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ABSTRACT

The Atikwa Lake area is about 50 miles (80 km) southeast of Kenora. Lying at the eastern 
edge of the Keewatin type section in the Lake of the Woods, the Atikwa Lake map-area is pre 
dominantly underlain by massive and pillowed basaltic flows that enclose a few thin felsic 
volcaniclastic lenses. Overlying these are mafic tuffs, greywacke, and sandstones; the transition is 
considered to correspond to change from mafic to felsic volcanism in the Lower Keewatin Group 
of the type section. The rocks were steeply folded during the Kenoran orogeny, exposing about 
16,000 feet (4.9 km) of the metavolcanic rocks and an estimated 6,000 feet (1.8 km) of 
metasediments.

95* O.D.M. 111

Figure 1-Key map showing location of 
Atikwa Lake area. Scale 1 inch 
to 50 miles.

The westernmost lobe of the Atikwa Batholith lies partly within the map-area and consists 
of granodiorite and quartz diorite, with an outer dioritic zone. A complex of ultramafic, mafic, 
intermediate, and felsic intrusions, in approximate order of decreasing age, lies at the southern 
edge of the batholith and is believed to be structurally related to it. Elongate, partly concordant 
bodies of gabbro, numerous small intermediate to felsic intrusions, and the elliptical, composite 
Flora Lake Stock lie wholly within the metavolcanics.

Intrusion is considered to have occurred mainly during the climax of almandine-amphibolite 
facies metamorphism, at a late stage in the folding. Fracturing appears to have been primarily 
related to the batholithic intrusion. Locally, development of greenchist facies mineral assemblages 
resulted from shearing.

Surficial deposits related to the Valders glacial advance have been largely washed from hill 
tops by Lake Agassiz.

Most known mineral deposits fall into three categories: gold in quartz veins, nickel and 
copper in mafic and ultramafic intrusions, and copper (with or without gold) in pillowed basalt 
flows. Development work has taken place at the nickel-copper property of Kenbridge Mines 
Limited and at the copper property of Maybrun Mines Limited.

vi i





Geology 

of the

Atikwa Lake Area
District of Kenora

by

J. C. Davies1

INTRODUCTION

The map-area consists of 110 square miles (280 square km) in the southern part 
of the District of Kenora, about 50 miles (80 km) southeast of the Town of Kenora. 
It is bounded by Latitudes 49 021'58"N (Fourth Base Line), and 49 030WN, and 
by Longitudes 93 030'00"W and 93 045'00"W. A number of canoe routes cross the 
area and it was thus an early target for prospectors, following the discovery of gold 
in the vicinity of Lake of the Woods.

Widespread interest in the base metal potential of the area was generated in 1952 
by the discovery of copper at Atikwa Lake and by the deep drilling of a nickel- 
copper property at Populus Lake. Other base metal occurrences were found, but by 
1957, interest had subsided. Reactivation of the copper property at Atikwa Lake in 
1965 indicated the need for more detailed geological mapping.

An analysis of existing geological maps was made to determine the most efficient 
mapping methods. Standard pace and compass traversing across strike, complemented 
by outcrop mapping along contacts, was used in areas where the geology was indi 
cated to be simple. Where the geology was indicated or found to be complex, an 
attempt was made to examine an optimum amount of outcrop. All work was plotted 
on cronaflex base maps prepared from Forest Resources Inventory maps of the 
Ontario Division of Forests. The preliminary maps (Davies 1967a, b) show the out 
crops actually examined in 1966; the final map in this report shows outcrop areas, 
some of which were not examined.

Acknowledgments

Able assistance during the 1966 field season was provided by V. H. Becker, 
G. G. Hollands, D. W. Bell, D. A. Bridge, and D. R. Urquhart. Mr. Becker, as senior 
assistant, and Mr. Hollands, as second assistant, were responsible for about 45 and 
25 percent of the mapping, respectively. In June 1967, the author was assisted by 
G. F. Dunford.

1Geologist, Ontario Division of Mines, Kenora. Manuscript approved for publication by the 
Director, Geological Branch, l February 1971.
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Appreciation is expressed to the Provincial Air Service in Kenora for servicing 
the field camp, and to the tourist camp owners in the area for their friendliness and 
cooperation. Grateful acknowledgment is given to Falconbridge Nickel Mines 
Limited and Maybrun Mines Limited for providing detailed information on their 
properties.

Access

Aircraft based at Kenora, Dryden, Nestor Falls, and Sioux Narrows provide ready 
access to the area. Highway 71, the nearest all-weather road, lies 11 miles (18 km) 
to the west of the area. The main line of the Canadian Pacific Railway is 22 miles 
(35 km) north of the area.

A gravel road leads from the Maybrun Mines property to Eliza Lake, and from 
there a winter road extends west to Highway 71. In the summer of 1970, supplies 
to the property were barged from Indian Reserve 33A across Dogpaw and Caviar 
Lakes to Eliza Lake; it is anticipated that concentrates will be shipped by the same 
route. Materials transported to the Kenbridge Mines property cross Dryberry and 
Betula Lakes to the north of the map-area.

Tractor-tow services are available at Indian Reserve 33A, between Caviar and 
Atikwa Lakes, Caviar and Denmark Lakes, and Denmark and Rowan Lakes, and 
provide access to much of the map-area for small boats from Lake of the Woods 
Most canoe portages were in satisfactory condition in 1966.

Previous Geological Work

The earliest geological map of the district (Bell 1883) was based on limited 
observations; the principal geological contacts as projected through Deer (Atikwa) 
Lake have been changed by the present writer. Lawson's classic work on the 
Keewatin rocks of the Lake of the Woods area (Lawson 1885) did not extend as 
far east as Atikwa Lake, but served as a basis for future mapping. Mclnnis (1902) 
established the general distribution of the main rock types in the vicinity of Atikwa 
Lake.

Renewed interest, about 1930, in the gold deposits of the district initiated a 
series of mapping projects by the Ontario Division of Mines, the results of which 
were published at a scale of l inch to l mile. One of these (Burwash 1933) in 
cluded Atikwa Lake, and the area to the west and south.

Twenty years later, interest was centred on the base metal potential of the 
Atikwa-Populus area. In addition to the geological mapping of claim groups by 
companies, the Ontario Division of Mines mapped the area to the north (Davies 
and Watowich 1956) and published a whiteprint map showing the revised geology 
of the Atikwa Lake area (Johnston 1960). The granitic rocks of the area have been 
the subject of several research projects (Heimlich 1959; 1963; 1965; 1966; 1971).
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Photo 1-View west to Little Mekenak Lake.

Topography

The topography is moderately rugged, with an abundance of outcrop and well 
developed drainage throughout most of the map-area (Photo l). The highest hills 
appear to mark a gently sloping old peneplain. Maximum elevation in the area is 
just over 1,400 feet (425 m) above sea level. Maximum relief occurs north,of East 
Bay, Caviar Lake, where one hill is about 325 feet (99 m) above the lake.

Most shore outlines are controlled in part by the bedrock geology. This is par 
ticularly evident between Caviar and Populus Lakes where a series of shear zones 
parallel to regional strike of the rocks is the main topography control.

Construction of wooden dams and sluiceways during logging operations (about 
1928) temporarily modified the shoreline of some of the lakes. In 1966, the shore 
of Atikwa Lake remained drowned to a depth of over 3 feet (1m), but other lakes 
were at or near natural levels.

NATURAL RESOURCES

Forests

From 1928 to 1936, logging operations of the Keewatin Lumber Company 
covered most parts of the map-area. Spruce pulpwood was the primary target, but 
pine saw-logs were also harvested.
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In 1929, fire devastated a strip of forest over a mile wide, extending from Den 
mark Lake Narrows through Atkiwa Lake Narrows and along the west side of 
Atikwa Lake. Four years later, an area from Ponyshoe Lake northeast to Populus 
Lake, and from Mekenak Lake to Empire Lake was burned. The area on the east 
side of Atikwa Lake was burned in 1936. Logging operations in burned areas 
salvaged some of the timber.

Both logging and fires have been restricted to very small areas since 1936. The 
stage of forest growth has resulted in abundant growths of lichens which mask many 
outcrops, and create problems in geological mapping.

Water Power

The Atikwa River plunges 53 feet (16 m) at its entrance into Waterfall Lake. 
The potential of the falls as a source of power would be limited, however, as the 
area drained is only about 175 square miles (450 square km). The area drained by 
the Lawrence River is twice as great, but the greatest fall, at the outlet of Denmark 
Lake, is only about 20 feet (6m) high.

Fish and Game

Wildlife of the area has been listed by Burwash (1933). Four tourist camps, 
and several private camps are located in the area, and fishing and hunting are con 
sidered to be good.

Some commercial fishing is carried out on Atikwa Lake. From 1961 to 1968, the 
average annual yield was about 10,000 pounds (4,500 kg) of whitefish, 2,600 
pounds (1,200 kg) each of ling and sucker, 1,100 pounds (500 kg) of northern 
pike and 850 pounds (390 kg) each of lake trout and pickerel.

Beaver are abundant and it is estimated that about 100 are trapped in the area 
each year. Mink, otter, fisher, and wolf are rarely trapped.

GENERAL GEOLOGY

The consolidated rocks of the Atikwa Lake area are of Precambrian (Archean) 
age. The oldest rocks are mafic metavolcanics which, with minor felsic metavolcanics 
and the overlying metasediments, are part of the eastward extension of the Kee 
watin type section of the Lake of the Woods area.

Coarse-grained mafic rocks occur, both as concordant units within the meta- 
volcanic assemblage, and as an early part of an intrusive complex that includes diorite 
and granodiorite. This complex lies south of a large quartz diorite batholith (the 
Atikwa Batholith), the earlier-consolidated outer phase of which is foliated, hybrid 
diorite. A composite, predominantly felsic stock (the Flora Lake Stock) occurs 
within the metavolcanics to the west of the batholith.

The Keewatin rocks have been steeply folded and faulted, and metamorphosed 
under almandine-amphibolite facies conditions. The Atikwa Batholith appears to 
have been a major factor in the structural deformation of the area: to the west strike



faulting predominated, and intrusions are generally concordant; to the south both the 
fracture pattern and the outlines of intrusions are irregular. Numerous sheared rocks 
were observed during mapping; the extent and trend of most of these shears was not 
determined, and shearing, in most of these places, is not indicated on Map 2273 
(back pocket).

Pleistocene glacial deposits are thin over much of the map-area.
Table l summarizes the relationships between the various rock types encoun 

tered in the Atikwa Lake area.

Table 1 l TABLE OF LITHOLOGIC UNITS FOR THE ATIKWA LAKE AREA

CENOZOIC 
Quaternary

RECENT
Swamp and stream deposits 

PLEISTOCENE
Sand, gravel, day

Unconformity

PRECAMBRIAN 
ARCHEAN

FELSIC TO INTERMEDIATE INTRUSIVE ROCKS: 
Granite*, aplite, pegmatite

Intrusive Contact

Quartz diorite, trondhjemite, granodiorite, pegmatite, aplite, quartz
porphyry, quartz-feldspar porphyry, monzonite* 

Diorite, quartz diorite, feldspar porphyry, monzodiorite*

Intrusive Contact

MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS:
Gabbro, metagabbro, amphibolite, pyroxenite, peridotite

Intrusive Contact 

METAVOLCANICS AND METASEDIMENTS

Metasediment*:
Arkose, quartzite, greywacke, slate, derived schists, intraformational 

conglomerate

Metavolcanics:
Mafic and felsic flows, tuff, lapilli tuff, breccia, agglomerate

*Units of the Flora Lake Stock.
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ARCHEAN 

Metavolcanics and Metasediments

The metavolcanics and metasediments of the Atikwa Lake area are an eastward 
extension of the thick section exposed near Lake of the Woods, and named the 
Keewatin by Lawson (1885). At Lake of the Woods, the oldest rocks are mafic 
metavolcanics, overlain by felsic metavolcanics and metasediments. This cycle has 
been repeated, defining the Lower Keewatin and Upper Keewatin respectively 
(Goodwin 1970, p.6).

Stratigraphic studies are not sufficiently advanced to indicate, in areas where the 
complete section is not exposed, whether rocks belong to the Upper or Lower Kee 
watin. In the Atikwa Lake area, the problem is complicated by the absence of 
significant thicknesses of felsic metavolcanics, and the apparent absence of discon- 
formities. Burwash (1933, p.48), on the basis of observations west of the map- 
area, concluded that the Warclub metasediments are older than the mafic meta 
volcanics. Davies and Watowich (1956, p. 16) presented conflicting evidence in the 
area north of Atikwa Lake. In the present map-area, reliable top determinations 
northwest of the Hora Lake Stock indicate that the Warclub metasediments overlie 
the metavolcanics.

Tentatively, it is suggested that the mafic metavolcanics of the Atikwa Lake 
area are equivalent to the Lower Keewatin, and that the Warclub metasediments 
are, in part, equivalent in age to the felsic volcanics of the Lower Keewatin in the 
Lake of the Woods-type section.

MAFIC METAVOLCANICS

Within the map-area, the metavolcanics are predominantly mafic in composition. 
Typically, they are greenish grey to black, fine- to medium-grained, massive basalt 
flows. In many places, very fine-grained andesitic to basaltic pillowed flows are 
abundant. Plagioclase phenocrysts occur in both massive and pillowed flows, but are 
restricted in extent. There is little evidence of vesiculation in the rocks. Recognition 
of primary features on many outcrops is difficult due to the growth of a dark, dusty 
lichen.

Unsheared basalts consist of andesine and green to blue-green amphibole, with 
minor epidote and traces of magnetite and sphene. The colour of the weathered 
surface is generally lighter in rocks with more abundant epidote. Original mineral 
textures have been obliterated except in porphyritic rocks, where plagioclase pheno 
crysts are partly sericitized and partly recrystallized at their edges. Sheared basalts 
contain abundant fibrous amphibole and chlorite, and the plagioclase has been 
reduced to a fine mass of albite, epidote, and calcite.

North of Turtle Lake (in the centre of the map-area), in a zone extending 
northward almost to Head Bay, light coloured lapilli-sized andesitic fragments occur 
in a dark matrix, and may represent thin ash flows or brecciated flows. Similar 
fragmental rocks occur on the east shore of William Bay (Caviar Lake), and at 
Populus Lake.

Isolated occurrences of mafic fragmentals have been recorded throughout the 
metavolcanic section, but are volumetrically significant only in the upper 1,500 feet 
(450 m) where tuff and lapilli tuff are interlayered with massive flows and fine
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clastic sediments. Thin beds of greywacke and slate were noted within the basalts, 
and are considered to be derived from tuffs. They do not form mappable units.

Large areas of brecciated basalt occur north of central and eastern Denmark 
Lake. The brecciation is considered by the author to have a tectonic origin. Frag 
ments in many places have been only slightly disturbed relative to adjacent fragments, 
and the matrix is uniformly dioritic. The fragments have been completely recrystal- 
lized to black hornblende and andesine and no primary features were observed. 
Brecciation and intrusion of diorite apparently took place at the same time.

Medium- to coarse-grained mafic rocks occur in many parts of the metavolcanic 
sequence, and are particularly abundant in the area between Caviar Lake and Populus 
Lake. Some of these rocks may represent coarse-grained flows, or the middle parts 
of thick flows, but some are intrusive. In general those medium- or coarse-grained 
rocks that grade into fine-grained metavolcanics have been mapped as extrusive. 
They are mineralogically similar to the finer grained rocks.

FELSIC METAVOLCANICS

Fragmental metavolcanics, consisting of dacitic lapilli in an andesite matrix, 
occur at several localities in the area. They are narrow and mixed with mafic meta 
volcanics and do not form mappable units.

A lens of white-weathering tuff or tuff-derived metasandstone outcrops on the 
shore of Populus Lake near the northern edge of the map-area and is shown on the 
map as unit 2a. It consists of 1-3 mm feldspar (60 percent) and quartz (15 percent) 
grains in a fine-grained carbonate-quartzofeldspathic matrix. Faint bedding is visible, 
and in places fragments up to 2 cm long may be detected on the weathered surface.

Massive dacitic or rhyolitic flows were not encountered, but immediately north 
of the map-area, east of Warclub Lake, a rhyolitic unit several hundred feet (100 m) 
wide has been mapped in the metavolcanics (Davies and Watowich 1956). Rhyolite 
containing pyrite, pyrrhotite, and traces of chalcopyrite, has been intersected by 
drill holes in the metasediments near the north end of Warclub Lake (Resident 
Geologist's files, Ontario Ministry of Natural Resources, Kenora).

METASEDIMENTS

The name 'Warclub Lake Series' was applied by Burwash (1933, p.47) to the 
'band of schisted and partly fragmental clastic rock in the neighbourhood of Warclub. 
Lake'. Subsequent mapping has shown that the metasedimentary band may be traced 
from Lake of the Woods to Sioux Lookout (Davies and Pryslak 1967). Its exposed 
width is greatest in the Dryden area where Satterly (1941) divided it into three 
units, and in the Sioux Lookout area where it was described by Hurst (1932) and 
Pettijohn (1939). In the present report the rocks are referred to as the Warclub 
metasediments.

Greywacke, with interlayered sandstone (arkose and quartzite), tuff, and slate, 
predominates in the lower (southeastern) part of the metasedimentary section. This 
is overlain by sandstone, with interlayerd greywacke and intraformational conglom- 
ate. The metasediments are assumed, on the basis of a single top determination, to 
have been folded about a synclinal axis lying close to the northwest shore of Warclub 
Lake. '



Atikwa Lake Area

The greywacke member is about 4,000 feet (1,200 m) tbick at the western 
edge of the map-area, and thins to about 1,500 feet (450 m) at the northern edge. 
It typically weathers dark grey or brownish grey with light grey beds. The greywacke 
consists of fine-grained quartz, feldspar, sericite, and biotite, and generally has well 
developed schistosity. Magnetite, hornblende, garnet, and staurolite are present in 
places. Interbedded slate is commonly black, and forms isolated outcrops or thin 
beds in the greywacke; in part it is difficult to distinguish slate from dark schistose 
tuff.

The sandstone member is approximately 2,000 feet (600 m) thick. It consists 
of light grey- to white-weathering arkose and siltstone, with some dark grey beds. 
Finely recrystallized plagioclase is the principal constituent, with quartz forming up 
to 30 percent of the rock in places. Sericite and biotite occur in most sandstones, 
resulting in a faint schistosity. Sandstone, with subangular to subrounded fragments 
of siltstone, outcrops along the southeast shore of Warclub Lake, near the west edge 
of the map-area. It is considered to be an intraformational conglomerate. Bedding 
is poorly developed in the sandstones, and some of the medium-grained rocks are 
difficult to distinguish from felsic dikes.

The Warclub metasediments are considered by the writer to be derived from 
tuffs; the transition from greywacke to sandstone may correspond to a change from 
mafic to felsic volcanism in the source area.

Mafic and Ultramafic Intrusive Rocks

The dark-weathering intrusive rocks of the area are predominantly gabbroic in 
composition. Original textures are preserved in most places, but all stages of altera 
tion are displayed in each of the mafic and ultramafic units.

In the adjoining Populus Lake area, two age groups of mafic intrusions were dis 
tinguished on the basis of alteration (Davies and Watowich 1956, p.12). Size, shape, 
and mode of occurrence supports a two-fold division in the Populus Lake area. The 
older group consists of metamorphically altered elongate bodies concordantly em- 
placed in the metavolcanic assemblage.

In the Atikwa Lake area, some distinction between metamorphosed or altered 
mafic intrusions and unaltered mafic intrusions may be made, but the distinction is 
less well developed than in the area to the north. In general, the mafic intrusive 
bodies located within the main band of metavolcanics between Caviar and Populus 
Lakes contain metagabbro; sheared or altered gabbro or other mafic and ultramafic 
rocks were observed in some of the other intrusive bodies. All the mafic and ultra 
mafic intrusions are considered to be younger than the metavolcanic rocks, but older 
than the felsic intrusive rocks. On the accompanying map, no attempt is made to 
distinguish two ages of mafic intrusive rocks.

Waterfall-Empire-Kathleen Lakes

Metagabbro in the vicinity of Waterfall, Empire, and Kathleen Lakes is similar 
to the 'older* (metamorphosed) group of the Populus Lake area. It weathers black 
to very dark grey or brownish grey, is generally medium grained, and in places is
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difficult to distinguish from medium-grained basalt. It is intimately associated with 
fine-grained basalt, so that the outline of units is difficult to establish.

The least altered gabbros contain l- to 4-mm grains of hornblende and plagioclase. 
In some samples, hornblende grains are sharply defined, the plagioclase grains are 
slightly altered. More commonly, hornblende and plagioclase are partly replaced by 
fibrous amphibole, creating a poorly defined texture. The result of alteration is to 
make finer grained rocks uniformly dark in colour and coarser grained rocks appear 
mottled.

A distinctive variety of metagabbro contains rounded black hornblende grains, 
2 to 5 mm in diameter, set in a fine-grained groundmass of albite, epidote, clinozoi 
site, sericite, chlorite, biotite, sphene, and calcite. The hornblende grains have un 
altered centres and are partly replaced by fibrous amphibole near ,fche edges of the 
grains. They merge with the groundmass, which has itself been partly replaced by 
fibrous amphibole. This metagabbro contains inclusions of basalt. It forms narrow 
zones in less altered metagabbro, and forms separate mappable units in the vicinity 
of Waterfall Lake.

Porphyritic anorthositic gabbro consisting of rounded, partly sericitized plagio 
clase grains up to 25 mm in diameter, in a medium-grained hornblende-plagioclase 
groundmass, occurs along the west side of Kathleen Lake, at the south end of Tillie 
Lake, and at a number of localities between. The rock is intimately associated with 
medium-grained metagabbro but its distribution is irregular, and it may represent one 
phase of a multiple intrusion.

About 800 feet (250 m) west of the north end of Kathleen Lake, a lens of 
mafic intrusive breccia lies along a shear zone (shear zone not shown on map). The 
matrix of the breccia has been described as amphibolite, and the breccia fragments 
are andesite, feldspar porphyry, diorite, and norite, in the approximate order of 
decreasing age (Barker 1961, p.43). Remnants of orthopyroxene are reported in the 
norite and amphibolite, but in general, the rocks have been altered to uralite, clino 
zoisite, and albite (Barker 1961, p.45). Blebs of sulphide minerals occur in some 
fragments and in the matrix (see section under 'Kenbridge Nickel Mines Limited').

Sheared equivalents of all of the metagabbroic rocks are particularly common 
along topographic lineaments. The sheared rocks contain abundant chlorite, epidote, 
albite, and sericite. Where basaltic and metagabbroic rocks occur in close association, 
shearing appears to have been more severe in the basalts. Most of these areas are 
not shown separately on Map 2273 (back pocket).

Some of the medium-grained mafic rocks of the Waterfall-Empire-Kathleen 
Lakes area may be coarse phases of flows, or sills emplaced in a relatively flat vol 
canic pile. Most, however, are considered to have been emplaced along a zone of 
shearing during a period of major folding. Movement during consolidation is con 
sidered to have produced the metagabbro with rounded hornblende.

Warclub Lake

Two bodies of medium-grained mafic rock, 1,000 feet (300 m) and 500 feet 
(150 m) wide respectively, occur within the metasediments in the extreme north 
western corner of the map-area. They are separated by 250 feet (75 m) of metasedi 
ments. Contacts between the intrusions and metasediments are essentially parallel to 
bedding. Narrow mafic dikes outcrop on the shore of Warclub Lake; these dikes 
may be related to the concordant mafic bodies.
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Atikwa Lake Area

Hornblende grains 1-3 mm long, with faint preferred orientation in places, con 
stitute up to 75 percent of the rock. Recrystallized plagioclase is the other major 
constituent, and biotite exceeds 10 percent in some rocks.

Burwash (1933) included these rocks with the metavolcanics, but Davies and 
Watowich (1956) and Johnston (1962) mapped them as intrusive. The problem 
of interpretation is compounded by the presence of a narrow band of pillowed basalt 
with equally coarse grain size about 5,000 feet (1,500 m) along strike to the north 
east. In the opinion of the author these rocks are mafic sills, emplaced in relatively 
flat-lying sediments.

Caviar Lake

West of East Bay, Caviar Lake, fine-grained, massive mafic rocks are locally 
exposed that are thought by the author to be extrusive in origin. However, the pre 
dominant rock type here is medium-grained, massive, and of unknown origin. The 
ratio of hornblende to plagioclase (the two principal minerals) in the medium- 
grained rock varies from 0.5:1 to 2.0:1. Hornblende is more abundant than plagio 
clase in most samples. The grains of plagioclase and hornblende average 1-2 mm, but 
in places are up to 4 mm long; variation in grain size and mineral ratio is gradual 
in most places. In a few places, the finer grained rocks are cut by the coarser variety.

The rocks lack any recognizable primary structures and have been included with 
the intrusive rocks entirely on the basis of grain size.

Rupert Lake

Medium- to coarse-grained mafic rocks extend from Caviar Lake northeast to 
Rupert Lake and from there southeast to Denmark Lake, constituting a link between 
the elongate concordant units lying within sheared metavolcanics and the irregular 
discordant units that are part of an intrusive complex.

The,main rock types present in the Rupert Lake arcuate intrusion are massive, 
medium-grained metagabbro, porphyritic metagabbro, and metagabbro with rounded 
amphiboles, all with highly sheared equivalents (Photo 2). Each of these is similar 
to those froin the above-described Waterfall-Empire-Kathleen Lakes area, and sim 
ilarly show gradational contacts with each other and, to a lesser extent, with the 
basaltic rocks. Shear zones in this area are not shown on the map.

Denmark Lake

The intrusive complex at Denmark Lake consists of peridotite, gabbro, diorite, 
quartz diorite, and granodiorite, with enclosed remnants of metavolcanic rocks. Each 
rock type is compositionally and texturally variable and is intimately associated with 
other rock types. '

Problems of determining rock types and establishing continuity of rock units 
are compounded by paucity of outcrop in places, and by the masking of existing 
outcrop by dark dusty lichen. Some structural control of the whole complex is evi-
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Photo 2-Subhedral plagioclase phenocrysls in gabbro.

dent, and partial structural control of the boundaries of rock units has been assumed 
in the geological interpretation.

Peridotite and altered peridotite occur south of the west end of Denmark Lake, 
between the headlands on the northwest shore, on the largest island in the west part 
of the lake, at the south shore of the narrows, and near the south shore of the eastern 
part of the lake. Drilling has also encountered serpentinite under the east part of 
the lake, and altered peridotite along the Lawrence River (Resident Geologist's 
files, Ontario Ministry of Natural Resources, Kenora). A structural control, for ex 
ample, an east-trending fault through Denmark Lake, may account for the distribu 
tion of the ultramafic rocks. Drilling may locate additional peridotite under the 
western end of the lake and in the narrows.

The weathered surface of the peridotite is dark brown, varying to purplish 
brown on oxide-coated outcrops of highly altered peridotite. Pitting of exposed sur 
faces, including fractures, is evident. The original minerals of most peridotites were 
olivine, clinopyroxene, and orthopyroxene, with minor amphibole and plagioclase. 
The ratio of these minerals to one another, and their degree of alteration, is variable. 
Olivine generally occurs as round l- to 2-mm grains partly altered to serpentine and 
magnetite. Clinopyroxene, which in places is poikilitic, is partly altered to patchy 
massive amphibole. Primary hornblende, which rims olivinevin some rocks, is al 
tered to hornblende and magnetite, and interstitial plagioclase is clouded by zoisite 
and clay.

Grey- to brownish grey-weathering gabbro underlies much of the western end of 
Denmark Lake and an area north of the narrows. It also occurs near the eastern end
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Atikwa Lake Area

ODM8800

Photo 3-Basait intimately injected by diorite.

of the lake, and northernmost Rowan Lake where it has been cut up into 'blocks' 
by the later intrusion of diorite, quartz diorite, and granodiorite. Finer grained 
gabbro is in places indistinguishable from the basalt with which it merges. Felds 
pathic phases grade into diorite, and quartz-bearing phases merge with quartz diorite. 
Angular fragments of gabbro in a matrix of a gabbro of slightly different colour are 
present at several localities.

The original minerals of most gabbros were plagioclase, clinopyroxene, and ortho 
pyroxene, with magnetite and apatite as accessories. Primary brown amphibole 
occurs in some gabbros and locally, olivine is present. The plagioclase varies from 
sodic labradorite (Anss) to calcic andesine (Aiue) and is partly altered to sericite 
and epidote, with chlorite along cracks. Clinopyroxene is partly altered to massive 
amphibole, and orthopyroxene to talc and magnetite. Pale bluish green fibrous 
amphibole is developed in most of the minerals but is most abundant in the altered 
orthopyroxene. Highly sheared gabbros (not distinguished on the map) contain 
abundant chlorite and epidote.

Diorites and quartz diorites in the complex at Denmark Lake appear to be hybrid 
rocks, and contain numerous inclusions of basalt and altered gabbro. Contacts are 
difficult to define. In places the inclusions predominate; north of the eastern part of
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Photo 4-Basalt inclusions in diorite offset along small fractures.

Denmark Lake, the large area of 'metavolcanic rocks' is a basalt-diorite-quartz 
diorite breccia (Photo 3). The diorite contains more feldspar than the gabbro, and 
although most of it is younger than the gabbro, it is in part gradational with it. 
Similarly the quartz diorite is younger than the gabbro, but in part it is difficult to 
distinguish quartz diorite from gabbro with introduced quartz.

Granodiorite is most abundant in a zone extending along the south edge of the 
Denmark Lake Complex, from Rowan Lake to eastern Denmark Lake, and north 
of the eastern end of Denmark Lake. It weathers buff to grey and contains numerous 
inclusions and schlieren. The granodiorite is compositionally heterogeneous, with 
from 5 to 35 percent quartz, 5 to 20 percent biotite, and up to 20 percent horn 
blende; in places it grades into quartz diorite.

The oldest rocks of the complex appear to be ultramafic, with gabbro, diorite, 
quartz diorite, and granodiorite being successively younger. Some ultramafic rocks 
may be younger intrusions. The general absence of mineral orientation in most rocks 
of the complex, the lack of obvious contact metamorphic effects, and the common 
occurrence of angular fragments suggest that intrusions took place in a breccia zone 
which allowed rapid heat loss.
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Atikwa Lake Area

Turtle Lake

A small east-trending body of partly altered peridotite lies in a valley on the 
eastern shore of Turtle Lake. Olivine and hypersthene were the principal original 
minerals. The olivine is surrounded by a corona of massive dark amphibole, and 
minor plagioclase occurs mterstitially. The olivine is partly replaced by serpentine 
and magnetite; the corona is replaced by very fine-grained, fibrous, light-coloured 
amphibole. Hypersthene is replaced by tremolite and magnetite. A few grains of 
massive amphibole, unrelated to the corona amphibole, may be replacement products 
of augite. Plagioclase is partly altered to zoisite.

East of the northernmost tip of Turtle Lake is a small metagabbro intrusion con 
sisting originally of about equal amounts of pyroxene and plagioclase. The pyroxene 
has been replaced by hornblende and the plagioclase is partly saussuritized. The 
metagabbro is sheared in places (shears are not shown on the map) and quartz 
appears to have been introduced.

A number of east-southeast-trending dikes, up to 30 feet (10 m) wide, irreg 
ularly cut basaltic rocks 1,000 to 2,000 feet (300-600 m) north of Turtle Lake. 
Originally consisting of poikilitic clinopyroxene enclosing plagioclase, the dikes 
presently consist of randomly-oriented blotchy amphibole and altered (sericite- 
clinozoisite-albite) plagioclase, with minor magnetite, sphene, and quartz. The strike 
length of the dikes does not appear to be over 3,000 feet (900 m).

Overflow Bay

An area of over 6 square miles (15 square km) in the Overflow Bay-Rainmaker 
Lake area is underlain by grey-weathering gabbro. The gabbro is cut by diorite, 
quartz diorite, and pegmatite near the northern contact, and in places contains in 
clusions of basalt. Minor peridotite is reported to be exposed in the upper part of 
Overflow River, and minor pyroxenite is reported to lie close to the shore of Over 
flow Bay (R. Woolverton, personal communication).

The gabbro, in general, is compositionally and texturally uniform. It consisted 
originally of 45 to 65 percent plagioclase, 25 to 50 percent pyroxene, minor amphi 
bole, and traces of magnetite and apatite. Minute rounded grains of blue quartz are 
present in many rocks and may constitute up to 15 percent of the rock. The plagio 
clase is partly zoned (about Anss to An?5) and partly unzoned (about Aius), and 
forms subhedral grains that are slightly altered at their centres to sericite and clino 
zoisite. Faint east-southeast alignment of plagioclase grains is evident in a few places. 
Remnants of both clinopyroxene (diallage) and orthopyroxene (enstatite) occur in 
some rocks; clinopyroxene was originally the more abundant variety of pyroxene. 
Amphibole has partly or completely replaced the pyroxenes, and in more highly al 
tered rocks, has extended into areas of plagioclase. Chlorite and biotite are present 
in some gabbros but appear to be local alteration products. Quartz is strained and 
may have been introduced during intrusion of the Atikwa Batholith.

The overflow Bay gabbro resembles the gabbro of Denmark Lake and is believed 
to be closely related to it.
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Felsic to Intermediate Intrusive Rocks

INTERMEDIATE INTRUSIVE ROCKS

Intrusive rocks classified as intermediate in composition are those in which the 
predominant original mineral was andesine. For mapping purposes monzodiorite, 
containing calcic oligoclase (about An25), has been included in this group, and phases 
of gabbroic rocks containing calcic andesine (Arue) have been included with the 
mafic intrusive rocks.

Most of the intermediate intrusive rocks of the area constitute integral parts of 
intrusive complexes (Denmark Lake area, Flora Lake Stock, Atikwa Batholith) 
and in this report their descriptions are included with related rocks of the various 
complexes. There are, however, a number of small intrusions of intermediate com 
position that have no obvious association with larger intrusive complexes.

Goldilocks Lake

Medium-grained diorite occurs in basalt south of the eastern end of Goldilocks 
Lake. It weathers light grey and consists of 60 to 75 percent andesine and the re 
mainder hornblende. To the west, textures are distinct and the andesine is relatively 
unaltered. Along the eastern side, the diorite has been sheared and cut by quartz 
porphyry, and contains a little quartz and pyrite. The shearing is not indicated on 
Map 2273 (back pocket).

Shaw Lake

An elongate body of light grey-weathering, medium-grained, hornblende-biotite 
quartz diorite occurs at the northwestern end of Shaw Lake in the north-central 
part of the map-area. The rock consists of 50 to 70 percent altered andesine, 20 to 
35 percent blue-grey quartz, about 10 percent biotite, and up to 5 percent horn 
blende.

A similar, but slightly finer grained intrusion occurs 1,500 feet (450 m) south 
of Shaw Lake. Along its north edge, the rock is highly sheared (not indicated on 
the map) and resembles felsic metavolcanics. Quartz veins are abundant in some 
outcrops.

Empire Lake

Medium-grained diorite and grey quartz diorite outcrop in a northeast-trending 
zone about 1,000 feet (300 m) east of central Empire Lake. Locally anorthosite is 
present. The rock consists of altered, l- to 2-mm white plagioclase grains, and al 
tered, poorly defined, mafic grains, with abundant quartz in places. The zone along 
which the rock occurs has been sheared, and at least part of the quartz appears to have 
been introduced subsequent to shearing. Shearing is not distinguished on Map 2273 
(back pocket).
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Atikwa Lake Area

Atikwa River

A small plug of highly deformed, medium-grained quartz diorite occurs on either 
side of the ponded Atikwa River, about halfway between Atikwa Lake and Water 
fall Lake. It consists of highly altered, rounded, and apparently rotated plagioclase 
grains, enveloped by a very fine-grained chlorite-biotite-quartzofeldspathic groundmass. 
The quartz content is variable, generally less than 15 percent, and in part may have 
been introduced. The foliation clearly evident in the rock strikes northeast, parallel 
to foliation within the enclosing basalts.

Dikes

Small feldspar porphyry dikes are present throughout much of the map-area 
(most are not shown on the map). They are characterized by a grey- to buff-weath 
ered surface and a low quartz content. Typically, l- to 4-mm feldspar phenocrysts 
occur embedded in a dark fine-grained matrix. This texture is sharply defined in some 
rocks but in others the feldspars have been rounded and altered. Many dikes are 
irregular in outline; the more regular are generally more highly altered and appear to 
have been intruded along shear zones.

FELSIC INTRUSIVE ROCKS

The felsic intrusive rocks have been divided into two groups; those in which 
oligoclase or sodic andesine (Anis to Anss) is the principal mineral, and those in 
which alkali feldspar (albite or microcline) predominates. This is to facilitate, on the 
accompanying map, a division in the Flora Lake Stock and is not intended to demon 
strate, for example, that the Flora Lake granite is younger than the Atikwa Lake 
granodiorite.

Felsic igneous rocks are mainly concentrated in intrusive complexes at Denmark, 
Atikwa, and Flora Lakes. The Denmark Lake Complex is predominantly mafic and 
component rocks are described in the section on "Mafic and Ultramafic Intrusive 
Rocks" "Denmark Lake". The Atikwa Lake and Flora Lake intrusions are predom 
inantly felsic and are described below.

Atikwa Batholith

The granitic rocks exposed at Atikwa Lake are part of a multi-lobed composite 
batholith with a total area of about 775 square miles (2,000 square km). Atikwa 
Lake lies at the west end of the western lobe, and is the part of the batholith that 
has been mapped in most detail.
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Photo 5-Typical complex of basalt and diorite near the edge of the Atikwa Batholith.

Contact Zone

Two units were distinguished in mapping. The outer, or diorite zone is extremely 
heterogeneous; the predominant rock type is a medium-grained, foliated to non- 
foliated, grey diorite. Inclusions of fine- to medium-grained basalt, and medium- to 
coarse-grained metagabbro are abundant; some of the largest are several hundred 
feet (over 100 m) long (Photo 5). Many of the smaller mafic inclusions show evi 
dence of partial digestion by the diorite. Both diorite and inclusions are cut by quartz 
diorite, pegmatite, and aplite, and quartz has been introduced along fractures. The 
primary mineralogy appears to have been strongly zoned andesine and subhedral 
amphibole, with minor biotite and interstitial quartz. The andesine is slightly seria 
lized. Epidote and some biotite form secondary minerals; magnetite, sphene, and 
apatite are accessory minerals. Late quartz is present in most specimens.

Compositional changes near the outer contact of the batholith in the vicinty of 
Atikwa Lake have been described by Heimlich (1971). An increase in the iron, 
magnesia, and lime content of the intrusive rocks, and decrease in silica toward the 
outer contact is ascribed to "interaction between biolite tonalite magma and green 
stone wallrock". Mineralogically, this has resulted in an increase in hornblende, and 
a decrease in quartz and biotite near the outer contact. By arbitrarily assigning to 
the hybrid rocks a minimum hornblende content of 5 percent, Heimlich (1971, 
Figure 3) has outlined a hybrid zone about 2 miles (3.3 km) wide.

17



Atikwa Lake Area

Inner Zone

Proceeding inward from the contact, the ratio of quartz diorite to diorite in 
creases, and a second zone was distinguished where the predominant rock types are 
poorly foliated, light grey, quartz diorite and trondhjemite (oligoclase granodiorite). 
Several different phases are present, but plagioclase (sodic andesine (Anss) to calcic 
oligoclase (An2o)), quartz, and greenish brown biotite are common to all. The nor 
mal quartz diorite contains 30 percent quartz; 50 percent slightly zoned, subhedral, 
sodic andesine; and 15 percent biotite. Hornblende, sphene, magnetite, zircon, and 
apatite are present in minor amounts.

A variety of quartz diorite that contains from 35 to 50 percent quartz, and 15 
to 25 percent biotite appears as inclusions in the normal quartz diorite. Microcline 
constitutes about 20 percent of a coarse-grained granodiorite at the east side of 
Atikwa Lake, but in most phases microcline is a minor constituent, resulting from 
metamorphism at the edges of plagioclase grains.

Alteration is weak in most of the rocks, consisting of epidote and sericite asso 
ciated with plagioclase, and chlorite associated with biotite. Quartz grains are strained 
with minor granulation evident at grain edges in some rocks.

The major phases of the Atikwa Batholith are cut by dikes of pegmatite and 
aplite. Pegmatites in the dioritic zone invariably are sharply bounded. Pegmatite 
contacts with quartz diorite and trondhjemite may be sharp or diffused. Mineralo- 
gically, all the pegmatites are similar, consisting of quartz and pink feldspar, with 
minor biotite.

Petrogenesis

Relationships between the various rock types within the Atikwa Batholith are 
complex. It is interpreted to have been intruded into partly folded rocks, and to 
have increased in size as the folding became isoclinal. The absence of chilled zones 
and contact metamorphic effects indicates that the temperature of the magma was 
not greatly different from that of the intruded rocks. Upward-moving magma in 
duced shearing in the foliated metavolcanic rocks, and fracturing in the more massive 
rocks, and moved large sloped blocks.

There is some evidence that the outer dioritic rocks are older than the inner 
quartz diorites; however, the two types appear to merge imperceptably in places, 
suggesting that absolute age differences may be relatively small. Biotite in a quartz 
diorite specimen from Shoulder Island was dated (K/Ar) at 2,480 my (Heimlich 
1963). The outer part of the batholith is presumed to have moved less than the 
inner part, and to have solidified more quickly. Thus the outer zone, compositionally 
modified to diorite by reaction with wall-rocks, represents an earlier phase; and the 
quartz diorite and trondhjemite represent late phases of a prolonged period of in 
trusion. The quartz-rich biotite quartz diorite and other distinctive rock types of the 
batholith may represent sloped blocks of granitized country rocks, or earlier formed 
phases of the intrusion. Digestion of mafic rocks at the edges of the batholith has 
doubtless modified the composition of border phases, but alone, it fails to account 
for the variety of intrusive phases present.

18



ODM8803

Photo 6-Breccia zone at the boundary of the Flora Lake Stock.

Flora Lake Stock

The composite intrusion in the vicinity of Flora Lake has been described in detail 
by Heimlich (1959; 1965). It is roughly elliptical in plan, with a length of 3.5 
miles (5.6 km) and a width of 2.0 miles (3.2 km); the long axis parallels the trend 
of the metavolcanic-metasedimentary belt in which it lies. Contacts of the intrusion 
with adjacent mafic metavolcanic rocks are essentially concordant.

The three units that constitute the stock are (m order of decreasing age): mon 
zodiorite, monzonite, and granite. In general, the units are arranged concentrically 
with granite at the centre, but at the south end of the stock the outer units are 
disrupted (Photo 6). The stock is well defined magnetically by a positive anomaly 
associated with the outer, almost complete, ring of monzodiorite.

Monzodiorite

Monzodiorite weathers grey or rarely, pinkish grey. It is medium- to coarse- 
grained, with a slightly pitted outcrop surface, resulting from weathering of the 
mafic minerals. Biotite and amphibole are present in about equal amounts, although 
the biotite is not obvious on the weathered surface. Biotite commonly forms irregular 
blades l- to 4-mm long. Primary alignment of mafic minerals is well developed in a 
few places, and is generally parallel to the contact with adjacent metavolcanics.

The monzodiorite (Table 2) consists of subhedral calcic oligoclase and diopsidic 
augite, with strongly pleochroic primary amphibole and biotite. Microcline occurs
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Table 2 MINERALOGY OF THE FLORA LAKE STOCK (DERIVED FROM 
HEIMLICH 1965, TABLE 2).

GRANITE
MEAN EXTREMES11

Plagioclase
Microlitic
Quartz
Biotite
Amphibole
Epidote
Pyroxene
Opaque Accessories
Nonopaque Accessories
Colour Index
Number of Analyses

48.7
26.0
22.5

1.2

0.5

0.1
0.1
2

22

36-59
13-36
14-34
0-4
. . .

0-4

b-i
0-1
0-6

MONZONITE
MEAN EXTREMES11

57.5
29.5

2.8
6.0
0.9
2.2
. . .

0.5
0.5

10

40-74
14-48
0-14
0-13
0-7
0-7

0-2
0-3
4-17b

38

MONZODIORITE
MEAN EXTREMES*

49.9
14.4
0.2

14.5
11.8

1.5
5.4
1.1
1.4

34

23-75
0-27
04
0-28
2-34
0-6
0-36
0-4
0-3

16-63
30

aTo the nearest percent
bA single specimen had a colour index near 0

interstitially, and in part, has replaced oligoclase. The oligoclase, which has an 
average composition of An25 (Heimlich 1965, Table 3), is slightly altered to clino 
zoisite and sericite. The augite (Heimlich 1965, Table 5) is partly altered to bluish 
green amphibole. Minor apatite and sphene, and traces of magnetite occur in the 
monzodiorite.

Dikes of monzodiorite are virtually absent. Heimlich (1965, p.19) reported a 
"few" close to the north and west edges of the stock, all less than 8 inches (20 cm) 
wide. Inclusions of basalt and metapyroxenite are generally small and sporadically 
distributed, except north of Granny Lake, where basalt inclusions were found up to 
10 feet (3m) long, and metapyroxenite inclusions up to 200 feet (60 m) long. The 
monzodiorite is extensively cut by fine-grained granitic and aplitic dikes.

Monzonite

Monzonite is well exposed in large, pink- to grey-weathering outcrops that com 
monly display a number of joint surfaces. The predominant minerals are plagioclase 
and microcline. They commonly form l- to 3-mm grains, with variations in grain size 
evident within a single outcrop. Biotite-rich clusters, from l- to 5-mm long, form 
small pits on weathered surfaces. A poorly developed alignment of mafic clusters and 
individual biotite grains is generally detectable on a fresh surface.

The major mineral content of the monzonite is outlined in Table 2. Oligoclase 
in the monzonite has an average composition of Ani4 (Heimlich 1965, Table 3), 
somewhat more sodic than the oligoclase in the monzodiorite. Oligoclase constitutes 
over half of the monzonite, and generally occurs as subhedral equidimensional grains. 
Some of the oligoclase has been replaced by microcline. Some microcline and minor 
quartz occur interstitially in many specimens. Biotite and hornblende may be present 
as discrete grains, but generally form clusters in which the biotite predominates.
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Apatite, sphene, magnetite, and zircon occur in trace amounts. Slight alteration of 
feldspar to sericite and clinozoisite is evident in most monzonites.

Numerous fine-grained pink granite and aplite dikes, together with minor peg 
matite, cut the monzonite and are particularly abundant along contacts with mon 
zodiorite. The monzonite-granite contact is a zone of variable width where the rela 
tive proportions of the two rock types are approximately equal. Inclusions of meta- 
volcanics and monzodiorite in the monzonite are subangular and generally less than 
l foot long, with sharply defined borders. They are common near the outer contact 
of the monzonite, and have long axes parallel to the contact, but are rarely found 
within the main body of monzonite.

Granite

Fine- to medium-grained, pink- to grey-weathering albite granite occurs in the 
core of the Flora Lake Stock. Outcrops are massive, with a very faint foliation evi 
dent in places.

The granite (Table 2) consists of subhedral to anhedral albite, with an average 
composition of An? (Heimlich 1965, Table 3); anhedral microcline; and interstitial 
clear strained quartz. Most grains are 0.7 to 2 mm in diameter, but some microcline 
grains are subhedral and up to 4 mm long. The albite is relatively unaltered. Brown 
biotite is a minor constituent, and is partly altered to chlorite. Traces of sericite occur 
in most rocks and a few grains of epidote are present in some. In some granites, 
apatite, magnetite, zircon, and sphene occur as minute grains.

Well-defined, narrow dikes of aplite and pegmatite are abundant in the granite, 
and a few narrow mafic dikes were also noted. Inclusions of metavolcanics, mon 
zodiorite, and monzonite are evident in many outcrops, but these inclusions are 
generally small. A few large inclusions of monzodiorite and monzonite were mapped; 
the largest of these appear to be elongated subparallel to the granite-monzonite 
contact.

Petrogenesis

The Flora Lake Stock appears to have been localized at a point of inflection along 
an anticlinal axis. The apparent pushing aside of the volcanic rocks during emplace 
ment led Heimlich (1963, p.114) to state that 'the time of emplacement . . . was 
clearly late in the cycle of deformation ...'.

The presence of primary foliation, and absence of a distinct metamorphic aureole 
suggests that the monzonite and monzodiorite may have been intruded as crystal- 
liquid mushes into metavolcanic rocks at temperatures corresponding to the alman 
dine-amphibolite facies. The granite, which occurs abundantly in veins, and which 
encloses sloped blocks of the older rocks, may have been primarily liquid at the 
time of intrusion. Similar conclusions were reached by Heimlich (1965, p.23) for 
the Flora Lake Stock, and the Hope Lake Stock (Heimlich 1966, p.635). K/Ar 
dating of biotite from the monzodiorite and Rb/Sr dating of microcline from the 
albite granite has indicated that these events took place between 2,600 and 2,700 
million years ago.
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Other Felsic Intrusive Rocks

A number of small felsic intrusions, most of which show some structural control, 
occur within the metavolcanic and metasedimentary rocks. They are believed to be 
related to the major period of deformation and intrusion.

Tillie Lake

Light grey-weathering, medium-grained granodiorite cuts the fine- and medium- 
grained mafic rocks at the northeast end of lillie Lake. The long axis of the intrusion, 
its faint schistosity, and quartz-filled fractures trend northeast to east. The rock 
consists of 55 to 70 percent altered white plagioclase, 20 to 35 percent grey rounded 
quartz, and about 10 percent mafic minerals, mostly biotite. Quartz has been intro 
duced in places.

Atikwa River

Five hundred feet (150 m) southeast of the waterfall at the entrance to Water 
fall Lake, a small plug of medium- to coarse-grained granodiorite occurs. It contains 
55 to 70 percent altered plagioclase, up to 40 percent quartz, small amounts of 
biotite, and traces of hornblende. Irregular quartz veins are abundant, particularly in 
the central part of the plug.

Head Bay

Granodiorite appears to underlie most of the westernmost (outlet) bay of 
Head Bay and extends north about 1,000 feet (300 m) where it is in irregular con 
tact with the mafic metavolcanics. Along the south shore it occurs as dikes and as 
small, irregularly-shaped bodies enclosing a few basalt and diorite inclusions. Typic 
ally, the rock weathers pinkish grey. It is composed of 10 to 20 percent quartz, 3 
to 10 percent biotite, and l to 5 percent hornblende; the remainder is 2- to 4-mm 
plagioclase grains.

Turtle Lake

A pink-weathering, medium-grained, granodiorite pluton about 2,000 feet 
(600 m) in diameter truncates metavolcanic rocks south of Turtle Lake. The faintly 
foliated to non-foliated granodiorite consists of 60 to 75 percent pink-stained sub 
hedral oligoclase, 20 to 30 percent rounded l- to 3-mm quartz eyes, about 5 percent 
hornblende, and minor biotite and magnetite. The southern border appears to lie 
along an east-trending fault zone.
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Hope Lake

Light grey-weathering quartz-feldspar porphyry outcrops along the east side of 
Hope Lake at the extreme western boundary of the map-area. Heimlich (1966, 
p.631) described this rock: about 20 percent subhedral phenocrysts in a very fine 
grained biotite-quartzofeldspathic groundmass, with minor calcite, epidote, and 
ilmeno-magnetite. Chemically, the rock is a trondhjemite with an abnormally high 
iron, copper, and chromium content (Heimlich 1966, Table 3). The rock is altered 
and quartz and carbonate have been introduced.

Dikes and Sills

Dikes and sills of granodiorite, quartz-feldspar porphyry, and quartz porphyry 
occur throughout much of the metavolcanic-metasedimentary rocks. Most are es 
sentially concordant with schistosity in the enclosing rocks, but many occur at the 
edges of valleys and are thus difficult to trace. Few appear to be wider than 30 feet 
(10m).

A dike of grey-weathering granodiorite about 100 feet (30 m) wide cuts, and 
contains inclusions of, basalt at the north edge of the map-area, about 1,500 feet 
(450 m) west of the Atikwa Batholith. The medium-grained rock contains 25 to 
35 percent quartz, 5 to 10 percent biotite, and the rest grey plagioclase. Similar dike- 
or sill-like bodies of granodiorite occur elsewhere near the borders of the batholith, 
and are assumed to be related to it.

Medium-grained, white-weathering granodiorite occurs on the west side of the 
island in Kathleen Lake and on the adjacent west shore of the lake and appears to 
be a dike about 100 feet (30 m) wide. The rock is sheared in places (shearing is 
not shown on map) and is cut by east-trending quartz veins near the north shore of 
the island.

Dikes in the vicinity of Suttonly Lake are primarily quartz-feldspar porphyry, 
and show evidence of shearing (shearing not shown on map). Similar sheared por 
phyry and granodiorite dikes in the vicinity of Warclub Lake are difficult to dis 
tinguish from metasandstone.

CENOZOIC 

Quaternary

PLEISTOCENE

The map-area lies within an extensive area of sandy to silty ground moraine, about 
25 miles (40 km) southwest of the Eagle-Finlayson terminal moraine (Zoltai 1961; 
1965). All observed glacial striae trend between S10W and S45W, and all pre 
sumably resulted from the latest (Valders) advance which terminated about 30 
miles (50 km) southwest of Atikwa Lake. Variation in striae directions may be 
interpreted as deflections of the ice flow due to topography.
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Till, consisting of sand, gravel, and boulders, is thin in the northern part of the 
area, where it is largely confined to valleys. Farther south, where the elevation and 
relief is lower, till is much more widespread, though still thin or absent on rock 
ridges. A hole drilled under the eastern part of Denmark Lake passed through 50 
feet (15 m) of silt and clay, 70 feet (20 m) of bouldery gravel, and 30 feet (10 m) 
of coarse gravel, before being abandoned at a vertical depth of 200 feet (60 m) 
(Resident Geologist's files, Ontario Ministry of Natural Resources, Kenora).

Glacial lake days were not seen on the surface and, other than clays intersected 
by drilling, the only evidence in the area for the existence of glacial Lake Agassiz 
is the lack of sand and fine gravel on the water-washed rocky hills.

RECENT

Recent deposits are largely confined to organic accumulations in muskegs and 
swamps. Some redistribution of Pleistocene deposits by streams and lakes is evident 
in places.

STRUCTURAL GEOLOGY

Metavolcanics and metasediments, isoclinally folded and subsequently distorted 
by a series of dome-like felsic intrusions, constitute a major east-trending structural 
belt about 80 to 100 miles (130 to 160 km) wide. The Atikwa Lake area lies in the 
central part of this belt, at the edge of one of the larger infolded sequences.

Most of the metavolcanic and metasedimentary rocks of the map-area trend 
northeast, between the Dryberry domal batholith and the Atikwa domal batholith. 
Here rock units, schistosity, and gneissosity approximately parallel contacts with 
the domes. In contrast, rocks of the south-central part of the map-area form an in 
trusive complex in which enclosed metavolcanic units trend at a high angle to the 
principal fracture direction.

FOLDS

A northeast-trending anticlinal axis in the vicinity of Flora Lake, and a parallel 
synclinal axis south and east of Waterfall Lake are the major structural features of 
the northwest half of the map-area, exposing at least 16,000 feet (5,000 m) of mafic 
metavolcanics rocks and 6,000 feet (1,800 m) of metasedimentary rocks. The trace 
of a second anticlinal axis extends through Populus Lake, is disrupted by the western 
edge of the Atikwa Batholith, and continues southeast from Head Bay. The trace of 
a second synclinal axis is assumed to pass through Warclub Lake, although the 
assumption is based on a single top determination.

Evidence of small-scale isoclinal folding in the south part of Populus Lake was 
found by Barker (1961, p.24) and in other parts of the area by Davies and Wato 
wich (1956, p.17).
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Photo 7-Fracture zone in gabbro.

ODM8804

Fractures

The major fracture pattern in the Atikwa Lake area is reflected in the prominant 
lineaments that are developed throughout the area (Figure 2). Some of these linea 
ments are expressions of fault zones; others reflect a series of closely spaced shear 
zones. Some show little evidence of movement. Data on the nature of each lineament 
were not obtained, although some generalizations may be made.

Fracturing is generally better developed in the rocks of the large intrusive bodies 
than in the metavolcanic rocks, because of the more competent nature of the in 
trusive rocks (Photo 7). Movement in the metavolcanic rocks was accomodated 
along a series of closely-spaced shear zones parallel to the strike of the rocks. This 
shearing is reflected in the development and orientation of lineaments, but direct 
evidence of shearing is, in most places, lacking or poorly developed.

There are three principal directions of lineament trends; north, north-northeast, 
and east. In addition, a set of northwest-trending lineaments is locally developed, 
parallel to the margin of the Atikwa Batholith, where it trends northwest.

It is suggested that the major fractures in the Atikwa Lake area were initially 
related to a single prolonged orogenic event, of which the emplacement of domal 
intrusions was an integral part. Shearing in the metavolcanics developed, in part,
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prior to the intrusion of the igneous complexes, and continued throughout the period 
of intrusion. Faulting may have influenced the trend of some of the intrusive phases, 
especially in the Denmark Lake complex. Faults and fractures in the Flora Lake 
Stock are interpreted to be related to the strike shear zones in the metavolcanics. 
Brittle fracturing persisted, to accomodate late stresses, for some time after crystal 
lization of the intrusions. Post-orogenic movement may have been along previously- 
established directions of fracturing. Principal movement along all faults appears to 
have had a large component of vertical movement, although lesser right- and left- 
lateral components of movement are present on some of the individual faults.

NORTH-TRENDING LINEAMENTS

North-trending lineaments are prominent in the metavolcanic-intrusive complex 
in the Denmark Lake-Overflow Bay area. The lineaments probably, at least in part, 
reflect shearing and faulting in the rocks of this area. These lineaments are parallel 
to fragments of tectonic origin within the metavolcanics. They are assumed to be 
parallel to metavolcanic units. Highly sheared gabbro is present in the Denmark 
Lake Complex, but is not distinguished on Map 2273 (back pocket).

North-trending lineaments are well developed near and within the Flora Lake 
Stock. Some of the lineaments that appear on the map may, in fact, mark the traces 
of faults. In places, the location of contacts between rock units has been affected. 
Northwest of Granny Lake, offsets in the monzodiorite contacts indicate a com 
ponent of right-lateral movement on the fault shown on the map. Faults and frac 
tures in the Flora Lake Stock are interpreted to be related to movement along shear 
zones parallel to the strike of the surrounding metavolcanics. This shearing in the 
metavolcanics in part pre-dates intrusion of the stock.

NORTHEAST-TRENDING LINEAMENTS

North-northeast- to northeast-trending lineaments occur in the metavolcanics, 
the Denmark Lake intrusive complex, and the Atikwa Batholith. In the main band 
of metavolcanic-metasedimentary rocks, along the west side of the Atikwa Batholith, 
they reflect a series of closely-spaced shear zones parallel to strike. Schistosity in 
these rocks is well developed. The steeply dipping schistosity, and steeply plunging 
lineations indicate a significant vertical component of movement on the shear zones. 
A right-lateral horizontal component of movement is also present in these zones.

North-northeast lineaments are present in the Atikwa Batholith, especially in 
areas where the marginal contacts of the batholith trend northeasterly. Shorelines 
along Atikwa Lake may be controlled by this fracture trend.

North-northeast to northeasterly trending lineaments are also present in the 
Denmark Lake Complex. In the area south of Denmark Lake, the lineaments are 
parallel to the contacts of large gabbroic blocks embedded in a matrix of younger 
intrusive rocks.
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EAST-TRENDING LINEAMENTS

East-trending lineaments are common in the map-area. Near Overflow Bay and 
Denmark Lake they are expressions of fault zones. Movement on these faults was 
apparently vertical, with a left-lateral component. The distribution of ultramafic 
rocks in the Denmark Lake area may be in part controlled by the east-trending fault 
that appears to underlie much of the lake. Contacts of some of the smaller intru 
sions in the map-area may have been influenced by movement along east-trending 
shear zones.

Other parallel, east-trending lineaments intersect the contact between the Atikwa 
Batholith and the metavolcanics. Most of these show little evidence of movement, 
although some of the smaller intrusions, for example, the gabbro at the north end 
of Turtle Lake, are sheared in places.

NORTHWEST-TRENDING LINEAMENTS

Northwest-trending lineaments in and near the edge of the Atikwa Batholith are 
especially numerous in areas where the outer contacts of the batholith trend north 
west. Southeast of Head Bay, northwest-trending lineaments are present in the outer 
dioritic zone of the batholith, and in the metavolcanics, where they parallel the axial 
trace of an anticlinal fold. Near Foreleg Bay, northwest-trending lineaments parallel 
the outer contact of the batholith.

A poorly-defined northwest-trending lineament occurs in the southwestern 
quadrant of the map-area, and is significant only because it parallels a major fault 
zone that lies about 7 miles (11 km) to the southwest.

METAMORPHISM

Comprehensive studies of the metamorphic history of metavolcanics and meta- 
sediments in the Kenora District have not been carried out. Published data from a 
few map-areas indicate similar metamorphic grades prevail throughout the district. 
In the adjacent Populus Lake area Davies (1956, p.45), found a decrease in meta 
morphic grade away from the granitic rocks; and in the Dyment area Satterly (1960, 
p.13) concluded that thermal metamorphism associated with granitic intrusions was 
superimposed upon rocks which had been regionally metamorphosed under green 
schist facies conditions.

On the other hand, Heimlich (1963, p.114) found that the metavolcanics and 
metasediments of the Atikwa Lake area 'have been regionally metamorphosed to the 
level of the almandine amphibolite facies' and that 'locally, retrograde metamorphism 
is suggested by the greenschist facies . . . associated with zones of intense shearing 
and faulting'.

The present work confirms the presence of staurolite in greywacke, and of ande- 
sine-oligoclase in basalts, and demonstrates that the almandine-amphibolite facies was 
attained. The hornblende, andesine, and epidote that coexist in many of the meta 
volcanics rocks are indicative of deep burial under pressure-temperature conditions 
of the almandine-amphibolite facies (Turner and Verhoogen 1960, p.546). It is
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difficult to envisage such conditions occurring locally; thus it would appear that in 
this area greenschist facies mineral assemblages are the result of shearing.

Most intrusive rocks have not been regionally metamorphosed, but do contain 
amphibole which has replaced the original pyroxene. The coexistence of this amphi 
bole with primary plagioclase indicates high water pressures during cooling, and 
it is convenient to consider that intrusion took place during peak metamorphic 
conditions.

CORRELATION OF GEOLOGY WITH 
AEROMAGNETIC DATA

The northeast quarter of Aeromagnetic Map 1169G (ODM-GSC 1962) shows 
two areas of relatively high magnetic intensity, separated by a broad, magnetically 
flat area.

A well-defined anomaly outlines the elliptical Flora Lake Stock, with the outer 
monzodiorite unit averaging approximately 500 gammas above background. A peak 
at the northeastern end corresponds to a zone of abundant metapyroxenite inclusions 
in the monzodiorite, and one at the south end corresponds to a granitic dike swarm 
at the edge of the stock. A similar elliptical anomaly 3 miles to the southwest out 
lines the Hope Lake Stock, virtually all of which lies outside the map-area.

The largest anomalous area lies over the mafic and ultramafic intrusive complex 
extending from East Bay on Caviar Lake to Rainmaker Lake. The 60,420 gamma 
contour closely approximates the northern contact of these rocks. Individual highs 
and lows within this area are not readily correlated with separate rock units because 
of the complex geology, but the magnetic low extending west-northwest through 
Overflow Lake is underlain primarily by gabbro diorite. A small anomaly on the 
east side of Turtle Lake which is not connected to the main anomalous area may be 
related to the small body of peridotite at this location.

Magnetic intensities over the metasediments in the northwestern corner of the 
area are obscured by anomalies associated with concordant gabbroic rocks. Adjacent 
to the contact with the metavolcanic rocks, however, the metasediments are marked 
by a magnetic low.

The flat area between the above anomalies corresponds with mafic metavolcanic 
rocks and enclosed sills and dikes, and with granitic rocks. Although the Atikwa 
Batholith is, in general, slightly more magnetic than the adjacent metavolcanics, 
contours for the most part intersect the contact at a high angle.

ECONOMIC GEOLOGY

Mineral occurrences of the area which have been explored to determine their 
economic potential may be divided into three catagories: gold in quartz veins, nickel 
and copper in mafic and ultramafic intrusions, and copper (with or without gold) 
associated with mafic extrusive rocks. The descriptive data which follows is based 
primarily on company plans and records filed in the office of the Resident Geologist 
at Kenora, and includes work done in areas where no mineral occurrences have been 
found.
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Description of Properties

COPPER

Copper sulphides occur with pillowed mafic metavolcanic rocks at several local 
ities between Head Bay and the southern edge of the map-area. Within the Kenora 
District this association of copper with pillowed mafic metavolcanics appears to be 
best developed in the Atikwa Lake area. The mineralization may be syngenetic, 
although there has been some remobilization along fractures.

Denlake Mining Company Limited [1952] (5)

Following the discovery, in 1951, of copper at Atikwa Lake, staking extended 
south of the map-area into the Rowan Lake area. Denlake Mining Company Limited 
acquired a block of 16 claims south of Denmark Lake and along the west side of 
Rowan Lake. At a point about 2,500 feet (750 m) south of the Fourth Base Line, 
and 1,500 feet (450 m) west of Rowan Lake, chalcopyrite and pyrite were dis 
covered in silicified andesite near a north-south fault zone. The Denlake showing is 
south of the map-area, as is the fault. The area was geologically mapped, and a 
ground magnetic survey was completed, but additional copper occurrences were not 
found.

Edlon Mines Limited (6)

Two claims groups, staked east of Waterfall Lake by J. Longe and C. Edwards, 
were optioned in 1951 to Conwest Exploration Company Limited. The following 
year, Eldon Mines Limited was incorporated, and acquired 12 of the claims. Geologi 
cal, magnetic, and self-potential surveys were carried out on part of the property, and 
some stripping, trenching, and drilling was done. The property in 1970 consisted 
of 5 patented claims (K15382, K15385, K15411, K15416, and K15419).

The exposed rock is massive, intermediate to mafic metavolcanics, pillowed in 
part, with some felsic metavolcanics and a few porphyry dikes. Carbonate stringers 
occur in most of the rock, and specks of pyrite, pyrrhotite, and chalcopyrite have 
been found in places.

In 1953, following geophysical work, two holes were drilled in the vicinity of 
a contact between mafic and felsic metavolcanics in the central part of claim K15416. 
Minor sulphide minerals were encountered, but assayed sections contained no gold 
and very small amounts of copper. Drilling in the northwest corner of claim K15419, 
on a zone containing disseminated pyrite, pyrrhotite, and a little chalcopyrite, pro 
duced similar results.

Fourteen short holes were drilled in 1957 on the claims adjoining the Maybrun 
property to the east. These holes, eleven of which were vertical, were to determine 
whether mineralization similar to that on the Maybrun property extended west onto 
the Eldon ground. Chalcopyrite is recorded in only one of the drill logs.
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Figure 3-Green Bay Mining and Exploration Limited [1956]. Principal mineral showings.
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Green Bay Prospect (10)

In 1956, Green Bay Mining and Exploration Limited acquired 69 claims in the 
vicinity of East Bay, Caviar Lake. A self-potential survey was carried out over part 
of the group and trenches or pits were sunk on anomalous zones. Seven areas of min 
eralization were drilled (23 holes, totalling 7,139 feet; 2,177 m), but within the 
present map-area most of the work was done on four showings.

Two of these, the North Shore showing (A) and the Base Line showing (B) are 
copper showings, and are discussed in this section (Figure 3). The other two show 
ings, the No. l showing (C), and the Ross Creek showing (D) on Figure 3, are 
copper-nickel showings, and are described in the section of this report that deals 
with copper-nickel deposits.

North Shore Showing

The North Shore showing (A, Figure 3) consists of chalcopyrite, pyrite, and 
pyrrhotite along fractures and between pillows in basaltic flows. A trench about 35 
feet (11 m) long, trending north-northwest, reveals that the chalcopyrite content 
is erratic. Two pits, one 50 feet (15 m) north, and the other 300 feet (90 m) east 
of the main trench, contain smaller amounts of pyrite, chalcopyrite, and pyrrhotite. 
These pits do not appear on Figure 3. Two holes drilled under the trench from the 
southwest intersected considerably more porphyritic granite than basalt, and may 
have been drilled down the dip of a series of dikes.

Base Line Showing

The Base Line showing (B, Figure 3) is located at about mile 34.7 on the Fourth 
Base Line. Pyrrhotite, pyrite, and chalcopyrite occur in pillowed to massive, fine- to 
medium-grained basalt; especially at pillow interstices, and along fractures. Much of 
the basalt is porphyritic, and contains 2- to 8-mm altered white feldspar phenocrysts. 
Calcite and epidote stringers are common and some bleaching is evident along frac 
tures. Three pits were sunk, with chalcopyrite least abundant in the southwest pit. 
These pits are not shown on Figure 3. Four holes were drilled in the vicinity of the 
northeasternmost pit; in these the ratio of pyrrhotite to chalcopyrite increases with 
depth. Mineralized core sections are narrow, and contain less than 0.15 percent cop 
per, and only a trace of gold. A similar mineralized zone 600 feet south of the Fourth 
Base Line (outside the present map-area) contains narrow sections with up to 0.68 
percent copper, but these sections are widely separated.

Hotstone Minerals Limited (11)

The property of Hotstone Minerals Limited consists of 9 claims (K15432- 
K15440) between Head Bay and Waterfall Lake. Staked by J. Horan in 1951, the 
Hotstone property adjoins the Maybrun property to the southeast, and lies along 
the strike of the mineralized areas.
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A gossan zone up to 60 feet (18 m) wide occurs on both sides of the Atikwa 
River near Waterfall Lake. It lies in partly brecciated mafic flows, adjacent to a small 
granitic intrusion, and appears to be continuous over a length of at least 500 feet 
(150 m). Mineralization consists of streaky pyrrhotite with minor pyrite and traces 
of chalcopyrite. Two grab samples were reported to contain 0.20 and 0.06 percent 
copper respectively, but no gold (Holbrooke 1952). A diamond drill hole in 1954 
intersected similar mineralization at a depth of 100 feet (30 m).

Patchy 'hornblende' alteration, considered in company reports to be similar to 
the alteration of porphyritic mafic metavolcanics in gold-bearing zones at the Maybrun 
property, occurs in the southeastern part of K15438. Two drill holes in 1954 con 
firmed the presence of fine-grained pyrrhotite and pyrite in quartz "threads" irreg 
ularly distributed in the hornblende-rich rocks, but gold Values' were low.

Pyrrhotite is finely disseminated in a number of shear zones and carbonate-bear 
ing zones on the property. Prospecting has, however, located only traces of copper.

Noranda Occurrence (18)

Noranda Mines Limited in 1951, staked 6 claims to cover a magnetic anomaly 
under Overflow Bay and an adjacent small copper showing in altered gabbro. Two 
holes were drilled, both of which remained in gabbro for their entire lengths. The 
core was slightly magnetic in places, and contained traces of pyrrhotite and chalcopy 
rite. The results did not warrant further exploration.

Shawkey Occurrence (19)

Falconbridge Nickel Mines Limited in 1952, optioned a group of claims about 
half way along the road from Atikwa Lake. Ground magnetic and geological surveys 
were conducted, but no additional work was undertaken. The area was restaked, and 
in 1956 the claims were acquired by Shawkey (1945) Mines Limited. Seven holes 
were drilled along a zone containing minor sulphide minerals, and although the claims 
were held until 1964, no further work was done.

Geologically, the area is similar to the adjoining Maybrun Mines Limited property. 
Massive to pillowed basalt flows, with minor mafic breccia and tuff, are cut by felsic 
dikes. The basalt is fine- to medium-grained, and in part contains plagioclase pheno- 
crysts up to l cm in diameter. Rock units strike about N35W and dip 60 to 75 de 
grees southwest.

Mineralization, consisting of pyrrhotite with minor pyrite and traces of chalcopy 
rite, occurs in pillow interstices l mile due south of the Maybrun open pit. Here the 
mineralization has been traced along a strike length of 600 feet. A weak electromag 
netic anomaly may be associated with this pillow horizon. Drilling encountered only 
narrow widths of sulphide minerals similar to those found in outcrops.

The mineralized pillows may be stratigraphically equivalent to those at the May 
brun property, but displaced by faulting. The environment appears to have been 
favourable for accumulation of copper, and disseminated chalcopyrite might be located 
by additional geophysical surveys.
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COPPER-GOLD

Copper with associated gold 'values' occurs in several places in the Atikwa Lake 
area. In general, these deposits occur in metavolcanics, some in areas near probable 
intrusive rocks. Associations with pillowed lavas, with quartz-feldspar or feldspar 
porphyry dikes, or with gabbroic or dioritic rocks, have been noted.

Chipman Lake Mines Limited (4)

In 1954, a group of 10 claims (K17998-K18006, K18515) was staked adjoining 
the southwestern edge of the Kenbridge Nickel Mines Limited property (13). Late 
in 1954, the claims were optioned to Conwest Exploration Company Limited. Ground 
magnetic and electromagnetic surveys were carried out, and 4 holes were drilled 
before the option was dropped. In 1955, the claims were acquired under option by 
Chipman Lake Mines Limited, who carried out detailed geological mapping and ad 
ditional diamond drilling. The property has been idle since 1956.

Much of the property is underlain by andesite and basalt. Coarser grained mafic 
rock, probably intrusive gabbro, extends north from Empire Lake to Goldilocks Lake, 
through the centre of the claim group. A crescent-shaped body of diorite occurs in 
the northeastern claims, and has been cut by felsic porphyry dikes. Most of the rocks 
are altered, and carbonate is abundant in places.

One of the holes drilled by Conwest Exploration Company Limited was designed 
to intersect a northeast-trending magnetic and electromagnetic anomaly near the 
southeast corner of Goldilocks Lake. Narrow seams of pyrite and pyrrhotite, and 
minor chalcopyrite and sphalerite were intersected in the basalt. One 2.3 foot (0.7 
m) section of silicified material assayed 0.27 ounce of gold per ton. The drilling 
program also tested the shear zone along which the Kenbridge deposit occurs, but 
only traces of sulphide minerals were encountered. Two holes were drilled through 
a silicified shear and breccia zone near tjje east contact of gabbro with basalt at Gold 
ilocks Lake (shear zone not shown on map). Surface sampling indicated 1.80 ounces 
of gold and 1.00 ounce of silver per ton, and 1.66 percent copper across 3.0 feet 
(0.9 m). The drill intersections contained minor amounts of pyrite, pyrrhotite, and 
chalcopyrite, but only traces of gold and silver.

Drilling by Chipman Lake Mines Limited was mostly restricted to an area of 
slightly mineralized gabbro in the north-central part of claim K18002. Minor dis 
seminated pyrite, pyrrhotite, and chalcopyrite were noted in the core.

Maybrun Mines Limited (14)

Copper was discovered south of Head Bay in the summer of 1951, by W. H. 
Cranston and J. L. Kenty, working for Noranda Mines Limited. The original grab 
samples were low in copper, but two of them contained sufficient gold to warrant 
further exploration of the area. A group of 18 claims (K15364-K15381) was staked, 
and 4 more (K15524-K15527) were later added. By 1953, trenching and diamond 
drilling (96 holes totalling 35,016 feet; 1,067 m) had established the presence of 
copper-gold mineralization over a strike length of about 3,000 feet (900 m).
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Five zones, known as the Discovery, B, 13, Bay, and Pot Hole Zones (Figure 4) 
were outlined by Noranda. In each, mineralization consists essentially of chalcopy 
rite, pyrite, and pyrrhotite, localized along fractures and at pillow edges in fine-grained 
basalt. Plagioclase phenocrysts, generally less than 8 mm across, are present in some 
of the basalt and were originally considered to be indicators of the mineralized zones.

The Discovery Zone has a length of about 250 feet (75 m), and a maximum 
width of 70 feet (20 m), and was exposed by over 500 feet (150 m) of trenching. 
Eight holes were drilled under the Discovery Zone; only minor mineralization was 
intersected. This zone may contain 20,000 tons grading l percent copper.

Mineralization in the B Zone was indicated by a self-potential survey, and was 
drilled by Noranda at 100-foot (30 m) intervals, to a maximum depth of 250 feet 
(75 m). More highly mineralized drill hole intersections were interpreted by Noranda 
to occur in 7 parallel lenses that strike about N25W, dip 45 to 55 degrees west, and 
plunge 20 to 30 degrees northwest. The 7 lenses were estimated to contain a total 
of 406,000 tons, averaging 1.56 percent copper, and 0.02 ounce of gold per ton.

The 13 Zone, or Ross Zone as it was subsequently called, is characterized by a 
relatively high gold content. Trenching and drilling indicate the presence of 2 lenses 
less than 100 feet (30 m) apart; the west lens is 275 feet (83 m) long, 10.7 feet 
(3.75 m) wide, and averages 0.67 percent copper and 0.18 ounce of gold per ton; 
the east lens is 350 feet (105 m) long, 14 feet (4.25 m) wide, and averages 1.2 
percent copper and 0.21 ounce of gold per ton. The lenses may persist to a depth 
of 300 feet (90 m), although continuity is confused by numerous felsic dikes.

The Bay Zone mineralization occurs over a length of about 600 feet (180 m). 
Gold is distributed erratically, but a 75-foot (23 m) section of one trench averaged 
0.2 ounce of gold per ton. Diamond drilling, at a depth of 150 feet (45 m), indi 
cated the presence of two parallel zones, each about 6 feet (1.8 m) wide, that aver 
age 0.185 ounce of gold per ton and about 0.5 percent copper. Drilling at a depth 
of 300 feet (90 m) failed to establish continuity of this mineralization.

The Pot Hole Zone is similar to the Bay Zone; gold and copper mineralization 
occur over a length of 300 feet (90 m). Continuity of mineralization is not evident 
along strike or at depth, and the zone appears to consist of a series of short narrow 
lenses.

By 1954, Noranda had outlined two potential orebodies, in the B and Ross Zones 
respectively. These were small, and development of a larger tonnage, lower grade 
deposit was not feasible at that time. The property was sold in 1955, and subse 
quently placed under ownership of Maybrun Mines Limited.

Maybrun Mines commenced surface drilling in August 1955, and later the same 
year collared an exploration shaft. The shaft reached a depth of 298 feet (91 m). 
Two levels were established: on the 150-foot (45 m) level, work included 1,790 feet 
(546 m) of drifting, 250 feet (75 m) of crosscutting, and 125 feet (38 m) of raising; 
on the 275-foot (83 m) level, 1,800 feet (549 m) of raising were carried out.

As of June 1957, when operations were suspended, 113 holes (66,059 feet, 
20,135 m) had been drilled from the surface, 58 holes (14,752 feet, 4,496 m) from 
the first level, and 65 holes (12,923 feet, 3,939 m) from the second level. The 'sur 
face and underground development indicated and partly blocked out 2,824,825 tons 
(2,562,625 metric tons) of rock, with a grade of 1.18 percent copper, 0.08 ounce 
gold; 1,508,454 tons (1,368,440 metric tons) of the above . . . averaging 1.48 per 
cent copper, 0.11 ounce gold' (Maybrun Mines Limited 1965).

Although most of Maybrun's surface work was on the B and Ross Zones, two 
new zones were exposed by trenching and diamond drilling. The 7 Zone consists of
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Photo 8-Maybrun Mines Limited, area prepared for open pit.

pyrrhotite and chalcopyrite in porphyritic basalt, and may be the northward exten 
sion of the Ross Zone. Copper and gold distribution appears erractic, and is generally 
associated with quartz-carbonate alteration and stringers. The Portage Zone contains 
chalcopyrite with minor pyrrhotite and stibnite, in a complex of quartz-feldspar por 
phyry, feldspar porphyry, and basalt. Highest values apparently occur in the quartz- 
feldspar porphyry adjacent to basalt, but continuity has not been established.

The property lay idle until late in 1965, when reassessment of the open pit poten 
tial of the deposit was begun. Holes were drilled along 50-foot (15 m) section lines. 
An induced polarization survey was carried out in January 1966, and was followed 
by vertical drilling on a 50-foot (15 m) grid. By September 1966, a zone 500 feet 
(150 m) long and 185 feet (56 m) wide, grading 1.12 percent copper and 0.03 
ounce of gold per ton, had been indicated to a depth of 150 feet (75 m) (Maybrun 
Mines Limited).

In 1969, the company, under new management, made plans for development of 
an open pit mine and staked additional claims. Early in 1970, construction of a 500- 
ton mill was commenced, the pit area was stripped, and improvement of a road to 
Eliza Lake was begun (Photo 8). Concentrates will be barged from Eliza Lake to 
the closest road. Estimates of tonnage and grade have not been revised since 1966, 
but recovery of gold in the mill is not planned. In October 1970, an estimated 4,000 
tons was milled prior to closing for the winter. The resulting concentrates remained 
at the property.
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Tundra Gold Mines Limited (21)

A group of claims to the west of Horn Bay, and a second group on and adjacent 
to Head Bay were sold, in 1955, to Bulldog Yellowknife Mines Limited. A geolog 
ical survey was made of the Horn Bay claim group and 8 holes, totalling 1,493 feet 
(455 m), were drilled. In 1956, the company was renamed Taurcanis Mines 
Limited and electromagnetic and geological surveys were carried out over parts of 
both claim groups. In 1957, 6 holes totalling 1,757 feet (536 m) were drilled to 
intersect geophysical anomalies. The company was renamed Tundra Gold Mines 
Limited in 1963, and presently holds 16 patented claims (K17654-K17657, K17659, 
K22661, K20526-K20532, K20535, K27466, K27487).

The contact between the Atikwa Batholith and the metavolcanic rocks extends 
through the Horn Bay claim group. The metavolcanic rocks are predominantly fine- 
to medium-grained basalt, with coarser grained phases which may, in part, be in 
trusive. Near the east end of a small lake west of the north tip of Horn Bay, very 
minor pyrrhotite occurs in a coarse-grained gabbroic rock. A weak electromagnetic 
anomaly in this vicinity was drilled, but revealed only traces of pyrrhotite, pyrite, 
and chalcopyrite.

Most of the Head Bay claim group is underlain by biotite- hornblende diorite and 
quartz diorite, but some basalt occurs in the southwest corner. A small mineralized 
shear zone is located in porphyritic basalt 650 feet (200 m) east of Head Bay (not 
shown on Map 2273, back-pocket). The shear zone contains thin seams of chalcopy 
rite and pyrite. The zone is exposed in five trenches, probably dug about 1900. A 
selected sample was reported to assay 2.79 percent copper and 0.01 ounce of gold 
per ton (Carlson 1956). A northeast-trending electromagnetic anomaly was drilled 
on adjacent claim K20528, but only traces of pyrite and chalcopyrite were noted.

GOLD

Gold exploration in the area was mainly concentrated in the zone of sheared 
metavolcanic rocks extending from Caviar Lake to Populus Lake. The gold is gen 
erally associated with quartz veins that occur along fractures in small felsic intrusions.

M. Y. Cameron [Circa 1900] (2)

Gold is reported to occur at 5 localities on claims FM84 and FM85, east of Em 
pire Lake. The property, owned by M. Y. Cameron, was prospected about 1900, 
when several trenches were sunk. None of the trenches were encountered in the 
present survey, but gold is reported to have been erratically distributed (M. Y. 
Cameron, personal communication).
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Caviar Lake Occurrence (3)

Quartz veins are present in north- to northwest-trending shear zones in grano- 
dioritic rocks, about 1,500 feet (450 m) north of the eastern end of East Bay, Caviar 
Lake. These shear zones do not appear on the geological map. The largest exposed 
vein, lying partly in adjacent metavolcanics (not on map), has been trenched along 
a length of about 300 feet (90 m), and a 7- by 10-foot (2- by 3-m) shaft has been 
sunk an estimated 20 feet (6m). Pyrite is present in the quartz and in thin carbonate 
stringers, and along some slip surfaces in the granitic rocks. Assays of grab samples 
are reported to contain up to 0.4 ounce of gold per ton (A. Gauthier, personal com 
munication).

Empire Mine [1908]

Gold was discovered about 1,000 feet (300 m) north of Empire Lake (formerly 
known as Li Lake) about 1902, and the operation was originally known as the Violet 
Mine. The Empire Gold Mining and Milling Company obtained ownership of the 
property several years later, and in 1908 produced gold worth f l,800 from 300 tons 
of ore. Operations apparently ended in 1908.

The only description of the property is by Burwash (1933, p. 79-80). He records 
two shallow shafts on sugary quartz veins, one in sheared basalt and the other in 
sheared felsic porphyry. An open cut and adit were driven along the vein in the basalt.

The old Empire workings are on ground presently held by Chipman Lake Mines 
Limited.

Nina Prospect (17)

The Nina Mine, or Scovil-Moore property, as it was originally called, lies near 
the north shore of Tillie Lake, on claims JES93 and JES110. Work was reported 
during 1899 (Bow 1900, p.47). By July 1900, a shaft had been sunk to 123 feet 
(37 m), 56 feet (17 m) of drifting had been completed, and an adit had been driven 
70 feet (21 m) (Bow 1901, p.75). The option on the property, formerly held by 
Great Granite Gold Mining and Development Company of Ontario Limited, was 
taken over in 1900 by the Nina Gold Mining Company of Ontario Limited, and 
though mining equipment was purchased (Miller 1903, p.95), it had not been in 
stalled when operations were suspended in September 1903 (Carter 1904, p.64). 
There is no record of any gold production from the property.

The shaft, about 8 feet (2.5 m) square and inclined steeply to the north, was 
sunk on a quartz vein which, according to Burwash (1933, p.79) 'consists of several 
quartz stringers, the widest about 20 inches across and the whole about 4 feet'. The 
vein is slightly sinuous, but has an east-west trend, and lies within sheared, quartz- 
rich, biotite-muscovite granodiorite, close to the contact. The quartz vein contains 
ankerite, and minor pyrite, chalcopyrite, galena, and sphalerite. Burwash (1933, 
p.79) reported bornite in a sample which contained 0.02 ounce of gold per ton.

A poorly defined east-west lineament passes through the property close to the 
shaft location and is probably a broad shear zone (not shown on Map 2273, back 
pocket). Other quartz veins may be expected where the lineament passes through 
granodiorite.
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lillie Lake Portage [Circa 1925] (20)

Extensive trenching is reported to have been done on gold-bearing quartz veins 
south of the portage between Tillie and Empire Lakes. The initial work, done by 
G. Lindbergh of Kenora about 1925, is said to have encountered some high grade 
sections (M.Y. Cameron, personal communications).

Virginia Mine (22)

The Virginia Mine, or Lizzie Mine, as it was originally called, was discovered 
in 1898, and explored and developed during the following two years by the Virginia 
Mining Company of Ontario Limited. The initial work consisted of an open cut and 
adit near the shore of Eliza Lake, in the northeast corner of claim FM734. An 
inclined shaft was sunk from the open cut to a depth of 198 feet (60 m), and 140 
feet (43 m) of cross-cutting was done at the 100-foot (30 m) level. The mine was 
temporarily closed in 1900, worked briefly in 1903, and then permanently closed 
(Bow 1901; Carter 1904). According to Bow (1899, p.60) 'a very rich pocket 
containing a number of magnificent free gold specimens was struck', but records do 
not show the value of gold recovered.

The geology of the property has been described by Bow (1899; 1900) and 
Burwash (1933). A 100-foot (30 m) wide, light coloured, highly sheared dacite 
(quartz porphyry) within a mafic metavolcanic sequence is the host rock for a series 
of quartz veins and stringers. The veins strike parallel to the schistosity, about N30E, 
dip southeast, and are lightly mineralized with ankerite and pyrite. The 100-foot 
width of quartz porphyry in the cross-cut is reported to average 0.10 ounce of gold 
per ton (Burwash 1933, p.77), with 'richer' sections 'where more quartz was in 
evidence'. Gold is apparently distributed very erratically.

NICKEL-COPPER

Following the discovery of a significant deposit of nickel- and copper-bearing 
sulphides in mafic instrusive rocks west of Kathleen Lake, the map-area was exten 
sively explored for similar deposits. It subsequently became apparent that the 
margins of the Atikwa domal batholith are the sites of numerous mafic and ultra 
mafic intrusions, and that many of these contain copper and nickel sulphides.

Apex Occurrence (1)

A block of 93 claims, extending from Shoulder Island to Turtle Lake, was staked 
in July 1955, and sold to Apex Consolidated Resources Limited. The southwestern 
part of the claim group coincides with an area previously examined by Wright- 
Hargreaves Mines Limited.

The claims were prospected and some trenching was done. Drilling commenced 
in October 1955, on a northwest-trending sulphide occurrence in andesite, about
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4,000 feet (1,200 m) east of the Maybrun B Zone. The two holes drilled did not 
intersect significant mineralization.

Most of the work was confined to an area 400 to 1,200 feet (120 to 360 m) 
east of the northernmost tip of Turtle Lake, where chalcopyrite and nickeliferous 
pyrrhotite occur in a small gabbro intrusion. Surface work indicated that the 
mineralization strikes N60E, and dips near-vertical; but drilling failed to establish 
continuity of the mineralization (Figure 5). Chalcopyrite and pyrrhotite are largely 
confined to altered gabbro, with minor amounts in enclosed mafic volcanic rocks. 
Johnston (in Thomson et al. 1957, p. 15) suggested that the sulphide minerals 'are 
most abundant where a diorite phase overlies the amphibolite phase of the intrusive', 
and also that the 'intrusive body . .. appears to bottom at 600 feet'.

Drill logs indicate that part of the mineralization is associated with faulting. 
Two of the better intersections in adjacent holes appear to lie close to an assumed 
east-west fault (not shown on map). These intersections may represent a single lens 
with an average true width of about 12 feet (4m), and an average copper and nickel 
content of 1.03 percent and 0.56 percent respectively. It would appear however, 
that most of the mineralized intersections have an erratic distribution.

Green Bay Prospect (10) 

No. 1 Showing

Green Bay Mining No.l showing (C, Figure 3), as it is referred to in company 
reports, occurs near the contact between gabbro and basalt, close to the swampy 
shore of East Bay. The gabbro is medium- to coarse-grained, with a variable ratio 
of plagioclase to amphibole, and contains basalt inclusions. Coarse blebs of pyrrhotite 
and chalcopyrite, the latter rimming the former in places, are well exposed in a 
45-foot (14 m) trench. Some fracturing is evident, but there is no obvious structural 
control of the mineralization. Four holes, fanned from a point about 40 feet (12 m) 
southwest of the trench, intersected gabbro, diorite, and basalt; with basalt pre 
dominating east of the southeastern end of the trench. Sulphide minerals locally 
constitute up to 10 percent of the gabbro, but most are confined to the zone between 
the collar of the hole and the vertical projection of the trench. The best values 
reported in drill holes were 0.31 percent copper, and 0.19 percent nickel, over 
1.5 feet (0.46 m).

A 25-foot (7.5 m) trench and several small pits were blasted into gabbro about 
900 feet (278 m) west of the No.l showing. In the trench, minor pyrrhotite, pyrite, 
and chalcopyrite occur; primarily along minute fractures. Traces of these sulphide 
minerals are also present in the pits. Finely disseminated pyrrhotite is abundant in 
rusty-weathering mafic rock, several hundred feet south-southwest of the No.l 
showing.

Ross Creek Showing

The Ross Creek showing (D, Figure 3) occurs on the west side of the Lawrence 
River, about ^ mile below the falls at the outlet of Denmark Lake. Five feet of 
medium- to very coarse-grained gabbro, cut by coarse-grained granodiorite dikes, has
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been blasted from a steep rock face at the river's edge. Coarse blebs of pyrrhotite 
and chalcopyrite, the former rimming the latter in places, occur in the coarser 
grained phase of the gabbro. Structural control is not apparent.

From a point about 50 feet (17 m) north-northwest of the showing, 4 holes 
have been drilled, bearing approximately south, south-southwest, southwest, and west- 
southwest, respectively. All 4 holes intersected gabbro, diorite, peridotite, basalt, 
and a number of granodiorite dikes. Minor amounts of pyrrhotite, pyrite, and 
chalcopyrite occur in most of the rock types, but are erratically distributed. In the 
southwest-bearing hole, the first 109 feet (33 m) consisted of lightly mineralized 
gabbro; the best section contained 0.10 percent copper and 0.18 percent nickel, 
across 4.3 feet (1.3 m). A vertical hole (not shown on Figure 3) drilled from the 
same location did not intersect sulphide minerals. Two holes, drilled north-northeast 
from the shpwing (not shown on Figure 3) commenced in mineralized, medium- 
grained gabbro, with a 4.0-foot (1.2-m) section containing 0.35 percent copper and 
0.27 percent nickel. A hole drilled under the showing from 200 feet (60 m) north 
west, contained only traces of sulphide minerals (hole not shown,,on Figure 3).

A trench about 600 feet (180 m) southwest of the Ross Creek showing, and 
another trench 500 feet (154 m) west-southwest of the first trench, uncovered minor 
pyrite and chalcopyrite in medium- to coarse-grained gabbro. Sulphide minerals 
appear to be stronger adjacent to minor northwest-trending slip zones. A single hole 
across the apparent strike of the zone intersected only traces of sulphide minerals.

A self-potential anomaly on the east shore of the Lawrence River, about 1,000 
feet (300 m) south-southeast of the Ross Creek showing, was tested by 2 drill holes. 
The anomaly appears to be associated with magnetite-bearing gabbro and peridotite. 
Only traces of pyrite were reported.

Kenbridge Nickel Mines Limited (13)

The gossan zone west of Kathleen Lake was staked in 1936 by F. McCallum. 
Coniagas Mines Limited optioned the property and, from January to May 1937, 
drilled 35 holes totalling about 10,000 feet (3,000 m). A number of parallel 
nickeliferous zones were encountered and a program of deep drilling was recom 
mended.

Kenora Nickel Mines Limited was incorporated in 1937, but the property lay 
idle until optioned by The International Nickel Company of Canada Limited in 1948. 
INCO staked a group of 34 claims surrounding the original group, carried out 
geological and magnetometer surveys, and drilled two series of inclined holes de 
signed to intersect the mineralized zone at depths of 500 and 1,000 feet (150 and 
300 m) respectively. INCO dropped the option.

Falconbridge Nickel Mines Limited, following an option agreement in 1952, 
staked 90 claims in the vicinity of the property, and carried out geological and 
magnetic surveys and a drilling program. Initially, fifteen 300-foot (90 m), and 
eight 500-foot (150 m) vertical holes were drilled. Some of these were deepened. 
A new company, Kenbridge Nickel Mines Limited, was formed and underground 
exploration commenced in 1955. A shaft was sunk 2,042 feet (622 m) with stations
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Photo 9-Kenbridge Nickel Mines Limited, headframe.

cut at 150-foot (45 m) intervals. Drilling was carried out from every station, and 
cross-cutting and drifting proceeded on the 350- and 500-foot (105- and 150-m) 
levels (Photo 8). Operations were suspended in 1957.

Mineralized zones occur in a mafic breccia plug, which is oval in plan and which, 
at the surface (Figure 6), has a length of over 1,000 feet (330 m) and a maximum 
width of about 300 feet (100 m). The plunge of the breccia zone appears to be 
close to vertical. Andesite, feldspar porphyry, diorite, norite, quartz diorite, and 
amphibolite, in approximate order of decreasing age, have been recognized in the 
breccia (Barker 1961). In all these rocks the minerals have been altered. Pyrrhotite, 
pentlandite, chalcopyrite, and pyrite occur in both diorite and amphibolite, but 
according to Barker (1961), it is only in or adjacent to the amphibolite that sulphide 
minerals are sufficiently concentrated to be of economic interest. The sulphide 
minerals occur as blebs in amphibolite, or as massive fracture fillings. Felsite dikes 
cut the breccia zone.

Figure 7 outlines potential ore zones, as determined by development work on 
the 350- and 500-foot (105 and 150 m) levels. The pattern is extremely complex, 
and projection in plan is difficult. Most of the potential ore lies between two 
vertical fault zones; a little lies within the fault zones. Dimensions of the mineralized 
zone appear to decrease with depth.

The Kenbridge property had an 'indicated reserve of 3,271,390 tons, grading 
1.06 percent nickel and 0.54 percent copper', as of May 14, 1957 (Falconbridge 
Nickel Mines, personal communication).
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Figure 6-Kenbridge Nickel Mines Limited. Surface geology.
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Figure 7-Kenbridge Nickel Mines Limited. Potential ore zones, 350- and 500-foot levels.
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Nic-Cop Mines Limited [1957] (15)

In 1956 and 1957, Nic-Cop Mines Limited and a subsidiary, Denrow Mines 
Limited, did geological and geophysical work on a 70-claim block extending from 
the west side of Rowan Lake to the east end of Denmark Lake. In the area south 
of the Fourth Base Line, some chalcopyrite and pyrrhotite had been found in 
vesicular mafic volcanics, but drilling of the anomalous zones failed to intersect any 
concentrations of sulphide minerals. On claims adjoining those of Falconbridge 
Nickel Mines Limited at Denmark Lake, an arcuate conductive zone occurs, which 
may define the west side of the peridotite. A similar arcuate conductor occurs under 
the northernmost part of Rowan Lake, and may mark the edge of another ultramafic 
intrusion.

Exploration around the eastern part of Denmark Lake has not been encouraging 
to date. The mafic and ultramafic rocks do not appear to contain as much sulphide 
mineralization as those in the western part of the lake.

B. F. NILSON-A. GAUTHIER (16)

Chalcopyrite was discovered in a narrow east-trending shear zone in gabbro on 
the north shore of Denmark Lake by A. Gauthier in 1953. (This shear zones does 
not appear on the geological map.) A group of 8 claims was staked, and in the sub 
sequent prospecting, copper and nickel were discovered in peridotite under a shallow 
drift cover. An X-ray hole drilled from east to west was reported to contain 0.78 
percent nickel and 0.78 percent copper over 50 feet (15 m) (A. Gauthier, personal 
communication).

The property was optioned by M. J. Boylen Engineering Company in 1954. Five 
holes were drilled in the vicinity of the showings, on the assumption that the 
mineralization would trend east. Two holes (B-2 and B-4, Figure 8) intersected 
gabbro and peridotite with minor copper and nickel; the other three holes (B-l, 
B-3, and B-5, Figure 8) intersected basalt and quartz diorite that contained minor 
sulphide minerals along fractures. The option was dropped in 1955. Four claims 
were brought to lease (K17927-K17930), but the property lay idle until 1967.

In July 1967, 53 additional claims were staked, and induced polarization surveys 
outlined several north-trending anomalous zones. A strong anomaly (No.l, Figure 8), 
located under Denmark Lake about 1,800 feet (554 m) southwest of the original 
showing, has a length of at least 700 feet (215 m). Three holes were drilled (HI, 
H2, H3, Figure 8); all intersected diorite, gabbro, peridotite, and basalt, but only 
traces of chalcopyrite, pyrite, and pyrrhotite. A serpentine-bearing shear zone en 
countered in each hole was not considered to have caused the anomaly, and thus the 
anomaly remains unexplained.

Anomaly No.2 coincides closely with the original showing, and is strongest in 
the vicinity of the showing. Two holes (H4, H5, Figure 8), drilled from the same 
setup at -45 degrees and -60 degrees, intersected basalt, gabbro, and serpentinized 
peridotite. A mineralized zone within the gabbro and peridotite apparently dips west 
at about 55 degrees, and contains chalcopyrite, pyrrhotite, pyrite, and traces of 
pentlandite. Analyses of this zone in the two holes averaged 0.19 percent nickel and
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Figure 8-Nilson-Gauthier property. Induced polarization survey and diamond drill plan.
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0.27 percent copper over 41.9 feet (12.75 m); and 0.23 percent nickel and 0.26 
percent copper over 36.1 feet (11.0 m), respectively. One 5.8-foot (1.75-m) section 
in the steeper hole averaged 0.79 percent nickel and 1.12 percent copper, but wider 
sections are diluted by barren fine-grained mafic dikes. One hole (H9, Figure 8), 
drilled beneath a mineralized outcrop of amphibolite west of Anomaly No.2, inter 
sected two weakly mineralized zones, neither of which appear to correspond to the 
surface exposure.

Anomalies No.3, No.4 and No.5 were interpreted as a series of parallel lenses 
that plunge to the north. Anomalies No.3 and N.4 appear to result from finely dis 
seminated pyrite and pyrrhotite, and traces of chalcopyrite that occur in gabbro, 
amphibolite, and basalt. The best analyses were 0.08 percent nickel and a trace of 
copper over 50.7 feet (15.5 m), corresponding with Anomaly No.4. Anomaly No.5, 
and numerous weaker anomalies lying to the north, were not examined by drilling.

The presence of nickel and copper sulphides associated with mafic and ultramafic 
rocks in the geologically complex area of western Denmark Lake makes the area an 
attractive exploration target. Whereas the disseminated sulphide minerals appear to 
lie in north-south zones, more massive sulphide minerals may be concentrated along 
later (east-trending) fractures. Diamond drilling has thus far been confined to 
anomalies within 2,000 feet of the original showing, but has not satisfactorily ex 
plained the strongest of these anomalies. The area should be re-examined when 
improved geophysical techniques are available, and should include the geologically 
similar area south of Denmark Lake.

OTHER EXPLORATION WORK

From 1952 to 1957, while exploration and development work was proceeding 
at the Kenbridge and Maybrun properties, much of the area underlain by mafic 
intrusive and extrusive rocks was examined for other base metal occurrences. Results 
of the main exploration programs, filed for assessment work credit, are recorded 
below.

Falconbridge Nickel Mines Limited [1957] (7) 

Denmark Lake Property

In 1956 and 1957, Falconbridge Nickel Mines Limited explored an 18-claim 
group in the vicinity of the mouth of the Overflow River, in the Denmark Lake area. 
Drilling of electromagnetic anomalies under Denmark Lake indicated the presence 
of a body of serpentinized peridotite, the edges of which are reddish (hematite) and 
conductive. Sulphide minerals were not encountered.
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Falconbridge Nickel Mines Limited (8)

Populus-Empire Lakes Property

From 1955 to 1957, Falconbridge undertook an extensive program of exploration 
in the area surrounding the property of Kenbridge Nickel Mines Limited. This inj 
eluded 54 patented claims that extend from central Empire Lake to the north edge 
of the map-area, and from Granny Lake to the Atikwa Batholith (K18639-K18658, 
K18669, K18684-K18687, K18690-K18691, K18694, K18696-K18697, K18699, 
K18702-K18703, K18720, K18723, K18728, K19428).

Airborne magnetic, electromagnetic, and radiometric surveys, and ground 
magnetic and geological surveys were carried out in 1955. In 1956 and 1957, 
following ground electromagnetic surveys, anomalous zones were drilled near the 
southeast corner of Goldilocks Lake, between Goldilocks and Betula Lakes (about 
4,000 feet (1,200 m) northeast of the Kenbridge shaft), under Empire Lake, and 
east of Shaw Lake. There is no indication that any significant mineralization was 
encountered in any of these drill holes.

This property is still held by Falconbridge Nickel Mines Limited .

Falconbridge Nickel Mines Limited [1956] (9) 

War club Lake Property

Electromagnetic surveys, carried out by Falconbridge Nickel Mines Limited 
along the southeast side of Warclub Lake, located a number of conductive zones in 
the metasediments. Fifteen claims were staked, and in 1956, 4 holes were drilled 
on claims a short distance north of the present map-area.

Greywacke, rhyolite, and andesite were the principal rock types intersected by 
the drilling, with pyrrhotite in narrow slaty beds, associated with both greywacke 
and massive rhyolite. Base metal sulphide minerals were not encountered.

The International Nickel Company of Canada Limited [1952] (12)

The western half of Denmark Lake and adjacent land areas were examined by 
The International Nickel Company of Canada Limited early in 1952. A ground 
magnetic survey was conducted over much of the 56-claim block, and anomalies 
were further investigated, either by examination of outcrop, or by electromagnetic 
equipment. All anomalies were considered to be due to magnetite, although a weak 
conductor was located near the mineralization subsequently found on the Nilson- 
Gauthier property (16).
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Wright-Hargreaves Occurrence (23)

The earliest recorded work in the vicinity of Turtle Lake was done in 1952 by 
Wright-Hargreaves Mines Limited. Geological and magnetic surveys were conducted 
on an 8-claim group north of the lake, in an attempt to locate conditions similar to 
those of the copper-gold zones near Head Bay. About 1,100 feet (330 m) northeast 
of Turtle Lake, 5 trenches were sunk on a rusty zone, but assays were discouraging, 
and the claims were dropped. Part of this area was restaked in July 1955, and sold 
to Apex Consolidated Resources Limited.

The rusty zone, which in the trenched area has a width of about 130 feet (40 m), 
occurs in sheared fragmental metavolcanics of basaltic to dacitic composition. Pyrite, 
pyrrhotite, and traces of chalcopyrite occur disseminated throughout the rock, and 
in small patches. The southwest-dipping zone can be traced 100 feet (30 m) to the 
northwest, where it is covered by light overburden. To the southeast there is a valley.

Grab samples of mineralized rock from each of the trenches were combined for 
assay. Only a trace of gold was found and no copper was detected.

SUGGESTIONS FOR FURTHER EXPLORATION

The main zone of mafic metavolcanic rocks has been extensively explored in its 
central and eastern parts, and the use of modern geophysical techniques may be re 
quired to locate additional sulphide mineral occurrences. It is possible, however, that 
low-grade copper mineralization in mafic metavolcanics may be located by geo 
chemical methods. The area southwest of Flora and Harding Lakes may also contain 
low-grade copper mineralization, and does not appear to have been as thoroughly 
explored.

The contact area between metavolcanic and metasedimentary rocks, which is 
presumed to reflect a change from mafic to felsic volcanism to the west, may be 
favourable for base metal sulphide minerals. The presence of narrow rhyolitic layers, 
detected by drilling in this zone, offers further encouragement.

The geology of the area between the west end of Denmark Lake and East Bay 
on Caviar Lake is complex. Gabbroic and dioritic rocks predominate, and although 
contacts are mostly gradational, the units appear to trend north-northwest. Inclu 
sions of basalt are common in places. Disseminated sulphide minerals, mainly pyrite, 
pyrrhotite, and chalcopyrite, are locally present in both dioritic and gabbroic rocks. 
The area was prospected for base metals in 1955 and 1956, and several short holes 
were drilled, but there is no evidence of any ground geophysical survey. A number 
of granodioritic intrusions, elongated in a northerly direction, occur in a zone about 
1,000 feet (300 m) east of the Lawrence River.

The area west of Denmark Lake appears to have been a zone of mobility 
throughout the period of intrusion, and may be a favourable location for the con 
centration of base metal sulphide minerals.
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Principal mineral showings, sketch map .. .31 
Ross Creek showing ................ .42-43

Greenschist facies rocks ................ .28,29
Greywacke ....................... .7,8,28,50

Harding Lake:
Mineralization near

56
.51

PAGE

Head Bay, (Turtle Lake) .................. .24
Claims near ....................... 32,38
Copper-gold near ..................... .51
Copper sulphides near .............. 30,34
Flow rocks near ....................... .6
Intrusive rocks near .................. .22
Lineaments near ..................... .28-

Hematite ................................ .49
Hope Lake:

Intrusive rocks near .................. .23
Stock ......................... .21,23,29

Hotstone Minerals Ltd.:
Property description ................. 32-37

Hybrid rocks ............................. 12

Indian Reserve 33A ......................... 2
International Nickel Company of Canada

Ltd., The ......................43,50
Intrusive complexes:

See: Atikwa Batholith; Denmark Lake; 
Dryberry Batholith; Flora Lake 
Stock; Hope Lake. 

Intrusive rocks ....................... 7,42,51
Felsic ....................... .8,22,24,3*
Felsic to intermediate ................ 15-22
Mafic and ultramafic ............ 8-14,29,40-
See also: Dikes 

Iron .................................... .23-

Kathleen, Lake:
Gossan zone ......................... .43
Intrusive rocks near ............. 8-9,23,40-

Keewatin Lumber Company .................. 3-
Keewatin rocks .......................... 4,6-
Kenbridge Nickel Mines Ltd. ......... .2,34,5O

Photo .............................. .44
Property description ................ .43-44
Potential ore zones sketch map .......... 46-

Kenora Nickel Mines Ltd. ................. .43

Lapilli tuff ............................... .6-
Lawrence River:

Rocks near ...........................11
Lineaments ............................ .26-28-

See also: Structural geology 
Lithologic units, Table of ................... .5
Little Mekenak Lake; photo ................. 3
Lizzie Mine ............................. .40"

Mafic dikes ............................ .9,49'
Mafic intrusive rocks ............... 8-14,29,40
Mafic volcanic rocks ....... .6-7,19,22,24,30,51
Maybrun Mines Limited .............,...... .2

Photo ...............................37
Property description ................. 34-37
Surface and diamond drill plan .......... 35

Mekenak Lake .............................4
Metagabbro .................... .8,9,10,14,17

See also: Gabbro 
Metamorphism ........................ .28-29"
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Metapyroxenite .......................... .29
Metasandstone ......................... .7,23
Metasediments ............. .7-8,9,24,28,29,50

Wardub Lake Series .................... 6
Metavolcanics ................. 12,23,27,28,38

Intermediate ......................... .30
Felsic ............................6,7,30
Mafic .................. .6-7,24,26,30,51

Monzodiorite ....................... 15,21,29
In Flora Lake Stock ................ .19-20
See also: Intrusive rocks 

Monzonite:
In Flora Lake Stock ................ .19-21
See also: Intrusive rocks 

Moore, see Scovil-Moore Property 
Moraine ................................. .23
Muskeg .................................. 24

Natural Resources ........................ .3-4
Ni-Cop Mines Limited:

Property description .................. .47
Nickel ............................ .29,32,47

Sulphides ........................... .40
Nilson, B. F., and Gauthier A.:

Property description ................ 47,49
Induced polarization and diamond drill

plan .............................48
Nina Gold Mining Company of Ontario ..... .39
Nina Mine .............................. .39
Nina Prospect:

Property description ................... 39
Noranda Mines Limited .................... 34

Occurrence .......................... .33
Norite ................................ .9,44
North Shore showing ..................... .32

Olivine ........................... .11,12,14
Overflow Bay .................... 14,27,28,29

Pegmatite ...................... .14,17,18,21
Pentlandite .............................. .44
Peridotite ............. .10,11,14,29,43,47,49
Petrogenesis:

Atikwa Batholith ...................... 18
Flora Lake Stock ..................... .21

Pillowed rocks ...................6,32,33,34
Pleistocene geology ..................... .23-24
Ponyshoe Lake ............................4
Populus Lake ..................... .4,6,28,38

Anticlinal axis near ................... .24
Mafic rocks near .................... .7,8
Metasediments near .................... .8
Shear zone near ........................ 3

Populus-Empire Lakes:
Property description .................. .50

Porphyry dikes ............................30
Properties, description of ............... .30-49
Pyrite ................. .7,32,34,36,39,49,51
Pyrrhotite .............. .7,32,33,36,43,44,51

PAGE

Quartz diorite ................ 10-18,38,44,47
Quartzite ................................. .7
Quartz veins ................. 15,23,31,38,40
Quaternary geology ..................... .23-24

Rainmaker Lake:
Rocks near ........................14,29

Recent ...................................24
Rhyolite ........................... .7,50,51
Ross Creek showing .................... .42-43
Rowan Lake .................. .2,12,13,30,47
Rupert Lake:

Rocks near ........................... 10

Sand ....................................24
Sandstone ...............................7,8
Schistosity ................. .8,22,23,24,27,40
Schlieren ................................. 13
Scovil-Moore Property ..................... 39
Sedimentary rocks, clastic .................. .7

See also: Metasedimentary rocks 
Sericite .......................... .8,9,18,21
Serpentinite .............................. 11
Shaw Lake:

Rocks near ........................ 15,20
Sheared rocks .............. .9,15,23,26,39,47

Gabbro ...........................12,27
Shoulder Island ....................... .18,40
Sills .................................... .23

See also: Intrusive rocks 
Siltstone ................................. .8
Silver ....................................34
Sioux Narrows ............................ .2
Slate ...................................7,8
Sphalerite ............................ .34,39
Sphene ................. .6,9,14,17,18,20,21
Staurolite .................................28
Stocks:

Flora Lake ............ .6,15,19,21,27,29
Mineralogy table of ................... .20
Hope Lake ....................... .21,29
See also: Intrusive rocks 

Striae, glacial ............................ .23
Strike faulting ............................ .4
Structural geology ....................... 24-29

Folds ............................... .24
Fractures ............................ .26
Lineaments ....................... .27-28
Metamorphism ..................... 28-29
Sketch map ......................... .25

Sulphide minerals:
See: Bornite; Chalcopyrite; Economic

geology; Pentlandite; Pyrite; Pyrrhotite 
Suttonly Lake ........................... .23
Swamps ................................ .24

Taurcanis Mines Limited .................. .38
Till .................................... .24
Tillie Lake ........................... .39,40

Intrusive rocks ........................ 22
57
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Topography ............................... 3
Tremolite ................................ 14
Trenching ..........................34,36,40
Trondhjemite .......................... 18,23
Tuff .................................6,7,33
Tundra Gold Mines Limited:

Property description ................... 38
Turtle Lake .........................6,40,50

Intrusive rocks near ..........14,22,28,29
Sulphides near ........................ 42
Trenching near .......................51

Uralite ....................................9
Ultramafic rocks ............ .8-14,28,29,47,49

Violet Mine ............................. .39
Virginia Mine ........................... .40
Virginia Mining Company of Ontario Limited .. 40 
Volcanic rocks ............................ 6-7
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See also: Metavolcanics 
Volcanism, felsic, mafic ... .51
Warclub Lake ..........................8,23

Intrusive rocks near .................. 9-10
Metasediments ....................... 6-8
Property description .................. .50
Synclinal axis near ................... .24

Warclub Lake Series ........................ 7
Waterfall Lake:

Claims near ....................... 30,32
Gossan zone near ...................... 33
Intrusive rocks near ............. 8-9,16,22
Synclinal axis near ..................... 24

Water power ............................. .4
William Bay (Caviar Lake) ................. .6
Wright-Hargreaves Mines Limited ....... .40,50
Wright-Hargreaves occurrence ............... 51
Zircon ................................ 18,21
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Map 2273 
Atikwa Lake

ONTARIO 
DIVISION OF MINES

HONOURABLE LEO BERNIER, Minister of Natural Resources
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Glacial striae.

Small bedrock outcrop.

Area of bedrock outcrop.

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

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

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

Schistosity; (horizontal, inclined, ver 
tical).

Gneissosity, (horizontal, inclined, ver 
tical).

Lineation with plunge.

Geological boundary, observed.

Geological boundary, position inter 
preted.

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

Lineament.

Anticline, syncline, with plunge.

Shaft; depth in feet.

Magnetic attraction,

Muskeg or swamp.

Motor road.

Other road.

Trail, portage, winter road.

Building.

Baseline with mi/epost, approximate lo 
cation only.

Surveyed line,approximate location only.

Property boundary, approximate location 
only.

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

LIST OF PROPER/TIES

1. Apex occurrence.
2. Cameron M. Y. [c. 1900}
3. Caviar Lake occurrence.
4. Chipman Lake Mines Ltd.
5. Denlake Mining Company Ltd. [1952]
6. Edlon Mines Ltd.
7. Falconbridge Nickel Mines Ltd. [1957]
8. Falconbridge Nickel Mines Ltd.
9. Falconbridge Nickel Mines Ltd. [1956]

10. Green Bay prospect.
11. Hotstone Minerals Ltd.
12. International Nickel Company of Canada Ltd. (The). 

11952]
13. Kenbridge Nickel Mines Ltd,
14. Maybrun Mines Ltd.
15. Nic-Cop Mines Ltd. [1957]
16. Wilson B.F.  Gauthier A.
17. Nina prospect.
18. Noranda occurrence.
19. Shawkey occurrence.
20. Tillie Lake portage. 11925]
21. Tundra Gold Mines Ltd.
22. Virginia mine.
23. Wright-Hargreaves occurrence.

Date in square brackets [1956] indicates year of last 
major work on property. For further information, see 
report.
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ATIKWA LAKE
KENORA DISTRICT

" - ; f

Scale 1:31,680 or l Inch to 1A Mile

Metres 1000 3 Kilometres

Feet 1000 O 5,000 10,000 Feet

Scale, l inch to 50 miles. 

N.T.S. Reference 52 F/5

LEGEND

CENOZOIC*

QUATERNARY

RECENT

Swamp and stream deposits.

PLEISTOCENE 

Sand, gravel, clay.

UNCONFORMITY:,

PRECAMBRIAN6

EARLY PRECAMBRIAN 
(ARCHEAN)

FELSIC TO INTERMEDIATE 
INTRUSIVE ROCKS

6a Medium-grained pink. granite.c 
6b Pegmatite, granite, aplite (dikes).

INTRUSIVE CONTACT

5 Unsubdivided felsic to intermediate 
intrusive rocks.

5a Quartz diorite, trondhjemite, grano 
diorite,d

5b Quartz-rich quartz diorite.
5c Quartz diorite with mafic inclusions.
5d Coarse-grained granodiorite.
5e Medium-grained granodiorite.
5f Monzonite.0
5g Quartz porphyry, quartz-feldspar 

porphyry.

4 Unsubdivided intermediate intrusive 
rocks.

4a Biotite-hornblende diorite, quartz 
diorite, d

4b Medium-grained diorite with abun 
dant dark volcanic inclusions.

4c Medium-grained diorite with gabbro 
inclusions.

4d Monzodiorite.0
4e Feldspar porphyry (dikes).

INTRUSIVE CONTACT

MAFICTO ULTRAMAFIC 
INTRUSIVE ROCKS

3 Unsubdivided mafic to ultramafic in 
trusive rocks.

3a Coarse-grained gabbro or meta- 
gabbro.

3b Medium-grained gabbro or meta- 
gabbro.

3c Gabbro with rounded amphiboles; 
may be coarse-grained basalt in part.

3d Peridotite, pyroxenite.
3e Porphyritic anorthosite gabbro.

INTRUSIVE CONTACT

METAVOLCANICS AND 
METASEDIMENTS

METASEDIMENTS

2a Arkose, quartzite. 
2b Greywacke, slate, derived schists. 
2c Conglomerate, probably intraforma 

tional.

METAVOLCANICS
/ Unsubdivided metavolcanics.
1a Basaltic and andesine flows.
Ib Porphyritic basalt.
1c Mafic tuff, lapilli tuff, agglomerate, 

breccia.
1d Sheared mafic to intermediate vol 

canic rocks.
1e Basalt and brecciated basalt; inti 

mately injected by diorite. Grades 
into 4b.

1g Intermediate and felsic flows; tuff 
and agglomerate.

1h Coarse-grained mafic flows; may be 
intrusive in part,

1j Pillowed basaltic and andesilic flows.

Ag Silver.
Au Gold.
Cu Copper.
Ni Nickel.
S Sulphide mineralization.

'Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured parts of the map.

"Bedrock geology. Outcrops and inferred extensions 
of each rock map-unit are shown respectively, in deep 
and light tones of the same colour. Where in places a 
formation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block.

cUnits of the Flora Lake Stock.

dSome rocks mapped as 5a may be equivalent to those 
mapped as 4a, and vice versa.

SOURCES OF INFORMATION

Geology by J. C. Davies and assistants, 1966. Geology 
is not tied to surveyed lines.

Assessment work data on file with the Ministry of 
Natural Resources.

O.D.M.-G.S.C. Aeromagnetic map 1169G.

Preliminary Maps: P. 387, Atikwa Lake Area (West 
half); P. 388, Atikwa Lake Area (East half)-Scale 1 
inch to Yi mile, issued in 1967.

Basemaps derived from maps of the Forest Resources 
Inventory, Ministry of Natural Resources, with addi 
tional information by J. C. Davies.

Cartography by C. C. Cashin and assistants, Ministry 
of Natural Resources, 1973.

Magnetic declination in the area was approximately 
6"E in 1967.


