content is low with reddish-brown biotite forming 2 to 5 percent of 
the rock and muscovite constitutes 5 to 15 percent. Small red garnets and euhe 
dral sphene crystals are abundant in many samples.

The white pegmatitic sills consist of quartz, albite, and microcline in varia 
ble amounts and contain up to 35 percent white mica which commonly forms 
"books" up to 8 cm in diameter. Dark purple and black tourmaline occurs as sin 
gle grains and as granular aggregates in several pegmatite outcrops north of 
Rich Lake and along the shore of Eabamet Lake. Small deep blue and light 
green fluorite euhedra were also noted in places within the granitic and pegmati 
tic rocks.
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Photo 14-Long prismatic crystals of pink tourmaline in pegmatite from north of the Lilypad Lakes.

LILYPAD LAKES PEGMATITE DIKES

Several rather .exotic pegmatite dikes bearing such minerals as spodumene, 
lepidolite, pink tourmaline, amblygonite, scheelite, pollucite and beryl intrude 
mafic metavolcanics and metasediments north of the Lilypad Lakes. The dikes 
vary widely in their orientation and in their width from about 10 cm to 12 m (4 
inches to 40 feet). The essential minerals in all of the dikes are quartz, micro 
cline, albite, and white mica, but in some dikes spodumene constitutes up to 40 
percent of the rock in places. In many of the smaller dikes, equant spodumene 
crystals span the entire width, and in the larger dikes pale green subhedral spo 
dumene crystals 45 cm long and 15 cm across are commonly intergrown with mi 
crocline crystals similar in dimension. Pink and lavender lepidolite occur as mas 
ses of fine flakes typically in association with spodumene or tourmaline. The 
tourmaline, which in thin section can be seen as partially altered to lepidolite 
and white mica, was found in several dikes in small quantities, but one spectacu 
lar occurrence is located about 1200 m (4,000 feet) north of the easternmost of 
the Lilypad Lakes. In a dike about 7 m (23 feet) wide the tourmaline, along with 
small amounts of lepidolite and fluorite, constitutes about 20 percent of the rock, 
in some places forming crystals up to 20 cm long (Photo 14). Amblygonite, 
scheelite, pollucite and beryl grains are small and difficult to recognize in hand 
specimen or outcrop. Their presence was detected in petrographic and X-ray
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studies done by the Mineral Research Branch, Ontario Division of Mines. The 
chemical composition and mineralogy of these pegmatites are further described 
in a later section of this report under "Economic Geology".

Evidence relating these exotic pegmatite dikes to the pegmatitic rocks 
within the paragneissic zone is inconclusive. The only other potential source of 
material of granitic composition nearby is the duff Lake Stock, but no pegmati 
tic phases were found in or near the margins of that body. Mineralogically there 
are similarities between these two types of pegmatite. Tourmaline is a common 
accessory mineral in both areas, as is fluorite. The common mica in both types of 
pegmatite has similar colour and habit. Tourmaline is also an abundant acces 
sory mineral in the metasediments around the paragneissic zone. This is proba 
bly the result of boron metasomatism, which in turn suggests that ion-charged, 
potentially pegmatite-forming fluids did emanate from that area.

QUARTZ-FELDSPAR PORPHYRY SILLS

At least three similar quartz-feldspar porphyry sills between 60 and 120 m 
(200 and 400 feet) thick occur north of the Lily pad Lakes. The rocks weather 
pink to light grey but on the fresh surface they are a medium grey. The sill rocks 
can be distinguished from felsic metavolcanics nearby by their massive character 
and by their large blue opalescent quartz phenocrysts. Pink and white plagioc 
lase phenocrysts are typically smaller than the quartz "eyes", but are far more 
numerous, forming 10 to 20 percent of the rock. Microcline phenocrysts appear 
to be small and relatively rare. The quartzofeldspathic matrix is very fine 
grained with muscovite forming a weak foliation.

The sills appear to have been subjected to increasing deformation toward 
the western boundary of the map-area. Whereas biotite flakes are randomly ori 
ented and quartz phenocrysts are subround in the eastern part of the sills, to 
ward the west the quartz "eyes" are lensoidal and the biotite forms a distinct fol 
iation. Scattered pyrite is also common in the western parts of the sills.

MINOR INTRUSIONS

There are numerous small felsic dikes and sills within the area, but most of 
these were too small to appear separately on Map 2379 and were not examined 
petrographically. Several of these minor intrusions are notable.

Northeast of Pikokwaya Lake a massive feldspar porphyry dike about 5 m 
(16 feet) wide forms the face of a cliff about 15 m (50 feet) high. The rock weath 
ers a light pink with abundant large (l cm long) phenocrysts of feldspar standing 
out on the outcrop surface. In thin section the rock consists of subhedral zoned 
perthitic phenocrysts in a fine-grained matrix of quartz and feldspar which also 
contains epidote, hornblende, apatite, and sphene. In overall composition the 
rock is a porphyritic quartz monzonite.

A small sill-like intrusion south of the Eabamet River portage consists of eu 
hedral hornblende and plagioclase phenocrysts in a fine-grained felsic matrix.
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The hornblende, which weathers high, forms stubby euhedral crystals up to l 
cm across in the massive part of the intrusion, but in some places it forms au- 
gen-shaped aggregates producing a distinct foliation. In thin section pressure 
shadows around the augen were seen to be occupied by coarse-grained quartz 
and mica. The plagioclase phenocrysts weather with a low relief and appear 
brown against the light grey matrix. They are generally smaller than the horn 
blende crystals and are highly sericitized.

In the vicinity of the Fort Hope mine, two types of intermediate dikes occur. 
Both are trondhjemitic but they differ greatly in texture. One has a slightly por 
phyritic sub-granitic texture in which only well-zoned euhedral plagioclase 
grains have retained their original form. Quartz is now anhedral granular and in 
terstitial. Clots of biotite, chlorite and carbonate appear to be pseudomorphs 
after original ferromagnesian minerals.

The other rock type is strongly porphyritic with large (5 to 10 mm long) 
white, complexly zoned plagioclase phenocrysts and glomerporphyritic clusters. 
Odd shaped lenses of granular quartz after original quartz phenocrysts are also 
abundant. The very fine grained matrix which forms 60 to 70 percent of the rock 
consists of quartz, feldspar, biotite, and chlorite. The weak foliation produced by 
the phyllosilicates bends sharply around the phenocrysts.

METAMORPHISM

The essential mineral assemblages within the rocks of the map-area may be 
summarized as follows: 

Mafic metavolcanics:
Hornblende -l- plagioclase (An35.55 ) -l- epidote   almandine ± biotite   
quartz 

Felsic meta volcanics:
Plagioclase (An15 .30) + quartz 4- biotite   hornblende   muscovite   
epidote   microcline   almandine 
Metasediments:
Quartz -l- plagioclase + biotite   almandine   muscovite   epidote   
staurolite   microcline   sillimanite

The occurrence of plagioclase of composition An^5, and of staurolite are 
characteristic of the almandine-amphibolite facies of Winkler (1967) or the am 
phibolite facies of Turner (1968). No cordierite was identified in any of the rocks 
from the map-area but cordierite porphyroblasts are reported in graphitic schist 
around Wottam Lake, about 10 km (6 miles) west of the map-area (Prest 1939).

Greenschist facies rocks characterized by chlorite 4- albite 4 quartz assem 
blages are present along narrow shear zones and tuffaceous units where retro 
grade metamorphism has occurred.

In places distinct contact effects are superimposed on that of regional meta 
morphism. Near the inferred contact between the mafic metavolcanics and 
plutonic rocks in the northern part of the map-area the amphibolites have taken 
on a granular hornfelsic texture for several hundred metres to the south. There 
has been little change in mineralogy although diopside was found in some thin 
sections. The effects can be described as those of the hornblende hornfels facies.
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The presence of sillimanite (only polymorph of Al2SiO5 found in the map- 
area) with staurolite and muscovite in the metasedimentary and migmatitic 
rocks, adjacent to and included in the "granitic" body to the south of the map- 
area, is indicative of higher grade regional metamorphism up to anatectic condi 
tions. This southern "intrusion" which has assimilated large amounts of meta 
sedimentary material, is the probable source of Li, B, F, Cs, Be and W bearing 
fluids which have been active in this area. As well as producing the exotic peg 
matites north of the Lilypad Lakes, these fluids are responsible for mild metaso 
matic effects such as the concentration of secondary tourmaline in metasedimen 
tary and felsic metavolcanic rocks in the southern part of the map-area.

Cenozoic

QUATERNARY

Pleistocene and Recent

Most of the map-area is covered by morainal sand and boulder till deposited 
during Wisconsinan glaciation, and (or) a mantle of glaciolacustrine fine sand 
and silt deposited during the retreat of glacial Lake Agassiz (Thurston and Car 
ter 1970). From the drill hole data, depth to bedrock is estimated at between 7 to 
17m (20 to 50 feet) in most places, but drift thickness in excess of 30 m (100 feet) 
is probable east of Opikeigen Lake where cliffs over 13 m (40 feet) high of bedded 
sand and clay are exposed. Till containing a high proportion of large round gran 
itic boulders is found in the extreme northern and southern parts of the map- 
area, but over most of the "greenstone" bedrock the Pleistocene deposits are cov 
ered by a thick flat-lying layer of muskeg and paludal material.

A narrow, sinuous esker 18 to 24 m (60 to 80 feet) in height occurs north of 
the Lilypad Lakes. It is flanked by a broad area of sand and gravel which slopes 
off gradually for about 600 m (2000 feet) on either side, and which includes nu 
merous small kames and kettle lakes. Extending east-west across the Lilypad 
Lakes, there is a flat-topped hill of sand and gravel, steep-sided to the north but 
sloping gently southward. This feature is probably also of glaciofluvial or deltaic 
origin.

The direction of ice movement in this area, as estimated from the orienta 
tion of glacial striae and large scale features such as drumlinoid hills and stream 
channels, is S80 0 -85 0 W. Mafic metavolcanics commonly have finely polished 
surfaces, but there are few good examples of glacial striae. One notable exception 
occurs north of the Lilypad Lakes where there are several glacial furrows over 70 
cm (2 feet) deep (Photo 15).
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ODM9734

Photo 15-Deep glacial furrow in mafic metavolcanic outcrop.

Correlation of Geology and Aeromagnetic Data

The Opikeigen Lake map-area is included in the area covered by ODM-GSC 
Aeromagnetic Series Map 964G (1960).

The most prominant aeromagnetic feature on the map is a sub-circular pat 
tern which outlines the duff Lake Stock. The contact zone of the intrusion is re 
sponsible for a uniform 200-gamma anomaly around the body. Two positive ano 
malies of about 200 gammas occur within the intrusion near the east and west 
sides, but because of very poor exposure in these areas, they cannot be correlated 
with lithologic or structural features. A large area to the east of the intrusion, 
which is also completely drift-covered, is characterized by low magnetic relief 
and low absolute values. On this evidence alone it is assumed to be underlain by 
metasediments.

The isomagnetic lines near the contact between the northern granite and 
mafic metavolcanics roughly parallel the contact. However, the very slight differ 
ence in magnetic intensity between the rock types and the distorting effects of 
large positive anomalies over the iron formation around Pikokwaya Lake, make 
it impossible to locate the contact accurately by geophysical means.

The rest of the map-area is dominated by strong aeromagnetic patterns over 
bands of magnetite-rich iron formation, which in many places causes pro 
nounced deflection of compass needles on the ground. Some bands of iron forma 
tion are over 8 m (26 feet) thick. Magnetic relief over such rock may be as high
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as 7,000 gammas within the map-area but it is generally between 500 and 2,000 
gammas compared to relief of over 13,000 gammas around Miminiska Lake 8 km 
(5 miles) to the west.

The semi-continuous linear anomalies over iron formation outline a number 
of large east- to northwest-trending fold structures described in the section on 
"Major Folds". Offsets or relatively sharp breaks in aeromagnetic patterns such 
as those at Rond Lake and at the southeastern corner of the duff Lake Stock 
have been interpreted as faults,

Between the strong positive anomalies over the iron formation the subtle di 
fferences in aeromagnetic expression between mafic and felsic metavolcanics and 
metasediments are largely obscured.

A strong positive anomaly within the migmatite-paragneiss zone to the 
south of Rich Lake follows a remnant band of iron formation, which outlines a 
major fold. The southern limb of this structure is about 4 km (2 1A miles) south of 
the gradational contact between "plutonic" and metasediments shown on Map 
2379 (back pocket). South of that point the magnetic intensity is remarkably 
uniform, suggesting that the area is underlain by homogeneous plutonic rock.

STRUCTURAL GEOLOGY

Regional Geology

The map-area lies completely within the Uchi Belt, a major east-west-trend 
ing subdivision of the Superior Province, dominated by Early Precambrian me 
tavolcanics. This belt is bounded several miles to the north and south of the 
map-area by the Gods Lake and the English River Belts, which are predomi 
nantly gneissic areas derived in large part from sedimentary and intrusive grani 
tic rocks (Ayres et al. 1971).

The major structural elements in the eastern part of the Uchi Belt are tight 
east-west-trending isoclinal folds. Such structures are well documented in the 
Frond Lake-Miminiska Lake area, just west of the present map-area, where a 
complex series of folds plunge moderately eastward (Prest 1942; Thurston and 
Carter 1970). On the eastern side of the map-area the Rond Lake Fault effec 
tively separates local structures from those in the area north of Eabamet Lake.

Foliation, Schistosity and Gneissosity

Foliation, produced by the preferred sub-planar orientation of platy and (or) 
acicular metamorphic minerals such as amphiboles, micas, or chlorite, and (or) 
by stretching of sedimentary clasts, pyroclastic fragments, amygdules, etc., is 
very common within the metavolcanics and some metasediments metamorp 
hosed under amphibolite facies conditions. This foliation is associated with par 
allel closely spaced cleavage sets, which are particularly obvious on vertical expo 
sures.
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Schistosity is well-developed in some metasediments along Lilypad Creek, 
and north of Rich Lake where it is gradational into gneissosity near the migma- 
tite-paragneiss zone. Along shear zones and tuffaceous horizons where mafic me- 
tavolcanics have undergone retrograde metamorphism, schistosity is commonly 
pronounced.

In places where primary layering or bedding can be recognized, foliation ap 
pears to parallel the original stratification. Two mineral foliations occur in crenu- 
lated mafic metavolcanics on the northwestern side of Opikeigen Lake. The older 
foliation is folded while the second parallels the axial plane of the crenulations. 
This was also observed in highly schistose metasediments from north of Lilypad 
Creek.

Gneissosity is well developed in some of the meta-gabbro-diorite sills, partic 
ularly the one south of Pikokwaya Lake. Gneissic mafic metavolcanics occur 
north of Pikokwaya Lake. In the neosome phases of the migmatite-paragneiss 
zone, the gneissosity is developed to a variable degree and is probably a primary 
flow feature due to injection of the magma between planar sheets of remnant 
metasediment.

Lineations

Good examples of tectonic linear elements associated with minor folds, cren- 
ulated foliations, alignments of acicular minerals and elongations of clasts, am- 
ygdules, etc, are relatively rare in this map-area. Minor folds are obvious in some 
metasediments around Lilypad Creek and north of the Lilypad Lakes, but they 
were seldom observed in metavolcanic rocks unless intruded quartz veins were 
also deformed. The fold axes generally trend east-west and plunge moderately in 
both directions. Lineations due to crenulations in highly foliated rocks on the 
northwestern side of Opikeigen Lake are northwest-trending with a shallow 
plunge toward the northwest. In general the lineations observed parallel the re 
gional trends and those of the larger scale folds in the map-area.

Major Folds

As indicated previously in the section titled "Correlation of Geology wth 
Aeromagnetic Data", bands of iron formation outline a number of major folds 
within or partially within the map-area. Traces of the axial planes of these folds 
are shown on Map 2379 (back pocket).

The southernmost of the three major folds trends northwestward, the north 
limb passing through Rich Lake. It occurs entirely within the migmatite-parag 
neiss zone south of the metavolcanic and metasedimentary sequence, and is rec 
ognized only because of the strong aeromagnetic expression produced by iron 
formation units.

The fold in the northeastern part of the map-area around Pikokwaya Lake is 
evident in the field because of readily traceable bands of iron formation which 
also stand out on the aeromagnetic map. Only one exposure of pillow lava suita-
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ble for a top determination was located in the vicinity of this fold. On the basis 
of that determination alone this fold is an anticline. The apparent plunge is shal 
low toward the northwest.

The largest structure is an east-west-trending fold which extends across the 
map-area from Rond Lake to the Lilypad Lakes. Stratigraphic relationships be 
tween rocks on the northern and southern limbs are uncertain. In fact, the struc 
ture in this area is probably far more complicated than the single fold suggested 
by aeromagnetic patterns, but because of poor exposure and lack of facing crite 
ria this will be difficult to determine. If a simple fold structure is assumed, top 
determinations from pillow lavas on the extreme northern and southern flanks 
of the fold indicate that this is also an anticline.

Faults and Lineaments

There are probably many faults in the map-area that were not mapped be 
cause of the poor outcrop distribution. Those which are shown on Map 2379 
(back pocket) were recognized because of obvious stratigraphic offsets observed 
in the field or inferred from the aeromagnetic map (ODM-GSC 1960).

The largest fault in the map-area is the Rond Lake Fault, which may extend 
as far south as Triangular Lake about 10 km (6 miles) south of the map-area. 
The fault is inferred from the coincidence of a weak lineament, a marked aero 
magnetic discontinuity and a major stratigraphic displacement recognized by 
both Prest (1942), and Thurston and Carter (1970) who mapped on both sides of 
the "break".

The minor northeast-trending faults which intersect the gabbro-diorite sill 
near Pikokwaya Lake, and the north-south faults east of the Lilypad Lakes also 
caused considerable offset, obvious in the field.

Many of the topographic lineaments recognizable on airphotos are probably 
faults and shear zones. Only a few of the more prominent lineaments are shown 
on Map 2379 (back pocket). Some of the west-southwest-trending lineaments 
may be related to ice movement, particularly in the northern part of the map- 
area.

ECONOMIC GEOLOGY

The area was extensively prospected in the late 1920s when gold was first 
discovered south of Rond Lake. Exploration for gold, tungsten, lithium, base 
metals, and iron has gone on sporadically on a small scale since that time (see 
"History of Mineral Exploration and Mining") but no economically viable de 
posits have been found. Activity in recent years has been directed toward base 
metal sulphide mineralization associated with metavolcanics, however, with the 
recent surge in price, a renewal of interest in local gold potential is anticipated.

Conventional prospecting has been restricted in this map-area by the rela 
tively remote location, difficult access and poor exposure. Few modern geological 
or geophysical surveys and diamond drill programs have been carried out. The
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TABLE 3 INFORMATION ON PROPERTIES IN THE OPIKEIGEN 
AREA FILED WITH THE ONTARIO DIVISION OF MINES

Company or 
Individual

Campbell, R.J.

Canadian Nickel 
Company Limited

Hopa-Tricia 
Mines Limited

Rexdale Mines 
Limited

Selco Mining 
Corp. Limited

Standard Lithium 
Corporation

Type of 
Work

D.D.H. (3) 
D.D.H. (1)

D.D.H. (1) 
D.D.H. (3) 
D.D.H. (1)

G. R., P.

A.(M.,E.M.)

G.(M.,E.M.) 
G.M.

D.D.H. (5) 
D.D.H. (8)

File Number* or 
Location of File

Ferguson Lake No. 11 
Opikeigen Lake No. 11

Rich Lake No. 10 
Opikeigen Lake No. 12 
Opikeigen Lake No. 13

Regional Geologist 
Files, Thunder Bay

2.469

2.460 
2.723

Opikeigen Lake No. 10 
Ferguson Lake No. 10

Year

1962 
1962

1973 
1972 
1973

1938

1971

1971 
1971

1956

LAKE MAP-

Location of 
Work 

(see Figure 5)

A 
A

C 
D
E

F

G

H 
I

A 
B

Legend:

* File Number in Assessment Files Research Office, Ontario Division of Mines.

D.D.H.   Diamond Drill Hole (number of holes) 
G.R.   Geological Report

P.   Plan
A.   Airborne
G.   Ground
M.   Magnetometer survey 

E.M.   Electromagnetic survey

records of exploration work submitted for assessment credit to the Ministry of 
Natural Resources is listed in Table 3 (see Figure 5).

Although no exploration activities were encountered during the present sur 
vey, several claim groups were held within the map-area. The locations of these 
claim blocks are indicated on Map 2379 (back pocket).

Mineral deposits found so far within the area fall into five categories:
1. Gold-bearing quartz veins and shear zones which are in places associ 
ated with porphyry sills and dikes.
2. Scheelite-bearing quartz veins
3. Quartz-magnetite iron formation interbedded with metavolcanics and 
metasediments.
4. Base metal sulphide minerals associated with mafic metavolcanics.
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5. Lithium-bearing pegmatite dikes.
Characteristics of each type of deposit are summarized below. Descriptions 

of individual properties and occurrences are listed in a later section.

Gold-Bearing Quartz Veins and Shear Zones

The only quartz veins for which gold assays have been reported occur in the 
vicinity of the Fort Hope mine. Numerous grab and channel samples containing 
gold in excess of l ounce per ton have been reported (Dent 1972) but the 
"values" were considered erratic. Several gold occurrences in quartz veins north 
of Rich Lake were described by Burwash (1929) and Prest (1942) but their gold 
contents were generally reported as "low". Numerous samples of quartz from 
veins throughout the map-area were collected by the field party but none were 
found to contain more than trace amounts of gold.

All of the known gold-bearing zones occur in mafic metavolcanics or at the 
contact of mafic metavolcanics and minor intrusions of feldspar or quartz-felds 
par porphyry, and most of these zones are east- to northeast-trending. Vein 
widths vary up to 3 m (10 feet) but most are 10 to 20 cm (4 to 8 inches) across. 
Commonly the veins are very irregular in shape, bifucating or pinching out into 
shear or breccia zones and recurring several times along strike. In the Fort Hope 
mine, bulges occur where veins are intersected by cross-fractures. Higher gold 
"values" are reported from these bulges (Oja 1963).

Minor pyrrhotite, chalcopyrite, pyrite, and variable amounts of carbonate 
material are common within the quartz veins but visible native gold, which has 
been reported in several places in the Fort Hope mine, does not appear to be 
associated with the sulphide or carbonate minerals. The gold occurs for the most 
part within the quartz but visible gold has been reported up to 1.2 m (4 feet) into 
the host rock (Laederer 1938).

The association of auriferous quartz veins with porphyry bodies has been 
noted only in the vicinity of the Fort Hope mine. There, one of the main veins 
occupies a shear zone at the contact of a 1.5 m (5 feet) wide porphyry dike. The 
vein and the porphyry dike can be traced together for several hundred feet and 
it appears that the dike serves as a structural control of the vein. Several smaller 
quartz veins have been located in similar positions with respect to porphyry in 
trusions in that area (Dent 1972).

Scheelite-Bearing Quartz Veins

White, translucent scheelite occurs in an east-west-trending quartz vein sys 
tem which occurs in mafic metavolcanics between Opikeigen and Rich Lakes. 
The vein is highly irregular, forming several pods up to 2 m wide by 5 m long (6 
by 15 feet) connected along strike by a narrow stringer about 15 cm (6 inches) 
wide. The scheelite is coarse grained and forms irregular masses from a few mm 
to a few cm across, disseminated in the quartz. Pyrite, pyrrhotite, and some visi 
ble gold were also reported in the vein material by Prest (1942). Two grab sam-
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pies of vein material selected by the field party after examination with ultravio 
let radiation, were analyzed and found to contain 1.90 percent and 0.65 percent 
WO3 (Mineral Research Branch, Ontario Division of Mines).

Although this is the only major scheelite occurrence in the present map- 
area, another prospect occurs 16 km (10 miles) east of Fort Hope, north of Re 
serve Creek, where the scheelite is disseminated in a broad silicified shear zone 
(Prest 1942). Both of these scheelite occurrences were investigated during the 
second World War when gold and strategic materials such as tungsten were 
sought extensively.

Quartz-Magnetite Iron Formation

Banded Algoma-type iron formation, consisting of regular laminations of 
aphanitic magnetite-rich and coarser grained quartz-rich materials, occurs in 
several places within the map-area intercalated with both metavolcanics and 
metasediments. The individual laminations are in the order of l to 7 cm (Vz to 3 
inches) thick. Iron formation units vary from less than 30 cm (l foot) to over 8 m 
(25 feet) thick but commonly several units occur within stratigraphic distances 
of 30 to 60 m (100 to 200 feet).

The iron formation is only well exposed in three places, around Pikokwaya 
Lake, north of Rich Lake, and northeast of the Lilypad Lakes, but elsewhere the 
major bands can generally be traced by their aeromagnetic expression. Magnetic 
relief over the iron formation is in the order of 1000 to 2000 gammas but it is less 
than 100 gammas in many places (ODM-GSC 1960). Where the iron formation is 
exposed it appears relatively lean, with magnetite content varying from 20 to 30 
percent (approximately 14 to 21 percent Fe). This plus the relatively narrow 
width of the units suggests that the iron formations in this area are not economi 
cally viable iron resources at this time. In comparison, the iron formation around 
Miminiska Lake, just west of the map-area, has been tested for its iron ore po 
tential and grades between 18.16 and 32.6 percent Fe have been reported over a 
width of 155 m (507 feet).

Base-Metal Sulphide Minerals Associated with Mafic 
Metavolcanics

Within this map-area pyrrhotite and pyrite are commonly disseminated in 
mafic metavolcanics, particularly within fine mafic pyroclastic rocks and chlori 
tic schist. These minerals rarely constitute more than 10 percent of a rock. No 
copper- or zinc-bearing sulphide minerals were found by the field party in this 
association and no occurrences are known in the map-area.

Lenses up to l m (3 feet) thick and several tens of metres long containing 
massive pyrrhotite and gossan occur within and between mafic tuff and tuff- 
breccia units in several places north of the Lilypad Lakes and Lilypad Creek, 
and between Rich Creek and Opikeigen Lake. Gossan zones, spatially related to 
iron formations bands also occur north of the Lilypad Lakes and in the Pikok-
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waya Lake area. Analyses of samples of the massive pyrrhotite and gossan mate 
rial proved to be low in copper and zinc. The highest "values" obtained were 
from a grab sample of massive sulphide minerals from north of Lilypad Creek, 
which assayed 0.08 percent Cu and 0.05 ounce of gold per ton.

Lithium-Bearing Pegamtite Dikes

Pegmatite dikes in at least two localities north of the Lilypad Lakes contain 
the lithium-bearing minerals spodumene, lepidolite, and amblygonite as well as 
tourmaline, pollucite, fluorite, beryl, scheelite, cassiterite and minor gold in a 
matrix of quartz,albite, microcline, and white mica.-In some dikes spodumene 
may consitute up to 40 percent of the rock in places and average more than 20 
percent overall. A sample from such a dike, collected by the field party, was ana 
lyzed and found to contain 2.05 percent Li2O (Mineral Research Branch, Ontario 
Division of Mines), but analyses as high as 4.45 percent Li2O have been reported 
(Assessment Files Research Office, Ontario Division of Mines, Toronto).

Other dikes containing only minor spodumene are higher in lepidolite, pink 
tourmaline (elbaite), amblygonite and pollucite. A sample of this material was 
analyzed and found to contain 1.20 percent Li2O, 2.54 percent Cs2O, and 0.02 
percent Sn (Mineral Research Branch, Ontario Division of Mines, Toronto).

Description of Properties

Properties described are listed alphabetically under the names of the 1973 
claim holders. The numbers in brackets following the property names corre 
spond to those shown in Figure 5.

Details of the history of these properties are taken from company reports on 
file with the Assessment Files Research Library, Ontario Division of Mines, To 
ronto, from reports and records of the Ontario Division of Mines, and from infor 
mation made available by the companies and individuals concerned.

R.J. CAMPBELL [1]

Four patented claims in two separate areas north of the Lilypad Lakes were 
held by R.J. Campbell in 1973.

History

Lithium-bearing pegmatite dikes north of the Lilypad Lakes were known at 
the time of Prest's (1942) field work. The first recorded work on these occur 
rences was done in 1956 after staking by Standard Lithium Corporation Limit- 
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ed. That year 12 diamond drill holes were put down; 7 drill holes totalling 760 m 
(2500 feet) on claims Pa27167 and Pa 27168 and 5 holes totalling 208 m (675 feet) 
on claim Pa27166.

Several trenches were blasted across spodumene- and lepidolite-bearing 
dikes and channel samples were taken for analysis.

The same two areas were restaked in 1962 by R.J. Campbell who drilled an 
additional 3 diamond drill holes on claim Pa27168 and one additional drill hole 
on claim Pa27166. No further work has been reported on the properties.

Geology and Mineralization

On claim Pa27166 the main dike investigated by diamond drilling is about 6 
m (20 feet) wide and is traceable for at least 50 m (150 feet). It strikes northeast 
and dips southeast at about 600 . Numerous smaller dikes, of varying strike but 
mostly sub-parallel to the main dike, were seen in the vicinity. All of these in 
trude mafic metavolcanic country rock .

Mineralization recorded in drill logs consists of spodumene and lepidolite 
but no analyses of the core were reported. Grab samples from the surface 
trenches however gave reported results as high as 4.45 percent Li2O, and one 
channel sample 8 m (25 feet) long averaged 1.63 percent Li2O (Regional 
Geologist's Files, Ontario Ministry of Natural Resources, Thunder Bay). The 
pale green and grey spodumene crystals attain dimensions up to 15 by 60 cm (6 
inches by 2 feet), but most grains are much smaller, in the order of l to 2 cm (Vz 
to l inch ) long. Irregular shaped spodumene-rich zones are concentrated in the 
centre of the dike, but are rarely continuous along strike for more than a few 
feet. Toward the margins of the dike the pegmatite is generally finer grained and 
has a higher feldspar but lower spodumene content. Small scattered flakes of lep 
idolite occur throughout the dike but are also concentrated in the spodumene- 
rich zones.

At least one pegmatite dike in this locality contains spectacular crystals of 
pink tourmaline up to 20 cm (8 inches) long, which in places form 10 to 20 per 
cent of the rock. This pegmatite contains only minor spodumene but lepidolite 
constitutes 5 to 10 percent. A sample of this material collected by the field party 
was found to contain only 1.2 percent Li2O, but 2.54 percent Cs2O indicating a 
significant pollucite content (Mineral Research Branch, Ontario Division of 
Mines, Toronto).

The southwestern property consisting of claims Pa27167, Pa27168 and 
Pa27169 is predominantly underlain by mafic metavolcanics with felsic pyroclas 
tic rocks to the north and metasediments to the south. Several coarse to medium 
grained pegmatite intrusions have been explored, mostly intruding the mafic 
metavolcanics. Most of the intrusions are east-west-trending and dip steeply 
northward. Some appear to be concordant but others are clearly cross-cutting. 
At least one major dike strikes north-south. Nearly all of the intrusions contain 
some spodumene but visible lepidolite and tourmaline are far less common in 
this area. Spodumene, which forms crystals up to 50 cm (18 inches) long, occurs 
in concentrations up to 40 percent. The other major constituents of the pegma 
tites in this area are quartz, white albite, pink to white microcline, which com-
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monly forms crystals as large as spodumene, and white mica. Visible fluorite, 
scheelite, and beryl are rare but do occur in some intrusions; in fact scheelite 
contents as high as 10 to 15 percent over 1.3 m (4 feet) were reported in drill logs 
(Assessment Files Research Office, Ontario Division of Mines, Toronto). Ambly 
gonite, a lithium-bearing feldspar, and pollucite, a cesium-bearing zeolite, are 
not readily distinguished from white albite in the field, but were subsequently 
identified by X-ray and quantitative chemical analyses of whole rock and min 
eral samples. Allanite, apatite, cassiterite and zircon were also identified in thin 
sections of this material. Although grain size increases across these dikes from 
the margins to the centre, no consistent mineralogical zonation was observed.

The best drill hole intersection reported in this claim group averaged 1.07 
percent Li2O over 10.4 m (34 feet) of mineralized pegmatite. Several grab sam 
ples from the main dike, which has been traced in trenches and drill holes for a 
length of 240 m (800 feet) and varies in width from 1.5 to 7.5 m (5 to 25 feet), 
ranged in grade between 0.53 and 4.07 percent Li2O (Regional Geologist's Files, 
Ontario Ministry of Natural Resources, Thunder Bay).

CANADIAN NICKEL COMPANY LIMITED [2]

During 1973, the Canadian Nickel Company Limited held three blocks of 
claims within the map-area. One block of 22 claims, consisting of Pa310038 to 
310052 inclusive and Pa312660 to 312666 inclusive, is located southeast of Pikok- 
waya Lake extending across Opikeigen Lake. In the summer of 1972, three 
south-plunging diamond drill holes totalling 156 m (512 feet) in length were put 
down on the east side of Opikeigen Lake on claims Pa310044 and Pa310051. 
These holes intersected mafic to intermediate metavolcanics which contained 
minor disseminated pyrite and pyrrhotite. Short sections of core up to 3 m (10 
feet) long contained up to 15 percent total sulphide minerals, and one 15 cm ( 6 
inches) section contained approximately 50 percent pyrrhotite. Traces of chalco 
pyrite and sphalerite were reported in the drill logs, but all reported analyses 
were less than 0.1 percent copper (Assessment Files Research Office, Ontario Di 
vision of Mines, Toronto).

A second claim block consisting of claims Pa309609 to 309612 inclusive and 
Pa312667 to 312669 inclusive is located about 3 km (2 miles) south of Pikokwaya 
Lake. Early in 1973 a single drill hole 72 m (236 feet) long intersected metasedi- 
ments and thin bands of iron formation, but only minor pyrite and pyrrhotite 
were reported (Assessment Files Research Office, Ontario Division of Mines, To 
ronto).

The third property consists of 8 claims, Pa322015 to 322018 inclusive and 
Pa322035 to 322038 inclusive, which are located at the mouth of the river be 
tween Rond and Eabamet Lakes. A single drill hole 131 m (428 feet) long was 
put down on claim Pa322015 in January of 1973. The metasediments and tuff re 
ported in drill logs contained several graphitic units but very little sulphide min 
eralization (Assessment Files Research Office, Ontario Division of Mines, Toron 
to).
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J. DONNER [3]

In 1973, J. Bonner held four widely scattered claim groups within the map- 
area. Two of these groups, consisting of four claims each, are completely over 
water. Claims Pa363919 to 363922 inclusive are off the south shore of Opikeigen 
Lake opposite the mouth of Lily pad Creek. Claims Pa363937 to 363940 inclusive 
are off the west shore of Rond Lake.

A larger block of claims consisting of Pa363936, Pa363941 to 363944 inclusive 
and Pa363947 to 363951 inclusive is located about 2.5 km (IVz miles) southwest 
of Pikokwaya Lake. This area which is believed to be underlain by mafic meta- 
volcanics is almost totally drift covered.

Mr. Bonner also held 13 claims, Pa363923 to 363925 inclusive, in the area 
northeast of the Lilypad Lakes. This block is underlain by mafic and felsic meta- 
volcanics and iron formation, and adjoins claim Pa27166 in which the lithium- 
bearing pegmatites occur. Minor sulphide occurrences were noted by the field 
party in both the mafic and felsic metavolcanics but no workings were located.

No assessment work has been reported on any of the above claim groups.

FROND LAKE MINING COMPANY LIMITED [4]

Several claims north of the westernmost of the Lilypad Lakes were held by 
Frond Lake Mining Company Limited during part of the 1973 field season. No 
exploration work was reported on the claims which were subsequently cancelled 
in July 1973. Part of the same claim block just west of the map-area was how 
ever retained.

B.B. JESSEL [5] (FORT HOPE MINE)

This property, commonly referred to as the Fort Hope mine consists of 16 
contiguous patented claims Pa33 to 44 inclusive, Pa 46, and Pa 48 to 50 inclusive, 
located south of Rond Lake. When visited by the field party, the mine site was 
reached by an overgrown corduroy road from the southwest corner of Rond 
Lake. None of the buildings constructed in the late 1920s when the deposit was 
originally developed, are at present standing. The collapsed headframe makes 
examination of the shaft area hazardous. Very little mineralized material was 
found on the dump which has been sampled for test ore many times in the past. 
A number of samples of quartz-bearing material were collected from numerous 
trenches located by the field party, but on analysis no sample proved to contain 
more than trace amounts of gold (Mineral Research Branch, Ontario Bivision of 
Mines, Toronto).

Most of the following description of the property is taken from company rec 
ords.
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History

The discovery of gold on this property in 1927 sparked a brief staking rush in 
this region during the late 1920s. Development of the original discovery took 
place rapidly under a company known as Fort Hope Gold Mines Limited. By the 
end of 1928, a 38 m (125 feet) two-compartment shaft located near the main 
showing had been sunk, with 101 m (330 feet) of lateral development on the 100 
foot (30 m) level. Several hundred metres of stripping and trenching were also 
done at that time. Work was discontinued at the end of 1928 without any rec 
orded gold production.

In 1934, the property was acquired by Fort Hope Consolidated Gold Mines 
Limited and during the period 1934 to 1935 the mine was dewatered and 1520 m 
(5,000 feet) of diamond drilling was done in 17 holes. Surface showings were ex 
tended eastward and surface trenches and underground areas were channel sam 
pled.

No further exploration on this ground was reported until 1946 when it was 
obtained by Golden Hope Mines Limited. In that year, another 17 diamond drill 
holes totalling 1650 m (5,400 feet) were put down and a ground magnetometer 
survey was conducted. In 1958-59, after a feasibility report in 1955 by Halet 
(1955), the same company partially dewatered the underground workings and 
undertook an extensive surface exploration program including bulk sampling of 
several veins totalling 3105 kg (6842 Ib.) of rock (Dent 1972).

The property has remained idle since 1959, although two more feasibility re 
ports by Gja (1963) and Dent (1972) have been prepared.

In 1974, ownership of the property was transferred from Golden Hope Mines 
Limited to Mr. B.B. Jessel.

Geology

The area around the mine is one of the few places in the map-area where pil 
low lavas are well exposed. These lavas are intermediate in composition, now 
consisting of oligoclase and hornblende. They have been intruded by several 
east-west-trending quartz-feldspar and feldspar porphyry dikes and lenses, tron- 
dhjemitic to granodioritic in composition, which vary up to 2 m (6 feet) wide but 
are generally less than 70 cm (2 feet) wide.

The gold-bearing quartz and quartz-carbonate veins are east-west- and 
northeast-southwest-trending. Several distinct veins have been trenched and 
(or) intersected in drill holes, but cross-cutting northwest-southeast-trending 
fractures have created numerous offsets, making it difficult to trace individual 
veins. The northeast-southwest-trending veins are commonly lenticular in three 
dimensions, pinching from several metres to a few centimetres wide over short 
distances or bifurcating into a system of narrow stringers. Where these veins are 
intersected by the northwest-southeast-trending faults and shear zones they 
tend to bulge markedly. The east-west-trending veins are much more regular in 
shape and width.

The vein material is predominantly white quartz, but dull grey calcite is also
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abundant. Sulphide minerals in the veins include pyrrhotite, pyrite, and chalco 
pyrite. Visible gold has been reported in several places in the vicinity of the 
mine, particularly near the intersections of quartz veins and the northwest- 
southeast-trending fractures, and in quartz veins and silicified shear zones along 
the contacts of the porphyritic intrusions with the country rock.

Mineralization

Gold is associated primarily with the quartz-carbonate vein material, but 
significant gold content in the country rock was reported up to 1.3 m (4 feet) 
from the veins by Laederer (1938). Numerous company assays over l ounce of 
gold per ton are included in reports by Laederer (1938), Gagan (1959) and Halet 
(1955) but gold "values" were generally described as erratic. A single grab sam 
ple of "good-looking ore" taken by Burwash, who visited the mine in 1928, as 
sayed 9.37 ounces of gold per ton (Burwash 1929). Burwash reported an average 
assay of 1.01 ounces of gold per ton from samples taken across widths of from 20 
to 198 cm (8 to 78 inches) over a vein length of 175 m (575 feet).

Exploration work in the past has been concentrated on two vein systems 
which have become known as the "Shaft" and "California" veins (Figure 6). The 
following description of the "Shaft" vein is taken from Dent's summary of the 
mine property (Dent 1972):

The "Shaft Vein" is an irregular fracture zone striking north 27 0 east and dipping 74 0 northwest. 
Only a length of about 30 feet has been explored. Southeast striking fractures cut the above zone. At 
some of these intersections, irregular bodies of quartz with visible gold are frequently found. The 
quartz is white, sugary, and often glassy, with carbonates. Mineralization consists of pyrrhotite, py 
rite and chalcopyrite. R.V. Oja says: "The visible gold is not confined to the vein quartz. In several 
places, gold was noted in the schisted wallrocks. The width of the mineralization varies but the aver 
age lies between two to four feet". At the time of the writer's visit, where the "Shaft Vein" was well 
exposed and accessible, little quartz was visible. The "Shaft Vein" could be seen in the northeast end 
of the shaft but could not be examined closely because the shaft timber is unsafe. The vein appeared 
to be about 10 inches, wide and, although it showed several minor displacements by cross fractures, 
it had a steep northwest dip. This main vein appeared to be cut off near the northeast end of the 
shaft by a northwest-striking fracture. A stringer zone could be traced in shallow trenching, north 
eastwards, perhaps 25 feet from the shaft collar. The vein was not exposed southwest of the shaft, al 
though there is evidence that rock trenching has been done in this direction adjacent to the shaft.

Initial sampling underground of a vein, apparently the "Shaft Vein", averaged 1.06 ounces gold 
per ton across a width of 3.0 feet along a length of 35 feet.

R.A. Halet, in a report dated March 23, 1955, states, in reference to the "Shaft Vein": "The aver 
age of eight channel samples... on surface over a length of 25 feet is 0.63 ounce per ton...with an aver 
age width of 1.5 feet. The vein on the 100 foot level is 26 feet long, 0.8 feet average width, and the av 
erage grade of four samples is 0.71 ounce per ton ...." He reports a lenticular body of quartz, 7 feet by 
3 feet, on the 100-foot level giving assays of 1.80 ounces, 0.76 ounces, 0.51 ounces, and 1.20 ounces 
gold per ton.

E.W. Gagan, in a report dated April 15, 1959, described his efforts in 1958 and 1959 to locate, and 
sample, the "Shaft Vein". He exposed a vein at the northeast corner of the shaft, which was one foot 
wide and assayed 3.06 ounces gold per ton. He says:"A cut was blasted at this point and sampling at 
a depth of 5 feet below surface gave a value of 50.02 ounces...per ton but was not considered repre 
sentative of the true value due to the highly erratic nature of free gold occurring at this point. In 
opening up this vein it was found that it was cut off by a fault a few feet to the north of the shaft and 
pinched out at depth." Gagan found the extension of the vein to the southwest. He reports that the 
vein is 18 inches wide near the southwest corner of the shaft and increases in width to 4 feet a short
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distance to the southwest. He reports:"To sample this section properly, five bulk shipments were 
made which gave the following results: 8.8 ounces - 3296.65; 2.758 ounces - 382.08; 0.536 ounce - 
318.76; 0.90 ounce - 331.50; 4.71 ounces - 3164.85 per ton. The aggregate weight of these samples 
amounted to 6842 pounds. Last sampling of this vein gave a value of 19.84 ounces - 3694.40 per ton 
but this again cannot be considered representative." He states that this vein dips to the south and 
rakes to the southwest and west. In the shaft area, Oja, in quoting Gagan, reports that a quartz vein 
40 feet north of the shaft showed very fine visible gold and assayed 0.22 ounce gold per ton, and a 
quartz vein 25 feet north of the shaft assayed 0.36 ounce gold per ton.

The face of the southwest drift, on the "Shaft Vein" is said to be in high grade material.

Dent's description of the "California" vein is as follows:

Considerable rock trenching has been done on the "California" vein about 400 feet east of the 
shaft. Two parallel veins, about 75 feet apart have been trenched. A vein estimated to be about 10 
inches wide could be seen in parts of the trenches. R.V. Oja gives the following description:"This 
zone contains an irregular body of quartz, traced for a length in excess of 200 feet striking north 75 0 
west and dipping south. The zone ranges in width to a maximum of ten feet." He goes on to say,"The 
California Vein" is a well defined structure where quartz lenses parallel the hanging wall of the 
north-dipping porphyry dike. The dike varies in width from 4.5 to 6.0 feet and has been traced for a 
length of 1000 feet. The dike and quartz veins follow an east-west trend. The quartz veins are lenti 
cular both horizontally and vertically and lie in well developed shear zones along the contacts of gra 
nodiorite stocks. The shear zones are highly silicified and carry a network of quartz stringers, lenses 
and irregular bodies of quartz. In many places, these shear zones only give low values in gold but ap 
pear richer (in gold) at the junctions with transverse fracture zones".

R.A. Halet sampled the "California Vein". He states:"It is 200 feet long with an average width of 
1.5 feet. The 30 feet long "C" section of this vein gave an average value of 0.09 ounce per ton...and 
the 130 foot long "D" section gave an average value of 0.18 ounce per ton."

Gagan reports visible gold and grab samples up to 0.97 ounce gold per ton after the visible gold 
had been removed.

REXDALE MINES LIMITED [6]

In 1973 this company was the holder of a large block of claims just east of 
Opikeigen Lake.Only a few of those claims, Pa220741 to 220746 inclusive, 
Pa267687 to 267705 inclusive and Pa267712 to 267714 inclusive were within the 
present map-area.

A combined airborne magnetic and electromagnetic survey was carried out 
over the property in 1971. Two conductive zones were located near the eastern 
boundary of the map-area. These appear to coincide with positive aeromagnetic 
anomalies over the iron formation which extends southeastward from Pikok- 
waya Lake. Within the map-area no subsequent work has been reported.

RICH LAKE PATRICIA SCHEELITE DEPOSIT [7] [1941]

Scheelite-bearing quartz veins which intrude mafic metavolcanics and felsic 
to intermediate pyroclastic rocks northeast of Rich Lake, were originally exam 
ined for their gold potential in 1928, but no development work was recorded. At 
that time a sample collected by Burwash (1929) reportedly contained 0.15 ounce 
of gold per ton over a 1m (3 feet) width of quartz vein. Before Prest's mapping in 
1942, scheelite had been recognized in these veins, and considerable exploration
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work, including diamond drilling, trenching and stripping had taken place. No 
details of this work are available and no activity has been reported on the prop 
erty since 1941.

The field party located four trenches along the principal vein and several 
smaller pits on that vein and smaller parallel veins to the north. Although some 
drill core was found, the collars could not be located. The mineralized quartz 
veins strike east-west and appear to dip steeply southward. The principal vein, 
which can be traced for about 150 m (500 feet) on a prominent outcrop of mafic 
metavolcanics, pinches and swells and bifurcates irregularly along strike. At its 
widest point it is about 2 m (6 feet) wide but over most of its length it is only 15 
to 20 cm (6 to 8 inches) across. The dull white scheelite, which fluoresces a pale 
bluish-white under ultraviolet radiation, is irregularly distributed in the quartz 
vein as small pods from a few mm to a few cm across.

Assays of three composite samples collected by the field party from trenches 
along the principal vein gave an average of 0.65 percent WO3 and 0.13 ounce of 
gold per ton. Assays of three grab samples of vein material reported by Thurston 
and Carter (1970) gave results of 0.50, 0.80, and 1.50 percent WO3 .

Suggestions to Prospectors

So far no significant base metal discoveries have been made in this map- 
area, but this may be due to its relative inaccessibility, and to very poor expo 
sure, particularly of the felsic metavolcanics known to be present. Relatively 
rapid alternation of felsic to intermediate metavolcanics, mafic metavolcanics 
and metasediments occurs in the southern part of the "greenstone" area. This 
stratigraphic situation has been regarded as high probability environment for 
syngenetic base metal sulphide deposits. Iron sulphide minerals have been found 
in moderate concentrations within the mafic metavolcanics, particularly tuff and 
breccia units, and associated with iron formation. So far, however, sulphide oc 
currences in felsic metavolcanics remain to be found. Closer control on stratigra 
phy will locate mafic-felsic metavolcanic contacts which should be explored for 
sulphide mineralization.

Minor amounts of chalcopyrite were found at the contact of the duff Lake 
Stock and surrounding metavolcanics which are also largely drift covered. The 
contact and the intrusion which appears to be of post-tectonic emplacement, 
should be prospected for copper, gold and molybdenum.

To the west of the map-area, in the Wottam Lake-Goss Lake area, gold is 
found in quartz veins and shear zones in the vicinity of iron formation and re 
lated rocks. In the Fort Hope mine area gold is associated with quartz veins 
where they are cut by cross-fractures, and with quartz veins found at the contact 
between minor felsic intrusions and mafic metavolcanics. These features also oc 
cur in the area to the north of the Lilypad Lakes where exposure is moderate to 
good, and to a lesser extent in the area of mafic metavolcanics north of Pikok- 
waya Lake.

The occurrence of Li-, Cs-, and Sn-bearing minerals in relatively small peg 
matite bodies north of the Lilypad Lakes suggests the possibility of finding addi 
tional exotic pegmatites nearby. The U, Be, and W content of any such pegma-
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tites should be also investigated.
Pegmatitic injections in the paragneissic zone in the southern part of the 

map-area appear to be simple in mineralogy but numerically and volumetrically 
prominent. Although it has not been definitely determined that pegmatites in 
these two environments are genetically related, a reasonable working hypothesis 
for exploration purposes might be that the composition of pegmatites in this 
area varies with the distance from the southern "granitic" body which is proba 
bly the source of magmatic fluids and heat energy. The most likely ground for 
prospecting for Li-bearing pegmatites would appear to be outside the paragneis 
sic zone up to several miles from the "granite". Most of this contact zone be 
tween paragneissic terrain and the metasediments and metavolcanics to the 
north is poorly exposed. Detailed ground magnetometer work might be used to 
locate pegmatite bodies considering the magnetic contrast between mafic meta 
volcanics and pegmatite. Boulder tracing might also be used to locate pegmatites 
in the areas of relatively thin overburden.
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SYMBOLS

Glacial striae.

Esker.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, 
vertical).

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

Gneissosity, (horizontal, inclined, 
vertical).

Foliation; (horizontal, inclined, 
vertical).

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position 
interpreted.

Geological boundary, deduced from 
geophysics.

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

Lineament.

Jointing; (horizontal, inclined, 
vertical).

Anticline, syncline.

Drill hole; (vertical, inclined).

Shaft; depth in feet.

Magnetic attraction. - :

Swamp.

Trail, portage, winter road.

Mining property, surveyed.

Mineral deposit; mining property, 
unsurveyed.

Surveyed line, approximate position 
only.

PROPERTIES, MINERAL DEPOSITS

1. Campbell, R. J. -
2. Canadian Nickel Company Ltd,
3. Donner, J.
4. Frond Lake Mining Company Ltd.
5. Jessel, B. B. (Fort Hope Mine).
6. Ftexdale Mines Ltd.

7. Rich Lake deposit [19411.

Former properties on ground now open for staking are 
only shown where exploration data is available the 
date in square brackets indicates last exploration 
activity on that property. 
For further information consult report.

- 51" 40'

Published 1977

Scale l inch to SO miles 

NTS reference 5ZP/9

LEGEND

PHANEROZOIC

CENOZOIC"

QUATERNARY
PLEISTOCENE AND RECENT

Till, sand, boulders (moraine and esker 
deposits), carbonaceous mud (lacus 
trine and swamp deposits).

UNCONFORMITY

PRECAMBRIAN6
EARLY PRECAMBRIAN (ARCHEAN)

FELSIC TO INTERMEDIATE INTRUSIVE 
ROCKSC
5 Unsubdivided.
5a Granodiorite, quartz monzonite, 

quartz diorite.
5b Biotite and hornblende-biotite gran 

ite and Quartz monzonite.
5c Pegmatite, aplite.
5d Monzonitic to trondhjemilic albite 

porphyry.
5e Quartz porphyry, quartz-feldspar 

porphyry.
5f Hornblende-plagioclase porphyry.

RELATIONSHIP UNCERTAIN

MAFIC INTRUSIVE ROCKS

4 Diorite, gabbro (sills, dikes).

INTRUSIVE CONTACT

METASEDIMENTS^

3 Unsubdivided.
3a Quartz-biotite schist.
3b Garnetiferous biotite schist.
3c Arkosic arenite.
3d Greywacke, feldspathic greywacke,

arkosic wacke. 
3e Slate* phyllite, argillite, siltstone,

sericitic schist. 
31 Quartz arenite, subarkose, quartz-

muscovite schist. 
3g Conglomerate. 
3h Staurolite schist, sillimanite-stau-

rolite schist. 
3i Migmatite, paragneiss.

IF Iron Formation.

METAVOLCANICSrf
FELSIC TO INTERMEDIATE 

METAVOLCANICS
2 Unsubdivided.
2a Massive, flow banded, spherulitic

lavas.
2b Tuff, crystal tuff, laminated tuff. 
2c Lapiiii-tuff. 
2d Tuff-breccia, pyroclastic breccia,

agglomerate. 
2e Autoclastic breccia. 
2f Quartz porphyry, quartz-feldspar

porphyry and feldspar porphyry6 .

MAFIC TO INTERMEDIATE 
METAVOLCANICS

7 Unsubdivided.
1a Massive and layered amphibolite.
1b Garnetiferous amphibolite.
le Chloritic schist.
1d Massive basaltic to andesitic lava.
1e Basaltic to andesitic pillow lava.
1g Autoclastic breccia,
1h Agglomerate.
1k Tuff, lapil/i-tuff.
1m Coarse amphihoiite f.
1n Chert.

Au
hem
Li
po
py
q
S 
W

IF Iron Formation.

Gold.
Hematite.
Lithium. -.. .-
Pyrrhotite.
Pyrite.
Quartz.
Sulphide mineralization.
Tungsten.

aUnconsolidated deposits. Cenozoic deposits are re 
presented by the lighter coloured and uncoloured parts 
of the map.

^Bedrock geology. Outcrops and inferred extensions 
of each map rock 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.

cRocks in these groups are subdivided lithologicaily 
and the order does not imply age relationships within 
or among groups.

dAge relationships between 1, 2 and 3 are unknown 
and are probably complex.

sMay in part be intrusive.

f Coarse flow or intrusion. ' :

SOURCES OF INFORMATION

Geology by H. Wallace and assistants, 1973. 
Geology is not tied to surveyed lines.

Geological and geophysics! maps and reports of 
mining companies.

O.D.M.-G.S.C. Aeromagnetic map 964G. 

Ontario Department of Mines: Map 51 b, 1942.

Preliminary map P. 562, Lansdowne House Fort 
Hope, Scale 1 inch to 2 miles, issued 1970.

Base maps derived from maps of the Forest Resources 
Inventory, Ministry of Natural Resources.

Cartography by C. A. Love and assistants, Ministry of 
Natural Resources, 1976.

Magnetic declination in the area was approximately 
20 W. in 1973.
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