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ABSTRACT

The Otukamamoan Lake map-area lies some 25 miles northeast of the town of Fort Frances, 
and covers approximately 350 square miles.

94* O.D.M. 12136

Figure l — Key map showing location of Otuka 
mamoan Lake area. Scale, 1 inch 
to 50 miles.

Bedrock is of Archean age. The oldest recognized rocks, underlying about one-third of the 
map-area, are mafic to felsic metavolcanics and minor metasediments of detrital origin. These 
rocks contain metamorphic mineral assemblages characteristic of upper greenschist to lower 
amphibolite facies. The remaining two-thirds of the map-area is underlain by a variety of 
younger felsic to intermediate plutonic rocks, intruded in two stages. The first stage, dpminantly 
monzonitic to syenodioritic in composition, was followed by a more felsic stage during which 
migmatites and granitic gneiss were developed.

The metamorphism accompanied intrusion of the felsic to intermediate plutonic rocks, while 
attendant deformation gave rise to a number of interfering major fold structures.

Mineralization consists chiefly of disseminated pyrite and pyrrhotite within mafic metavol 
canics, and lean magnetite iron formation associated with metasediments. Magnetite was also 
found at one locality in massive mafic rocks. Uranium in pegmatite dikes and molybdenite have 
been prospected for in the vicinity of Otter Bay, in the southwestern corner of the map-area.

Surficial Pleistocene and Recent deposits cover approximately one-third of the area.





Geology 

of the

Otukamamoan Lake Area 

Districts of Rainy River and Kenora

By

C. E. Blackburn1 

INTRODUCTION

The Otukamamoan Lake map-area lies between Latitudes 40 0 47'30"N and 
49 0 01'30"N, and Longitudes 92 045'00"W and 93 0 15'00 0W, and is in the Districts 
of Rainy River and Kenora and the Kenora Mining Division. The area covers 
about 350 square miles and is about 23 miles by 16 miles. Otukamamoan Lake, 
also known locally as Trout Lake, lies some 35 miles northeast of Fort Frances, 
the nearest large town.

No mineral production had been reported from the area prior to the 1970 
field season, though sporadic staking has gone on, and a number of small mineral 
occurrences have been found and explored. Notably, uranium and molybdenum 
occur in the southwestern part of the map-area in the vicinity of Otter Bay and 
Macdonald Inlet.

South of the map-area, the area around the southern half of Rainy Lake has 
been the site of extensive prospecting, staking, and exploration over many years, 
with past-producing mines situated near Bad Vermilion Lake. Ease of access 
coupled with geologically favourable conditions have been responsible for this 
activity. Copper, nickel, gold, molybdenum, iron, and titanium have been detected 
in considerable amounts. The Otukamamoan Lake map-area is separated from 
this more southerly area by the Quetico Fault, a major structural break.

Present Geological Survey

Geological Map No. 2266 (back pocket, scale l inch to l mile) presents the 
results of the geological survey carried out by the author and his assistants during 
the summer of 1970. Preliminary maps P636 and P637 at a scale of l inch to yz mile 
were issued in 1971 (Blackburn 1971a,b).

l Geologist, Ontario Division of Mines, Toronto. Manuscript accepted for publication by the 
Chief Geologist, 25 May 1971.
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The field maps were prepared at a scale of l inch to 14 mile, on base maps 
prepared by the Cartography Unit, Geological Branch, Ontario Division of Mines, 
Ministry of Natural Resources from maps of the Forestry Resources Inventory, 
Ontario Division of Forests, Ministry of Natural Resources. Field data were plotted 
on acetate overlays on vertical air photographs at the same scale as the base maps. 
The data were collected along lakeshores and along pace-and-compass traverse 
lines run at or nearly at right angles to strike. The traverse interval was of the 
order of yz mile in all parts of the area underlain by metamorphic rocks, but was 
considerably increased where only granitic rocks were encountered. Air photo inter 
pretation played a large part in the preparation of the field maps. On the geo 
logical map, areas of outcrop may or may not contain continuous bare rock, and 
individual outcrops or groups of small outcrops are marked by an "x". Wherever 
possible the author and his senior assistant ran adjacent traverses.

Acknowledgments
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Cousineau, and the late George C. B. Smith, all of Fort Frances, for various cour 
tesies and help throughout the field season, and to the Nicickousemenecaning Band 
for permission to do geological work on Reserves 26B and 26C.
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Division of Mines, provided a very valuable introduction, in the field, to the 
geology of the Rainy Lake area. Discussions with J. C. Davies, field geologist, and 
H. L. King, Resident Geologist, both of the Kenora office of the Ontario Division 
of Mines, on problems relating to the geology of the area, were particularly helpful.

Access

Rainy Lake lies to the west and south with arms of the lake extending into 
the southern part of the map-area. The map-area can be reached by water from 
Fort Frances, and from access points on Highway 11 and the Rainy River- 
Thunder Bay line of the Canadian National Railways.

Otukamamoan Lake may be reached from Redgut Bay of Rainy Lake by two 
800-foot portages around rapids and falls on the Trout River. Mainville, Obikoba, 
and Cuttle Lakes may be reached by a 100-foot portage around the control dam 
on the Big Canoe River. Big Sawbill and Little Sawbill Lakes may be reached 
from Porter Inlet of Rainy Lake by a 100-foot portage around Sawbill Falls on 
the Muskeg Creek. Tupman Lake is reached from Cuttle Lake by a i^-mile 
portage on Tupman Creek. Crackshot and Whitewater Lakes are reached from 
Otukamamoan Lake by a 500-foot portage on the Entwine River. Other lakes are 
best reached by float-equipped aeroplanes.



In the summer of 1970 no roads connecting with public highways existed in 
the map-area. A lumber road, the only road within the area, extends north from 
the northern shore of Macdonald Inlet of Rainy Lake, one half mile south of the 
map-area, between McTaggart and Cuttle Lakes to as far as the southwestern end 
of Tupman Lake. This road will in part be followed by a new road presently 
under construction which connects with Highway 11 in the vicinity of Nickel 
Lake. During the summer of 1970 the Ontario Department of Transportation 
and Communications surveyed the new road location as far as Vickers Lake, a 
distance of 30 miles from Highway 11. The road is being constructed to assist the 
Ontario-Minnesota Pulp and Paper Company Limited to procure pulpwood sup 
plies for its new pulp mill under construction at Fort Frances.

Previous Geological Work

Following field work carried out in 1885, 1886, and 1887, the general geology 
of the Rainy Lake region was first described by A. C. Lawson (1888), who dis 
cussed the distribution of metavolcanics, metasediments, and granitic rocks in 
some detail. Lawson (1888, p. 43) recognized 'the rapid thinning out or shallowing 
of the Keewatin [metavolcanic] trough and its breaking up into tapering terminal 
tongues' at Otukamamoan Lake, a distinctive feature shown on all succeeding 
geological compilation maps (e.g. Davies and Pryslak 1967).

Otukamamoan Lake map-area described in the present report has not been 
mentioned in any published geological work since Lawson's report, though con 
siderable attention has been paid to areas to the north and south. Between 1894 
and 1897 A. P. Coleman made several excursions to northwestern Ontario to 
report, in particular, on the gold fields of the Kenora and Rainy River Districts 
for the Ontario Bureau of Mines. The report of work carried out in 1894 
(Coleman 1894) is of interest; he visited localities in the Rainy Lake area, and 
commented favourably on Lawson's work. Lawson (1913) gave a further revised 
and more detailed account of the Rainy Lake area, south of the present map-area, 
and in more recent years the same area was mapped by F. R. Harris (1969a,b; 
1970a,b,c). In 1933 J. E. Thomson (1934) mapped the Straw Lake-Lower 
Manitou Lake area which adjoins the present map-area on the north, as part of a 
series of reconnaissance mapping projects of the Ontario Department of Mines 
(Thomson 1933; 1934; 1935). In 1934 T. L. Tanton (1936) mapped the Mine 
Centre area, east of Rainy Lake and within the area shown on Lawson's maps of 
1898 and 1913. In 1964 the Fort Frances area to the southwest of the present 
map-area and adjoining the mapping of Harris on the west was mapped by J. C. 
Davies (1965; 1967).

Elevation above sea-level ranges between 1,100 feet, at the Rainy Lake water 
level, and 1,400 feet (plus) on the hills around Grimshaw Lake in the north 
western part of the map-area and on the north-trending ridge just east of Big 
Sawbill Lake. The area is characterized by a southerly regional slope, low rolling
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hills with a relief of the order of 100 feet, and many lakes, the largest being 
Otukamamoan Lake. Ridges and valleys tend to parallel foliation or schistosity 
direction, but some valleys also follow faults and major joint directions.

All rivers drain south and west into Rainy Lake. Muskeg Creek, Cherry River, 
Trout River, and Turtle River all drain into Redgut Bay. Trout River and 
Turtle River are main drainage channels that rise 25 miles and 40 miles northeast 
of the map-area respectively. Logging is carried out on the Turtle River. Big 
Canoe River drains into Northeast Bay and rises just north of the map-area at 
Vista Lake. Otukamamoan Lake is part of the Trout River-Entwine River 
drainage system.

Distribution of rock outcrop varies considerably. Exposures are abundant in 
the Redgut Bay, Otukamamoan Lake, and Cuttle Lake areas, but around Weller 
Lake in the northwest, between Tupman and Big Sawbill Lakes in the centre, 
and around Winkle Lake in the north of the map-area, extensive glacial over 
burden covers the bedrock. The highest ridges and hills are in general of meta- 
volcanic rocks, though granitic rocks form quite rugged topography near Obikoba 
Lake, southeast of Otukamamoan Lake, and between Ryckman Lake and Crow 
rock Bay. Steep cliffs of granitic rock occur at Cuttle Lake and Spawn Inlet.

Inhabitants, Natural Resources, and Lake Surveys

Rainy Lake is a very popular tourist and holiday area in the summer months. 
Within the map-area four lodges and numerous cottages line the shores of Redgut 
Bay. A few cottages and outpost camps are located on Otukamamoan Lake, but 
shores of all other lakes are devoid of buildings. Excellent fishing for perch and 
pike attracts many visitors to the numerous lakes and waterways, and the late 
George C. B. Smith operated a commercial fishing venture in Redgut Bay.

Logs entering Redgut Bay from the Turtle River are sorted by a crew based 
at a cabin on the bay. Indian Reserves 26B and 26C are uninhabited. Just south 
of the map-area, on the northern shore of Macdonald Inlet, are the offices of a 
small lumbering concern that uses the road extending to Tupman Lake.

During the summer of 1970, personnel of the Ministry of Natural Resources 
conducted surveys of the following lakes within the Otukamamoan Lake map- 
area: Big Sawbill, Tupman, Weller, Pickwick, Winkle, Doman, and Ryckman. 
Information gathered included the volume, fluctuation in volume, and chemistry 
of the water, the physiography of the shoreline (length, inlets, outlets, dams) and 
fish species and state of their health. As part of the same survey the following 
lakes and associated waterways outside and to the north of the present map-area 
were also investigated: Twist, Vista, Caterpillar, Vedette, Arms, and Korpi.

GENERAL GEOLOGY

Isotopic age dates obtained by various workers in the Rainy River District 
(Goldich et al. 1961; Wanless 1970) indicate all bedrock to be of Archean age, 
except for later northwest-trending diabase dikes. Diabase dikes do not occur in 
the present map-area. In the absence of age-date studies all bedrock within the



Table 1 TABLE OF LITHOLOGIC UNITS FOR OTUKAMAMOAN LAKE AREA

CENOZOIC
QUATERNARY

PLEISTOCENE AND RECENT
Sand, gravel, boulders, clay

Unconformity

PRECAMBRIAN 
ARCHEAN

MAFIC INTRUSIVE ROCKS
Unsubdivided mafic dikes

Intrusive Contact
FELSIC AND INTERMEDIATE INTRUSIVE ROCKS 

RYCKMAN LAKE STOCK
Porphyritic granodiorite and quartz monzonite; monzonite, syenodiorite, 

diorite

Indeterminate Contact 
FELSIC PLUTONIC AND DIKE ROCKS

Coarse to medium grained, massive and foliated, quartz monzonite, 
granodiorite, trondhjemite, and granite; granitic gneiss; diorite, 
quartz diorite; porphyritic quartz monzonite, massive and foliated; 
pegmatite and aplite

Intrusive Contact 
WELLER LAKE AND ROCKY ISLET BAY COMPLEXES

Monzonite; syenodiorite, diorite; porphyritic monzonite; mylonitized 
monzonite or porphyritic monzonite; quartz monzonite; biotitic 
granodiorite

Intrusive Contact 

METAVOLCANICSa
FELSIC TO INTERMEDIATE METAVOLCANICS

Tuff-breccia; tuff, lapilli-tuff; rhyolitic to dacitic flows and pyroclastic 
rocks; quartz-feldspar-amphibole-biotite schist ( garnet)b; magnetite 
iron formation; sulphide iron formation

Intercalated in Part 
MAFIC TO INTERMEDIATE METAVOLCANICS

Foliated amphibolite and basalt; migmatitic amphibolite; massive amphi 
bolite, basalt, and hornblendite*;; amphibolite and basalt with 
remnant pillow structures; tuff-breccia, lapilli-tuff; amygdaloidal 
basalt; diorite6 ; garnet amphibolite; actinolite schist; graphitic schist; 
porphyritic basalt; garnet-pyroxene-quartz rock* 

METASEDIMENTS*
Quartz-feldspar-biotite schist ( garnet); migmatitic quartz-feldspar- 

biotite schist*; magnetite iron formation

* Mafic to felsic metavolcanics and metasediments are interbanded in part; sequence does not 
imply age.

b Mostly derived from tuff-breccia, tuff, and lapilli-tuff, but probably in part from sedimentary 
rocks.

c May be in part intrusive.
d May be intrusive.
" May be in part derived from tuffaceous rocks.



Otukamamoan Lake Area

Otukamamoan Lake area is considered, by analogy with age dates from the sur 
rounding area, to be of Archean age.

The oldest rocks appear to be members of a volcanic-sedimentary succession 
that underlies approximately one-third of the map-area. They consist of meta 
morphic derivatives of basaltic to rhyolitic lava, tuif, lapilli-tuff, tuff-breccia 
(mixture terms for pyroclastic rocks follow the classification of Fisher (1966)), iron 
formation, and clastic sediments. The basement to this sequence has not been 
recognized.

Intrusion of felsic and intermediate plutonic rocks commenced with emplace 
ment of the Weller Lake and Rocky Islet Bay Complexes, and was followed by 
the main granitization during which gneiss and migmatite were extensively 
developed over most of the map-area. During the latter process the volcanic- 
sedimentary sequence was highly deformed and metamorphosed under upper 
greenschist to lower amphibolite facies conditions (Turner 1968).

Late magmatic events include intrusion of pegmatite and aplite veins, and 
minor mafic dikes. Movement along the east-west-trending Quetico Fault was 
followed by the development of north-northeast-trending faults.

No record of post-Archean geologic events remains until those of the Cenozoic. 
During Pleistocene times, Wisconsinan ice advanced over the peneplained Archean 
rocks; extensive ground moraine was deposited by the receding glaciers, while 
clays were deposited in glacial Lake Agassiz (Zoltai 1961; 1965). During recent 
times organic matter has been accumulating in swamps and muskegs.

ARCHEAN

Within the map-area an attempt was made while mapping to distinguish between 
metavolcanics and metasediments; in many places metamorphism has obscured the 
primary textures and structures of these rocks. As a result it was found possible 
to subdivide the metavolcanics into only two categories, namely mafic to inter 
mediate, and felsic to intermediate, which are based predominantly on a colour 
index defined by mafic mineral content. Overlap of rock units mapped in the 
field that were ascribed to one of the two categories was found to be unavoidable 
at the scale of mapping employed, and also because individual units appear to 
change in composition along strike.

METASEDIMENTS

Rocks of undoubted sedimentary origin are scarce within the map-area. Meta 
morphism has completely recrystallized nearly all volcanic and sedimentary rocks, 
with the result that felsic to intermediate volcanic rocks and quartzofeldspathic 
sediments have all been converted to quartz-feldspar-biotite   amphibole schist. 
Observation of structures in outcrop, rather than the study of samples in thin 
section, is the most helpful guide to assigning such schists to one or other of 
these groups.

Sedimentary rocks within dominantly volcanic sequences are associated with 
the more felsic volcanic rocks and are locally interstratified with them, indicating



concomitant volcanism and sedimentation. Quartz, feldspar, and minor ferro 
magnesian minerals eroded from such a felsic terrain would probably be rapidly 
deposited with little sorting. As a result, well defined bedding may be mostly 
absent from such sedimentary sequences; metamorphism under amphibolite facies 
conditions would undoubtedly produce compositional convergence of the rock 
types, making it impossible to distinguish volcanic from sedimentary rocks. Dur 
ing field work, only those rocks that showed evidence of relict sedimentary struc 
tures, such as bedding and graded bedding, were mapped as metasediments. Such 
criteria are, of course, fallible, as water-lain pyroclastics may also be bedded and 
even graded.

Sedimentary rocks occur within felsic volcanic units between the eastern shore 
of Big Sawbill Lake, and the western shore of West Bay of Otukamamoan Lake. 
They also occur in the southwest of the map-area, in the vicinity of Otter Bay, 
but here they do not appear to be associated with volcanic rocks. At these 
localities magnetite and sulphide iron formation is associated with the sedimentary 
rocks and the felsic volcanic rocks with which they are interstratified.

Quartz-feldspar-biotite schist occurs extensively in the Tupman Lake Anti 
form. However, the schist changes along strike to tuff-breccia and tuff, and has 
therefore been included with the felsic to intermediate volcanic rocks for mapping 
purposes.

On the eastern shore of Big Sawbill Lake, quartz-feldspar-biotite schist is inter- 
banded with felsic volcanic rocks and contains minor bands of magnetite iron 
formation. Interbanding of volcanic and sedimentary rocks is common between 
this lake and West Bay of Otukamamoan Lake, with the sequence dominated by 
mafic volcanic rocks.

On the western shore of Otukamamoan Lake, in the volcanic-sedimentary 
sequence that outcrops south from Middle Bay down to the western shore of 
South Bay, quartz-feldspar-biotite schist is common, especially toward the south. 
Opposite Indian Island, along the shore of the lake, a very pronounced banding 
occurs, which is very probably a relic bedding. However, clearly recognizable tuff- 
breccias in the same general area pass along strike into quartz-feldspar-biotite 
schists of very similar appearance, so that the former cannot be categorically 
called metasediments.

At the Otter Bay locality the quartz-feldspar-biotite schists are more surely 
called metasediments for several reasons: a) good graded bedding was observed in 
schists along the southern shore of Otter Bay; b) no definite volcanic textures 
(e.g. relict clasts) either mafic or felsic are present; c) well-developed iron forma 
tion, more typical of sedimentary environments, is ubiquitous throughout the 
sequence; d) they change along strike to more quartzo-feldspathic rock, the 
metamorphic equivalents of arkose.

In thin section all these quartz-feldspar-biotite schists are texturally similar. 
Grain size is of the order of 0.1 mm. Quartz and micaceous minerals are com 
pletely recrystallized. Feldspars may show evidence of relict texture, but most 
feldspars are completely recrystallized. Where recrystallization is complete all 
minerals are polygonized, but wavy extinction in quartz, feldspar, and biotite is 
common. Garnet, found in only two thin sections, is strongly poikiloblastic and 
subhedral. The following estimated ranges in mineral percentages were noted in 
the seven thin sections examined: quartz, 10 to 40 percent; plagioclase, 10 to 40 
percent; biotite, 10 to 40 percent, epidote, O to 10 percent; garnet, O to 5 percent; 
white mica, O to 40 percent; potassic feldspar, O to 80 percent. Minor amounts
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of carbonate and opaque minerals are also present. Lack of twinning in plagio 
clase feldspar prevented precise compositional determinations; refractive index 
comparisons showed them to be albitic, except for a sample from an outcrop on 
the eastern side of Big Sawbill Lake, in which the plagioclase has an oligoclase- 
andesine composition.

Mafic to Intermediate Metavolcanics

Rocks assigned to the broad class of mafic to intermediate metavolcanics make 
up by far the greatest proportion of volcanic rocks in the area. They underlie 
most of the north-central part of the map-area. Southwards they pass into mig- 
matic amphibolites and finally, with an increase in granitic intrusion, into granite 
gneiss.

Massive to weakly foliated basalt and amphibolite underlie most of the 
country around Pickwick, Winkle, Grimshaw, and Schurg Lakes in the north. 
These rocks are mostly lineated but not foliated. Well-preserved pillow structures 
occur along the northern arm of Pickwick Lake and at Winkle Lake. Amygda 
loidal lavas occur at Pickwick Lake and west of Grimshaw Lake. In thin section 
the feldspathic amygdules are seen to be highly altered to saussurite. Porphyritic 
basalt from near Winkle Lake contains pillow structures, and is very similar to 
the amygdaloidal lavas, both in hand specimen and thin section; however, the 
two rock types may be distinguished by the euhedral nature of the feldspar 
phenocrysts.

In the vicinity of Weller, Tompkins, Tupman, Big Sawbill and Ryckman 
Lakes, and along much of the shoreline of Otukamamoan Lake, the mafic to 
intermediate volcanics are amphibolites with a distinct foliation (Photo 1). 
Deformation has obliterated most of the pre-existing volcanic structures, so that 
recognizable pillow lava remnants were only found at two localities, both on the 
shore of Middle Bay (Photo 2). Intense linear deformation at these localities has 
obliterated any evidence of the facing of these pillows.

Evidence from the northern part of the map-area suggests that most of the 
foliated and banded amphibolites were derived from basaltic to andesitic lavas, 
but in the Tupman Lake Antiform, on the western side of Otukamamoan Lake, 
and to the east of Otukamamoan Lake, opposite Ell Island, there is very good 
evidence that many amphibolites were derived from mafic to intermediate tuff- 
breccias. Fragments of more felsic material, measuring about 6 cm by 3 cm in 
sections at right angles to lineation but very elongate parallel to lineation, occur 
in a more mafic matrix; where more deformed they pass into a rock composed of 
alternating light felsic, and dark mafic bands. In the Tupman Lake Antiform 
and on the western side of Otukamamoan Lake these mafic to intermediate tuff- 
breccias are interbanded with and pass across strike into more felsic tuff-breccia. 
Difficulty was encountered in locating contacts; in the field, an arbitrary distinc 
tion was made between mafic to intermediate tuff-breccia in which the matrix 
material is predominantly mafic, and felsic to intermediate tuff-breccia in which

8



ODM8769 
Photo 1 — Strongly foliated amphibolite, North Bay, Otukamamoan Lake.

ODM8770 
Photo 2 — Pillow lava, flattened parallel to foliation. East shore of Middle Bay, Otukamamoan Lake.

9
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matrix material is predominantly felsic. It was found that fragments in both types 
tended to be felsic rather than mafic. Southward from Otukamamoan Lake, 
increased deformation and granitic intrusion made it impossible with any cer 
tainty to separate mafic from more felsic tuff-breccia; felsic types, over a distance 
of about 1/2 mile along strike, pass into granitic gneiss, and mafic tuff-breccia 
passes into migmatitic amphibolites.

Thin section study of mafic to intermediate volcanic rocks showed them to be 
rather heterogeneous, exhibiting various degrees of recrystallization and deforma 
tion, and a variety of relict textures. Where they are completely recrystallized the 
predominant mineralogy is hornblende 4- plagioclase   epidote ± quartz. Horn 
blende may constitute up to 90 percent of the rock in some samples. Texture 
varies from granoblastic to nematoblastic. Relict textures include: amygdules 
and phenocrysts, as mentioned above; plagioclase laths now converted to poly- 
gonized grain aggregates; amphibole aggregates after original pyroxene; ophitic 
texture in more massive mafic flows.

Possible Early Mafic Intrusive Rocks

A number of massive mafic bodies were encountered within the more foliated 
mafic sequence. These were interpreted to be massive flows of a gabbroic texture 
within the flow sequence, and not of intrusive origin. However, in at least two 
localities massive mafic rocks may be of intrusive origin. On an island in Redgut 
Bay, in Cliff Narrows just north of Deer Island, gabbroic rock of probable 
intrusive origin lies in the Spawn Inlet Fault zone. Numerous rusty pyrite gossans 
outcrop on the island. Samples were extremely difficult to obtain due to the hard 
ness of the rock; in hand specimen they present a mottled red and very dark 
green to black appearance due to garnet and pyroxene respectively. Modal and 
chemical analyses of a typical sample are given in Table 2. But for the presence 
of substantial amounts of quartz this rock could be called a garnet pyroxenite. 
Deer Island is discussed further in the 'Economic Geology' section.

Mafic rocks of probable intrusive origin occur on two small islands at the 
eastern end of Crowrock Bay. The rocks are very dark green in colour, and 
massive, but they appear to form distinct bands or sheets varying from 2 to 15 feet 
in thickness, oriented parallel to the regional strike and dip. The bands show a 
remarkable similarity to rhythmic layering (Photo 3). A fairly high magnetic 
anomaly is centred over the islands (Figure 5); magnetite is ubiquitous in these 
rocks, and one sample was found in thin section to contain approximately 15 
percent magnetite. Intrusion predated regional metamorphism and deformation, 
since in thin section the metamorphic mineralogy was found to be identical to 
that of surrounding metavolcanics. Some of the bands show evidence of either 
multiple intrusion or intrusion into volcanic rocks which also have a sheet-like 
appearance.

10



Table 2 l MODAL AND CHEMICAL ANALYSES OF GARNET-PYROXENE-QUARTZ ROCK, CLIFF NARROWS,
l REDOUT BAY, OTUKAMAMOAN LAKE AREA

MINERAL

Pyroxene
Garnet
Quartz
Zoisite
Feldspar (highly saussuritized)
Pyrite
Chlorite
Accessories (sphene, apatite, rutile)

Number of points counted

CHEMICAL ANALYSES* 
MAJOR Se MINOR (PERCENT)

PERCENT BY VOLUME 

42.3
29.7 
16.3
7.0
3.4
1.0
0.3 

Tr.

500

TRACES (PPM) DETECTION LIMITS

SiO,
A1.0,
FcjOi
FeO
MgO
CaO
Na,O
KjO
HjjO4-
HSO-
co,
TiO,
PjOj
S
MnO

Total
S.G.

48.6 C
5.93 C
9.76 C
7.78 C
2.07 C

21.0 C
0.12 C
0.07 C
0.66 C
0.10 C
0.35 C
0.29 C
0.02 C
1.28 C
1.72 C

99.8
3.41

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

1 S
8 C
- S
- S
10 A
40 S
20 A
20 S
  S
- S
40 A

*C10 S
^0 S- s

30 S
150 S
^0 S
120 A
100 S

150
^j

20
10

10

  None present or below limits of detection.
Method: C chemical, S emission, A atomic absorption.
* Chemical analyses by Mineral Research Branch, Ontario Division of Mines.
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ODM8771

Photo 3 — Possible rhythmic layering in mafic sill-like body. Island at east end of Crowrock Bay, Otukama 
moan Lake.

FELSIC TO INTERMEDIATE METAVOLCANICS

Felsic to intermediate volcanic rocks, including those of flow and pyroclastic 
origin, occur within the predominantly mafic sequence. They have been recog 
nized in substantial amounts in two general areas: in the Tupman Lake Anti 
form, extending from west of Tupman Lake along the western flank, around the 
nose of the fold between Grimshaw and Schurg Lakes, and along the eastern 
flank between Big Sawbill Lake and West Bay of Otukamamoan Lake; along 
Middle Bay of Otukamamoan Lake, and southeastward into the triangular-shaped 
area lying between Crowrock Bay, Cherry Lake, and Otukamamoan Lake, and 
thence southward along the western shore of South Bay of Otukamamoan Lake. 
Minor bands of these volcanic rocks occur scattered through the more mafic 
sequence, notably at Pickwick Lake, Grimshaw Lake, and Winkle Lake. The 
felsic to intermediate volcanic rocks are divisible into flows or pyroclastics of 
rhyolitic to dacitic composition. During metamorphism and deformation many of 
these rock types have been converted into quartz-feldspar schists in which biotite 
or amphibole is the mafic component, and which may be garnet bearing; they can 
easily be confused with quartz-feldspar-biotite schists of sedimentary origin. In 
the Tupman Lake Antiform all types of felsic to intermediate volcanic rocks 
occur, and pass both along and across strike one into the other. The tuff-breccia 
is for the most part interbanded with more mafic tuff-breccia, from which it is 
distinguished with some difficulty due to the effects of metamorphism and defor 
mation. As explained in the section on "Mafic to Intermediate Metavolcanics",

12



ODM8772

Photo 4 — Bedded tuff-breccia and tuff. Foliation parallel to bedding. East shore of Middle Bay, Otukama 
moan Lake.

they were separated for mapping purposes from the more mafic types by their 
more felsic matrix composition. On the eastern flank of the Tupman Lake Anti 
form, quartz-feldspar-biotite and (or) amphibole schist predominates; it may be 
traced along strike around the nose of the fold into tuff-breccia, with which it 
has been correlated. However, lateral facies variation is possible in this sequence, 
so that the schist may be the metamorphic equivalent of other rock types, includ 
ing sediments, possessing a felsic to intermediate chemical composition.

On Otukamamoan Lake, felsic to intermediate volcanic rocks may be observed 
along the shores of Middle Bay, the eastern shores of Crowrock Bay, and the 
western shore of Otukamamoan Lake. Interbanding with more mafic volcanic 
rocks is particularly evident along the eastern shore of Middle Bay, where tuff- 
breccia, tuff, and lapilli-tuff (Photo 4) alternate with basalt, some of which con 
tains distinct though deformed pillow structures (Photo 2). The more felsic rocks 
underlie the waters of the bay; the western shore follows the contact between the 
amphibolite, which underlies the southeast-trending ridge, and the tuff-breccia 
and rhyolite which occur on nearby islands. Many of the tuffaceous units contain 
amphibole crystals about l cm in length, around which the foliation appears to 
be deflected. The tuff-breccia in particular indicates the intensity of deformation 
in this sequence; it is strongly stretched with the resulting lineation plunging

13
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ODM8773

Photo 5 — Tuff-breccia, strongly flattened. Steeply plunging lineation defined by elongation in the plane of 
foliation. West shore of Otukamamoan Lake, opposite Big Island.

steeply in the plane of the foliation (Photo 5). Southward, along the western shore 
of Otukamamoan Lake and down to South Bay, the felsic to intermediate volcanic 
rocks, with increasing deformation, pass along strike into strongly banded schist 
and gneiss (Photo 6), that merge imperceptibly with migmatite and granitic 
gneiss.

In thin section, tuffaceous volcanic rocks show little textural and mineralogical 
variation but differ from each other in relative amounts of each mineral present. 
.The following ranges of percentages were noted: amphibole, 20 to 40; biotite, 
O to 25; quartz, O to 30; porphyroblastic plagioclase, O to 40; groundmass feldspar 
(probably plagioclase), O to 40; epidote, O to 5; chlorite, O to ^. Feldspar occurs 
either in large poikiloblasts that may be twinned according to the Carlsbad, albite 
and pericline laws, or as part of the groundmass. Amphibole occurs mainly as 
large (up to 4 mm) ragged laths that are either porphyroblasts or relict crystal 
fragments. The foliation, defined by nematoblastic amphiboles in a quartz- 
feldspar matrix, is deflected around these large amphibole crystals as was noted in 
hand specimen. Large feldspars, which may be either porphyroblasts or relict 
volcanic clasts, contain myriads of minute inclusions. Groundmass feldspar, mostly 
plagioclase, may be strongly altered to sericite and epidote.

Under the microscope both the fragments and the matrix of the tuff-breccia is 
similar in texture and mineralogy to the tuff. Amphibole may constitute up to 40 
percent of the rock with plagioclase (albitic), quartz, and epidote as the other 
major constituents. Breccia fragments contain considerable amounts of biotite, in 
contrast to the more amphibole-rich matrix. The contacts between fragments and

14



ODM8774

Photo 6 — Intensely deformed tuff-breccia, crosscut by granitic and pegmatitic dikes. West shore of Otuka 
mamoan Lake, south of Big Island.

matrix, visible in hand specimen, are seen to be gradational in thin section, prob 
ably due to the intense deformation and pronounced recrystallization.

Rhyolites and more intermediate varieties of volcanic rocks are in thin section, 
as in hand specimen, difficult to distinguish from rocks of sedimentary origin. 
Their very fine grain size (0.01 to 0.05 mm) prevents precise determination of 
feldspathic constituents, and also leads to difficulties in distinguishing quartz. 
Complete recrystallization has produced polygonized quartz and feldspar grains. 
Schistosity is defined by biotite, the only lepidoblastic mineral in most of these 
rocks, and also by sericitic white mica. Minor amounts of amphibole may accom 
pany biotite. Plagioclase feldspar has been altered to a minute fibrous intergrowth 
of sericite and minor epidote. Original plagioclase feldspar has been completely 
altered in some rocks but in others the alteration is only incipient. Microcline is 
present in many of these rocks, and is completely free of inclusions and alteration. 
The following approximate percentage ranges of constituent metamorphic min 
erals were observed: quartz, 10 to 40; plagioclase and its alteration products, 15 
to 50; white mica, O to 40; microcline, O to 35; amphibole, O to 10; biotite, O to 
30; garnet, O to 5; epidote, O to 10. It should be noted that epidote may be absent 
from the felsic to intermediate metavolcanics, whereas it is invariably present in 
the more mafic metavolcanics.
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ODM8775

Photo 7 — Monzonite of the Weller Lake Complex. Hornblende-rich bands are displaced along minor frac 
tures filled by pegmatitic veins. Southwest shore of Weller Lake.

FELSIC AND INTERMEDIATE PLUTONIC ROCKS

Weller Lake Complex

Felsic to intermediate plutonic rocks to the west of the Tupman Lake Anti 
form, first mapped by Lawson (1888) as syenite gneiss, have been grouped together 
as members of a complex. They range from massive to foliated to coarsely banded 
(Photo 7), and show a wide compositional range (quartz monzonite, monzonite, 
syenodiorite, granodiorite, diorite; Figure 2; Table 3, samples l to 6, plutonic 
rock terminology follows the classification of Ayres (1972)). These rocks have been 
intruded and injected by granitic rocks (Photo 8), pegmatite, and aplite associated 
with a later stage of granitization correctable with that affecting the more 
easterly parts of the map-area and responsible for the major migmatization and 
granitization processes.

Rocks of the complex outcrop around Weller and Cuttle Lakes, the western 
end of Pickwick Lake, and along the Big Canoe River which connects all of these 
lakes. Along its eastern edge the complex is in contact with volcanic rocks of the 
Tupman Lake Antiform; in the vicinity of Pickwick Lake the contact is an intru 
sive breccia zone varying from 10 to 300 feet in width, and traceable for at least 
7 miles along its length. South of this breccia zone the contact is mostly covered
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ODM8776

Photo 8 — Monzonites of the Weller Lake Complex intruded by pegmatitic granite. Island on Cuttle Lake 
opposite the portage to Tupman Lake.

by drift; it is, however, very well exposed in the bed of a stream draining into 
the most northerly bay of Cuttle Lake. The stream bed has recently been gouged 
out by waters escaping from a lake behind a breached beaver dam, exposing 
bedrock across strike for about a quarter of a mile. The contact at this locality is 
intensely sheared and no longer recognizable as an intrusive contact. Minor 
hematite mineralization was found close to the contact zone.

The contact between the complex and the migmatite and gneiss to the south- 
west trends northwesterly and intersects Cuttle Lake near its southern end. This 
contact is a gradational, lit-par-lit interbanding with amphibolitic and granitic 
bands.

Only in proximity to the metavolcanic contact and to the migmatite and 
banded granitic gneiss is the foliation in the monzonitic rocks of the complex 
strongly marked; here it parallels the foliation and gneissosity in the adjacent 
formations. Away from the contacts, for example along the shores of Weller Lake, 
the foliation is weak and over large areas the rock takes on a massive aspect.
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PORTER INLET—CHERRY LAKE 
PORPHYRITIC ROCKS

TUPMAN LAKE ANTIFORM CORE 

WELLER LAKE COMPLEX 

-f RYCKMAN LAKE STOCK

•POTASH FELDSPAR PLAGIOCLASE

Figure 2 —. Compositional ranges of Selected Felsic and Intermediate Plutonic Rocks, Otukamamoan Lake 
area. Percentage determined by modal analysis (see Table 2), and recalculated to 100 percent.

18



CO

o 
3
o

*o ^* O* oq o ̂  o^ oq tp ; ; - - - - - ;
TlJ d 901ft rt CM O rt O . I I I I I I - 
1ft Nrt

woort ; ;pii}O ; ; ; ; i ;-* ; *

ift oq O ift oq ift CNt ;' 
d-^^ifto'rtO loOrt
OO ^H 8O i-^

in in oq

.1
o

C rt 
P C4

o| **
Z-O

* 10 "*

 * to o* to to to
DO (M (M rt

oooiift * in 9) in, * in * - * * * * *
aJ*riin .'ci d o Id i I I I I I I I
•^ CM rt

tp to or; ; Os c-f rt ;ao ' ' - i i i * ;

' ws to * so 
l d od Id

5

.

IS.
e

i u i u i u i i i i 9.1? i, - a - a - a - - - - -2P^ *

U s
tt; oo Oj ift to
06 wi td to' w

' O) Cj Cv|
Id d d

-to 
id

oq on tqc^(
Tj" d in oo o *6 o

Oligo Oligo Oligo

t^oj^osfrtWift - ' * ; ' ; i 
oic4-* toc4-* d

, -
s s

. - - .s g-s g -s s-ts-a

is-.s-ip.
8 ' "

lllliflll!!!!
o 0/0*0 *t; h o o of^x^^
 dt^odoidrtC\iaoTi'iftdt--oo

Ay

a tip ra a

llows cl microcl ornblend 

omelane, least in ercent myekite p lculated from mod 
assuming 20 per cen cates 1 percent or les

lex.

ne. 
e

nology f inantly ly all h e stilpn es 2.1 pe tages ca stment r indic

Termin Predom 
Probabl May be Include Percent adju Accesso

O,

Itllfo o J-SO 
UO j- g u

11133
-J J ^.S6 
5 5 i j? 
ll'lfc^
".a^rf 
551^1
i 1^51 
Hill

bb i  c w ocs -* ift

19



Otukamamoan Lake Area

Monzonite makes up the bulk of the complex (Table 3, sample Nos. l and 2). 
It is coarse-grained, hypidomorphic-granular in texture, and distinctly mottled in 
pink and black. With an increase in quartz content it passes into quartz mon 
zonite (Table 3, sample No. 3), with approximately the same mineral proportions, 
but generally with a more porphyritic texture, containing phenocrysts of micro 
cline. There appears to be an increase in quartz content away from the contact 
with the metavolcanics, and in particular, quartz monzonite is typical of the area 
west of Weller Lake.

Syenodioritic, dioritic, and mafic granodioritic phases of the complex are 
sporadically distributed (Table 3, sample Nos. 4 and 5). In the field they may be 
distinguished by their darker appearance due to an increase in mafic content 
(approximately 30 to 40 percent hornblende and biotite combined) and lack of 
pink coloration due to a lower potassic feldspar content than the monzonite. 
These more mafic phases are particularly common close to the contact of the com 
plex with the migmatite and granite gneiss, along the western shore of Cuttle Lake.

Northwest of Pickwick Lake rocks of granodioritic affinity (Table 3, sample 
No. 6) occupy an area which was not precisely delimited during the present 
survey. They appear to pass gradually into the more common monzonite, from 
which they are easily distinguished by their uniform dark brownish pink colour, 
due to biotite and potassic feldspar. They differ from all other rocks of the com 
plex in that biotite is in excess of hornblende, and augitic pyroxene is also 
present in minor amounts.

The complex is intruded, throughout much of its exposure in the map-area, 
by later granitic rocks, pegmatite, and aplite (Photo 7). The volume of later 
felsic plutonic rocks increases with proximity to the contact of the complex with 
the migmatite in the south. Crosscutting relationships are especially evident on 
the shores of Cuttle Lake, where the banded and foliated monzonitic rocks of the 
complex are crosscut and intruded lit-par-lit by the granitic rocks, and both the 
monzonite and granitic rocks are crosscut by pegmatite and aplite dikes.

A number of amphibolite and quartz-feldspar-biotite schist inclusions or 
xenoliths were found within the complex. Most xenoliths are amphibolide, and 
small enough to be traced in one outcrop. Their long axes are commonly aligned 
parallel to the foliation in the monzonitic rocks. Where Big Canoe River enters 
Cuttle Lake two outcrops of quartz-biotite schist define a particularly large 
inclusion of metasediments probably up to i/g mile in length.

Rocky Islet Bay Complex

Rocks of the Rocky Islet Bay Complex (Harris 1970c) were first mapped as 
syenite gneiss by Lawson (1888), who was able to distinguish and map mafic facies 
in the vicinity of Rocky Islet Bay (Lawson 1913). Harris (1969a,b; 1970a,b) sub 
divided the complex into three units for mapping purposes: porphyritic mon 
zonite; gabbro, diorite, quartz diorite; hornblendite. In the present map-area 
rocks of the Rocky Islet Bay Complex are limited to the extreme south, in close 
proximity to the Quetico Fault, which was interpreted by Harris (1970c) to lie 
entirely south of the northern edge of his map-area. The present author attempted 
to follow the scheme adopted by Harris; however, mafic facies of the complex 
were not found, and only two of Harris's three units are present: porphyritic
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monzonite; diorite. In addition to these units equigranular monzonite was recog 
nized and mapped. Rocks of the complex have been mylonitized in association 
with movement along the Quetico Fault, and mylonitized zones have been indi 
cated separately on Map 2266 (back pocket).

Intermediate to felsic rocks of the complex are very similar both in petrog 
raphy and structure to those of the Weller Lake Complex. Both Lawson (1913) 
and Harris (1970c) noted that rocks of the Rocky Islet Bay Complex intrude the 
metavolcanic-metasedimentary sequence, and that they are in turn intruded by 
later granitic rocks. Lawson recognized two periods of granitic intrusion, which 
he termed Laurentian and Algoman respectively, and assigned the syenite gneiss 
to the initial phase of the latter, thus implying that the syenite gneiss should 
crosscut Laurentian granite. Harris states that the rocks of the Rocky Islet Bay 
Complex are always cut by granitic rocks, except at one locality where the reverse 
situation was observed. In the Weller Lake area granitic rocks are usually seen to 
intrude rocks of the Weller Lake Complex, though in many localities the rela 
tionships are not clear-cut, especially where monzonite and granitic rocks are 
interbanded. It thus appears that the Weller Lake Complex and the Rocky Islet 
Bay Complex may be correlatable, and for this reason they have been given the 
same designation on Map 2266 (back pocket).

The reader is referred to Harris's report (1970c) for a petrographic description 
of the Rocky Islet Bay Complex.

Granitic Rocks and Felsic Dike Rocks

The majority of granitic rocks and granite gneisses of the Otukamamoan Lake 
area postdate the Weller Lake Complex. They are heterogeneous, varying in 
structure from massive to gneissic, in texture from coarse-grained porphyritic to 
medium- and fine-grained equigranular, and in composition from granite to 
quartz monzonite, granodiorite, and trondhjemite. Although the general term 
"granitic rocks" is applied, probably very few are true granites.

Porphyritic quartz monzonite (Figure 2; Table 3, sample Nos. 7 and 8) under 
lies the country extending southward from Cherry Lake to the northern end of 
Porter Inlet and eastward to Redgut Bay. At Porter Inlet and Redgut Bay the 
porphyritic quartz monzonite borders equigranular granitic rocks and gneisses to 
the south, into which it can pass rather abruptly over a few feet; in other places 
the contact appears to be more gradational, and farther east, near Turtle River, 
the porphyritic quartz monzonite alternates with equigranular granite gneiss. 
Phenocrysts in the porphyritic quartz monzonite are all microcline. Individual 
crystals vary in size from l cm to 8 cm in length, and in most rocks constitute 
about 20 percent of the rock; they can, however, be more numerous (Photo 9). 
Microcline also occurs in the groundmass, along with plagioclase of albite to 
oligoclase composition showing albite, pericline, and Carlsbad twinning. Quartz 
is evident in hand specimen, and composes about 25 percent of the rock. Biotite, 
constituting about 5 percent, and minor amounts of white mica and chlorite, are 
present in most of these rocks. Minor epidote, both interstitial and as a product 
of saussuritization, is characteristic. A crude foliation may be defined by large 
microcline crystals, and biotite may also be similarly aligned. In many places 
foliation is lacking (Photo 9).
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ODM8777 

Photo 9 — Porphyritic quartz monzonite, with microcline phenocryst;. Near Grassy Narrows, Redgut Bay.

In marked contrast to the porphyritic quartz monzonite is the granitic gneiss 
farther south, exposed along the shores of Porter Inlet and Redgut Bay. It is 
heterogeneous, passing into migmatitic amphibolite (Photo 10), which can be 
mapped as separate units. The gneiss is equigranular, but varies in grain size 
from medium to coarse. The foliation is mostly quite distinct and may be defined 
by amphibolide schlieren.

The Spawn Inlet Pluton is a massive to foliated granitic body. The granite is 
dominantly a pink coloured, medium- to coarse-grained rock, with biotite as the 
mafic component. Toward the centre of the body amphibolite inclusions are rare 
or absent, but at its edges, along the southeastern shore of Otukamamoan Lake, 
in the vicinity of Pilkey Lake, and at the southern end of Spawn Inlet, the pluton 
passes into a yz mile-wide migmatite zone in which amphibolide bands alternate 
with granitic bands.

At Crackshot Lake, Whitewater Lake, and East Bay of Otukamamoan Lake, 
granitic gneiss with schlieren of amphibolite compose a granitic body, the Crack 
shot Lake Pluton, that is enveloped by amphibolite. Strong gneissosity is charac 
teristic of the pluton, though at East Bay this gives way to a rodding of quartz, 
feldspar, and mafic minerals that defines a shallow-plunging lineation.

The core of the Tupman Lake Antiform is underlain by granitic gneiss and 
massive granitic rocks, which vary in composition from albite quartz monzonite 
to granodiorite and trondhjemite (Figure 2; Table 3, sample Nos. 9, 10 and 11). 
The potassic feldspar is predominantly microcline, the plagioclase is albitic, and 
where present, the mafic component is biotite. Garnet was found in albite quartz 
monzonite to the east of Tupman Lake (Table 3, sample No. 10). Southwards,
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ODM8778 

Photo 10 — Amphibolite migmatite. Porter Inlet.

towards Obikoba and McTaggart Lakes, metasedimentary quartz-feldspar-biotite 
bands are interfoliated with the gneiss and, near Otter Bay, they pass into a pre 
dominantly sedimentary sequence of quartz-feldspar-biotite schist and minor iron 
formation in which granitic phases are rare. The core of the Tupman Lake Anti 
form is similar to the Spawn Inlet Pluton in possessing an outer, though less 
developed, migmatite zone.

Immediately to the west of the small creek draining into the northern end of 
Big Sawbill Lake from the northwest, within the gneissic and granitic core of the 
Tupman Lake Antiform, almost all outcrops over a strike length of about 2 miles 
and a width of up to y2 mile have a distinct pink colour on the weathered sur 
face. On fresh surfaces many of the feldspars are reddish in colour. Thin section 
examination shows the potassic feldspars to be ubiquitously stained by a very 
fine-grained dark material, probably ferrie oxide, but the plagioclase feldspars and 
other minerals are almost devoid of staining.

Pegmatite and aplite dikes, most of which are less than a foot in width, cross 
cut all felsic and intermediate plutonic rocks except those of the Ryckman Lake 
Stock. Much of the Weller Lake Complex has been intruded by these later granide 
rocks. The pegmatite and aplite may be related to a late magmatic stage associated 
with the major granitization. Crosscutting relations in individual outcrops suggest 
several penecontemporaneous injections. Uranium has been found in pegmatites 
in the southwestern part of the map-area near Otter Bay. Pegmatites, similar to 
those in which uranium has been found, occur on the shores of Obikoba and 
Cuttle Lakes.
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Photo 11 —Intrusion breccia, outer zone of Ryckman Lake Stock; angular blocks of amphibolite included in 
a network of syenodiorite. North shore of Crowrock Bay, Otukamamoan Lake.

Ryckman Lake Stock

Late tectonic felsic and intermediate plutonic rocks of the Ryckman Lake 
Stock outcrop around Ryckman Lake and Crowrock Bay. They intrude mafic to 
intermediate volcanic rocks that outcrop around the stock on all sides, except in 
the south where heavy drift cover obscures contact relationships.

The stock is approximately elliptical in shape, the long axis of the ellipse 
oriented a little west of north. The longer and snorter axes are about 4y2 and 3 
miles long respectively. Massive to slightly foliated porphyritic granodiorite and 
quartz monzonite form the main body of the stock, with an outer rim of massive 
to foliated syenodiorite and monzonite, and minor diorite (Figure 2; Table 3, 
sample Nos. 12 to 18), varying in width from 14 to y2 mile. Mafic inclusions occur 
scattered throughout the stock, and close to the edge take on the character of 
intrusive breccia (Photo 11). Foliation in the stock is poorly developed but is 
more pronounced towards the edge, where it tends to be aligned parallel to the 
foliation in the enclosing volcanic rocks. The contact with the volcanic rocks may 
be seen west and northeast of Ryckman Lake, along the northeastern arm and the 
eastern shore of the southeast arm of Crowrock Bay, and on the western shore of 
West Bay. The contact is gradational. The outer rim of the stock is probably a 
hybrid zone, so that the monzonite and syenodiorite may be the product of con 
tamination of the quartz monzonite magma by volcanic rocks. However, many of 
the diorites that occur in the contact zone may be recrystallized volcanic rocks.
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The porphyritic granodiorite and quartz monzonite of the central core are 
similar in petrography (Table 3, sample Nos. 12, 13, and 14). The potassic feld 
spar phenocrysts are microcline, and contain inclusions of hornblende, plagioclase, 
and quartz. Plagioclase in the groundmass is invariably twinned, according to 
both combined Carlsbad-albite and pericline-albite laws, and is oligoclase in com 
position. Examination in thin section of a sample of equigranular quartz mon 
zonite from the outer edge of the inner zone showed the potassic feldspar to be 
microcline, in part anti-perthitic, but more generally interstitial to plagioclase. 
Microcline may rim the plagioclase, or form parallel growths with it. The domi 
nant mafic mineral is hornblende, which makes up no more than 10 percent of 
the rock, and may be twinned.

Transition from the granodiorite and quartz monzonite of the inner core to 
the monzonite, syenodiorite, and diorite of the rim is gradational, but the transi 
tion zone is sufficiently narrow to be able to draw a boundary on the map. In 
crossing the transition zone, there is a marked decrease in quartz content, as 
shown by the two well separated areas outlined in Figure 2, an increase in mafic 
constituents (Table 3, sample Nos. 15 to 18), and a change in texture from por 
phyritic to non-porphyritic. Biotite is most plentiful in rocks of syenodioritic 
nature in which minor augitic pyroxene may also be present (Table 3, sample 
Nos. 17 and 18). Plagioclase feldspars are dominantly oligoclase in composition, as 
in the granodiorite and quartz monzonite of the inner core.

At the contact with the volcanic rocks many hybrid varieties occur, dominantly 
of a dioritic nature. A typical sample from the southeastern arm of Crowrock 
Bay has a relict, coarser-grained, gabbroic texture; the ophitic plagioclase has 
been largely replaced by a plagioclase-potassic-feldspar granular aggregate. Where 
the original plagioclase remains it is very cloudy, whereas the secondary feldspar 
is clear. A secondary hornblende rims the primary hornblende.

The Ryckman Lake Stock is unique among the felsic plutonic rocks of the 
Otukamamoan Lake area in that no pegmatite or aplite dikes are present. This 
may be interpreted in a number of ways; the Ryckman Lake Stock may have been 
intruded at a slightly later date than the major granitization event, after the late 
magmatic veining had ceased; alternatively the stock may represent intrusion at 
a relatively shallow level, connected in space and time with felsic plutonism to 
the south, but in which no felsic dike phases developed. Lack of bedrock outcrop 
to the west of Cherry Lake prevents a determination of the structural relation 
ships between rocks of the stock and those to the south; however, porphyritic 
quartz monzonite characterizes the northern part of tht Porter Inlet sequence, so 
that on the basis of petrographic similarity a correlation could be made. The mig- 
matitic to gneissic nature of the Porter Inlet sequence does however suggest a 
different, possibly metasomatic, origin, whereas rocks of the Ryckman Lake Stock 
are essentially of magmatic origin.

MAFIC INTRUSIVE ROCKS

Two mafic dikes of lamprophyric type outcrop on the western shore of Otuka 
mamoan Lake, opposite the southern end of Big Island. One of these dikes, 
intruding granitic gneiss, occurs partially below water level beside a small island 
and appears to be about 15 feet wide and to dip vertically. It is characterized by
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its black colour and deeply pitted weathered surface. Its knobbly appearance is 
due to dark green amphibole crystals of about 2 to 3 cm in diameter, that are 
closely packed in a matrix of friable, platy, black biotitic mica. The rock has a 
distinct schistosity produced by the biotite. The dike, striking at N45W, could 
not be traced father inshore but lies approximately on strike with the other dike, 
about 14 mile to the southeast. The second dike, which also dips vertically, strikes 
at N65W, is about 2 feet wide, and crosscuts tuff-breccias intruded by granitic 
rocks. It possesses a strong foliation parallel to the dike margins and also a weak 
lineation that appears to be defined by dark green pyroxene needles. Other 
minerals seen in hand specimen include biotite, white mica, and a little garnet. 
The rock is considerably denser than that in the first dike, and appears to be a 
different rock type.

A narrow mafic dike, no more than one foot across, crosscuts monzonite of the 
Weller Lake Complex on the western shore of Weller Lake. No other mafic dikes 
were seen within the map-area.

CENOZOIC

QUATERNARY 

Pleistocene and Recent

Pleistocene glaciation was responsible for the two predominant types of 
topography within the map-area (Figure 3, Chart A, back pocket). In the first type, 
bedrock is extensively exposed, and moraine material is limited to hollows between 
extensive bedrock outcrop. More than two-thirds of the map-area is comprised of 
this type. Bedrock displays the effects of ice-action; glacial striae, chattermarks, and 
particularly on the many small islands in the lakes of the area, smoothing and 
rounding of rocky protuberances.

In the second type, deposition of ground moraine was extensive, so that bed 
rock is either not exposed or consists of isolated, small outcrops. The main areas 
of moraine are west of Winkle Lake, around Weller Lake, between Tupman and 
Big Sawbill Lakes, and south of the western part of Otukamamoan Lake. Around 
Weller Lake small outcrops are numerous, indicating a thin veneer of ground 
moraine. Moraine consists of sand, gravel, and boulder plains; no attempt was 
made to distinguish between these in the field, though it was noticed that areas 
underlain by boulders were common, particularly south of Otukamamoan Lake. 
Sand and minor gravel underlies much of the country southward from Tupman 
and Big Sawbill Lakes, toward McTaggart Lake.

Glacial striations within the map-area were first measured by Lawson (1888). 
Striations measured during the present survey and by Zoltai (1965) and generalized 
in Figure 3 indicate that for most of the map-area the movement of ice was 
approximately S35W; there is an indication that the movement was more westerly 
(about S50W) in the eastern and southeastern parts of the map-area. Zoltai (1961) 
attributes striae with this general trend to the second and fourth of four ice 
movements into the Rainy River District, the ice coming from the Patrician centre 
(Tyrell 1913). Striae indicating ice advance from the Keewatin centre, as found by
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Burwash (1934) in the Kakagi Lake area, and by Johnston (1915) in the area west 
of Fort Frances, were not found in the map-area.

Patrician ice deposited ground moraine in the present map-area. The northern 
limit of varved clay deposited in glacial Lake Agassiz as interpreted by Zoltai 
(1965) is included in Figure 3. No varved clay was found during the present survey 
north of this line; however, massive grey clay was found underlying sand beaches 
on Otukamamoan Lake.

No esker or kame deposits of sand or gravel were found within the area. Zoltai 
(1961, p. 70) noted that, in the Kenora-Rainy River region, eskers are limited to 
an area about 60 miles northeast of the present map-area, and that 'there appears 
to be a connection between the lack of eskers and [presence of] glacial lakes'.

Areas of extensive swamp and little or no bedrock outcrop are confined to 
country underlain by moraine deposits, particularly between Big Sawbill and 
Little Sawbill Lakes, and in areas south of Otukamamoan Lake. Recent geological 
features include peat deposits along the shores of lakes (e.g. the northern end of 
Weller Lake), deltaic fans at the mouths of streams (e.g. at the northern end of 
Cuttle Lake), and lake beaches, spits, and bars (on Otukamamoan Lake and 
Porter Inlet in particular).

STRUCTURAL GEOLOGY

Structural features discussed in the present section and the interpretation of 
these data are presented in Figure 4 (chart A, back pocket).

FOLDING 

MAJOR FOLDS

The major fold structure in the western half of the map-area is the Tupman 
Lake Antiform, a northerly plunging structure the axial plane trace of which 
passes between Pickwick and Winkle Lakes. The limbs of the fold, defined by 
volcanic and sedimentary rocks, dip steeply on the western side of the fold axial 
plane, and between 30 and 70 degrees on the eastern side. The fold axis plunges 
at about 40 degrees towards N10E.

North of Tompkins Lake, on the western limb of the Tupman Lake Anti 
form, the strike of foliation and trend of lineation indicates a synformal structure 
plunging at about 50 degrees toward the north-northeast.

Rather complex major fold structures underlie the country in and around 
Otukamamoan Lake. Volcanic and sedimentary rocks have been intensely 
deformed between three plutonic bodies, the Ryckman Lake Stock, the Spawn 
Inlet Pluton, and the Crackshot Lake Pluton. In addition, the centre of the 
metavolcanic-metasedimentary belt has been intruded by felsic to intermediate 
magmas, producing a migmatite core centred on Big Island. Felsic to intermediate 
volcanic rocks and sedimentary rocks occur only on the western side of the 
metavolcanic-metasedimentary belt, that is, west of the Big Island migmatite core, 
and possibly form a syncline.
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South of a line drawn from the southern ends of Tupman, Big Sawbill, and 
Otukamamoan Lakes, folding is defined by migmatitic derivatives of the volcanic 
and sedimentary rocks to the north. In spite of injection of vast amounts of felsic 
magma and the resulting disruption of more melanocratic, mostly amphibolide 
bands, a number of major fold structures can be defined. The elongate Indian 
Bay Dome, the long axis of which is oriented approximately east-west, and which 
has been breached at the eastern end, lies immediately south of the Spawn Inlet 
Pluton. A complementary east-northeast-plunging structure, the Deer Island Syn 
form, lies south of the dome, its axial plane trace passing just north of Deer 
Island and thence under the large island south of Crooked Narrows on the 
Turtle River. The plunge of this fold is about 45 degrees.

Complex folding of rocks underlying the country in and around Little Sawbill 
Lake and Porter Inlet may be resolved into an east-plunging antiformal structure, 
the Little Sawbill Lake Antiform, the axial plane trace of which would pass 
southeast from Little Sawbill Lake toward Porter Inlet, and, south of Little 
Sawbill Lake, a peculiar lozenge-shaped area underlain by amphibolites and 
migmatic amphibolites.

The major fold structure in the southwest, the Otter Bay Antiform, underly 
ing Obikoba Lake and Otter Bay, is similar in form to the Little Sawbill Lake 
Antiform. Although poorly defined, it appears to plunge east-southeast, and to be 
slightly overturned to the south.

FACING CRITERIA

Primary volcanic and sedimentary structures suitable for the determination 
of facing of strata within the volcanic-sedimentary sequence are scarce in the 
map-area, due to both intense deformation and to the relatively high grade of 
metamorphism. It has thus been found impossible to determine the facings of 
stratigraphic sequences and hence the major fold structures have been termed 
antiforms and synforms rather than anticlines and synclines.

Pillow lava remnants were occasionally seen in mafic to intermediate volcanic 
rocks north of Tupman and Big Sawbill Lakes, and central Otukamamoan Lake. 
Only in the extreme north of the map-area can they be used to determine the 
facing of strata with any certainty; although pillows were recognized within the 
sequence of interbedded sedimentary, mafic volcanic, and felsic volcanic rocks of 
Middle Bay of Otukamamoan Lake, they are so deformed by flattening parallel 
to elongation in the plane of the foliation, that embayments one within the other 
have been completely obliterated (Photo 2). On Pickwick Lake, pillow lavas face 
westward; the deformation here is slight and top determinations were made at 
two localities along the lakeshore. However, these determinations cannot be used 
to suggest that the Tupman Lake Antiform is an anticline, as their relationshp 
to the limbs of the synform north of Tupman Lake is not clear. On Winkle Lake 
the pillow lavas, many of which are porphyritic, occur interbanded with more 
massive flows containing relict feldspar phenocrysts. At least two outcrops on the 
lakeshore provide good top determinations, and as at Pickwick Lake, the tops 
face westward.

In the southwest of the map-area on the southern shore of Otter Bay, quartz- 
feldspar-biotite schist of sedimentary origin contains crude graded bedding. Grain
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size, along with alternating sequences of quartz-feldspar-rich layers and biotite- 
rich layers, the former passing gradationally over a few centimeters into the latter, 
indicate the strata to be facing southwest. Primary tectonic foliation is parallel to 
bedding, and since this planar structure dips to the northeast at about 60 degrees, 
the bedding is overturned, indicating that the Otter Bay structure may be an 
anticline. Nowhere else in the map-area has quartz-feldspar-biotite schist been 
found to contain facing criteria.

FOLIATION AND GNEISSOSITY

Superimposed tectonic planar structures are ubiquitous within the metavol- 
canic-metasedimentary sequence. These structures have been designated as folia 
tion on Map 2266 (back pocket). Within the felsic plutonic rocks planar structures 
may be either superimposed tectonic or primary flow in nature; considerable 
difficulty was found in determining the precise nature of some of these planar 
structures. On the accompanying geological map the gneissosity symbol has been 
used where a coarse banding is present; such banding varies from lit-par-lit mig- 
matitic banding, where granitic material has been injected between pre-existing 
metavolcanic-metasedimentary bands, to rocks characterized by alternating narrow 
bands rich in feldspar, mafic minerals, and quartz. The latter rock type has been 
designated granitic gneiss. The foliation symbol has been used in areas underlain 
by felsic plutonic rocks where planar structures are more vague and ill-defined. 
Only the orientation of the feldspar phenocrysts defines the foliation in some 
places and thus the dip of the foliation was impossible to obtain, though the 
trend was quite distinct (e.g. core of the Ryckman Lake Stock, and core of the 
Tupman Lake Antiform). The Spawn Inlet Pluton is weakly foliated at the 
centre, but is more banded towards the margin, and passes into a zone of mig- 
matites in contact with amphibolites of the metavolcanic sequence.

Foliation in the more mafic metavolcanics and in those amphibolites derived 
from massive flows is defined by alternating hornblende-rich and plagioclase- 
quartz-rich bands less than l mm in width. Since platy minerals are scarce or 
absent, no true schistosity is present; the more felsic metavolcanics, in which 
biotite aligned in the plane of foliation is more prevalent, also do not contain a 
true schistosity because equigranular quartz and feldspar are more abundant 
than biotite.

Foliation wraps around all fold noses in the metavolcanic-metasedimentary 
rocks, i.e. it is not axial-planar to the folds produced during the latest deforma 
tion, which suggests multiple deformation, or at least continuing deformation 
over an extended period of time, during which refolding took place. Also, gneis 
sosity and foliation in the migmatite envelopes parallel that in the metavolcanics 
and metasediments.

LINEATION

All superimposed linear tectonic structures have been indicated by the same 
symbol on Map 2266 (back pocket). Thus a distinction is not made between 
lineation sets of differing ages and therefore tectonic significance, or between 
lineations defined by mineral orientation, coarse rodding and mullion structures,
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stretched primary structures, kinking of planar structures, and intersections of 
sets of superimposed planar structures.

Lineation in mafic metavolcanics is defined for the most part by elongation of 
hornblende prisms in the plane of the foliation. In tuff-breccia stretching of 
volcanic fragments defines lineation on the gross scale, but mineral lineation 
parallels these stretched primary structures. Pillow lavas also have been stretched 
with the hornblende prisms oriented parallel to the direction of stretching in the 
pillow structures.

Linear tectonic structures are less common in the felsic plutonic rocks, and 
where they are absent a metamorphic origin for such rocks is doubtful. Rodding 
and mullion structures are seen in the gneissic granites and migmatites of the 
Crackshot Lake Pluton. These parallel the plunges of multiple folds. In many 
locations, particularly toward the centre of the folded structure, quartzose and 
fedspathic rods and mullions are the dominant tectonic structure, with gneissosity 
or foliation generally being absent. Elsewhere in the map-area lineation of this 
type is seen in a few places in the migmatite terrains, and mineral lineation in 
the more mafic bands tends to parallel this rodding. Also, lineation plunge 
appears to parallel that of the minor fold axes. This relationship was particularly 
noted in the south of the map-area on Porter Inlet and Redgut Bay. Minor folds 
are here interpreted as being associated with movement along the east-west- 
trending Quetico Fault zone, just south of the present map-area (Harris 1969a,b; 
1970a,b,c).

Kinking of superimposed tectonic planar structures was observed only at one 
locality in the map-area. In the narrows connecting Crowrock Bay with Middle 
Bay of Otukamamoan Lake are a number of small islands, including those under 
lain by rocks mentioned in the section on 'Possible Early Mafic Intrusive Rocks'. 
A small island at the mouth of the bay extending south-eastward from the 
narrows is underlain by intensely linearly deformed and crenulated tuff-breccia 
(Photo 12). Similar rocks occur on the mainland just west of the island. This late 
tectonic kinking may accompany faulting along a northeast direction beneath the 
waters of the narrows extending toward Big Island on the east.

On the southwestern shore of Otter Bay, in the southwestern part of the map- 
area, metasedimentary quartz-feldspar-biotite schist contains a dominant bedding- 
plane foliation, as discussed previously in the section on 'Facing Criteria'. At the 
same locality a weakly developed secondary cleavage crosscuts the primary folia 
tion to produce an intersection lineation that plunges about 60 degrees to the 
north-northeast.

FAULTING
Numerous lineaments may be picked out on air photographs which can be 

ascribed to faulting and fracturing. Due to insufficient stratigraphic and structural 
control definite fault movements can be assigned to only a few of these linea 
ments. The more prominent of the lineaments, along which fault movements 
may or may not have occurred, are indicated on Map 2266 (back pocket). Most 
of these assumed faults trend north-northeast, cutting the regional strike almost 
at right angles, but none have been observed in outcrop. Prominent lineaments 
occur along the fault traces; some lineaments continue farther than the fault 
indicated on the map.
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Photo 12 — Crenulated tuff-breccia. Island at the narrows between Crowrock and Middle Bays, Otukamamoan 
Lake.

Three faults crosscut and displace the amphibolitic metavolcanic belt north 
east of Little Sawbill Lake. The horizontal component of movement on these 
faults appears to be greater on the northern side of the belt; close to Little Saw 
bill Lake, formation boundaries can be traced across the fault plane with little 
displacement, whereas on the northern side of the metavolcanic belt displace 
ment can be up to a few hundred feet.

Two prominent faults, the Parry Strait Fault and the Spawn Inlet Fault, can 
both be traced over a distance of at least 9 miles. At least four other shorter 
faults, parallel or subparallel to the two longer faults, crosscut and displace the 
migmatite bands denning the elongate Indian Bay Dome and the Deer Island 
Synform. Between the Parry Strait Fault and the fault lying sub-parallel to it, 
14 mile to the west, three faults fan out, cutting obliquely across to join up with 
the two more dominant faults. A branch of the Spawn Inlet Fault diverges in a 
westerly direction south of Spawn Inlet and terminates near Deer Island. The 
horizontal component of displacement on these faults is of the order of a few 
hundred feet, though it may be up to a quarter of a mile on the Spawn Inlet 
Fault in the vicinity of Spawn Inlet. Both the Spawn Inlet Fault and the Parry 
Strait Fault continue south of the map-area, across the Quetico Fault, with the 
former lying beneath Farrington Creek, and the latter beneath Christy Creek. 
The continuation of the Parry Strait Fault is marked as a lineament on Ontario 
Division of Mines Map P.587 and also an 8 mile-long lineament, colinear to but 
not joined to the Spawn Inlet Fault, is shown on the same preliminary map 
(Harris 1970b).
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In the extreme south of the map-area, where Porter Inlet enters Redgut Bay, 
a northeast-trending fault brings amphibolite on the northwestern side against 
diorite of the Rocky Islet Bay Complex. The fault zone is marked by intense 
shearing and folding and the presence of massive actinolite schist.

Cataclastic effects of movement on the Quetico Fault are seen in the map- 
area. In the extreme south, the country rock has been mylonitized; the mylonitic 
foliation fans out from the fault zone to follow and pass into the regional 
foliation trend.

Numerous lineaments in the Spawn Inlet Pluton may be traced on air photo 
graphs; only a few of the more important of these have been shown on Map 2266 
(back pocket).

REGIONAL SYNTHESIS

Following extrusion and eruption of volcanic rocks, in part under subaqueous 
conditions, and deposition of immature sediments on an unknown basement, all 
these rocks were intruded by felsic to intermediate plutonic magmas, during at 
least two major periods of emplacement. Rocks of the Weller Lake and Rocky 
Islet Bay Complexes constitute the first phase which was followed by a more 
felsic granitizing epoch during which migmatization and formation of gneissic 
granitic rocks occurred. Deformation of the volcanic-sedimentary pile must have 
commenced during the first phase of intrusion; however, major deformation 
probably occurred during the later granitizing phase. Foliation and lineation 
data suggest that metamorphism within the volcanic-sedimentary pile was pro 
gressing during this latter phase, and reached a climax under predominantly 
lower amphibolite facies conditions early in the igneous cycle. Lineation on the 
eastern limb of the Tupman Lake Antiform diverges toward the east, that is, 
away from the northerly plunge direction of the fold axis; assuming the lineation 
to have developed during a single deformation phase, this suggests that folding to 
produce the antiform and thus divergence in lineation trend occurred during the 
later stages of the cycle, after the major metamorphism and the tectonic fabric 
had developed.

Stereographic projection of lineation and foliation data from the Crackshot 
Lake Pluton and adjacent area result in superposition of the lineation maximum 
and the pole to the girdle defined by poles to foliation (Figure 5). This suggests 
that intrusion of granitic magma, production of the fold structure, and develop 
ment of foliation and lineation, were concomitant in the northeastern sector of 
the map-area.

The complex fold structure outcropping around Little Sawbill Lake and 
Porter Inlet is due to post-metamorphic deformation as is the Tupman Lake 
Antiform. Lineations on the eastern flank of the Tupman Lake Antiform 
(northern flank of the Little Sawbill Lake Antiform) plunge to the northeast but 
as they are traced around the easterly-plunging Little Sawbill Lake Antiform 
their trend changes continuously so that the lineation plunges to the southwest 
at the exit of Porter Inlet into Redgut Bay. Such a pronounced fanning of linea 
tion can best be explained by refolding of the pre-existing lineations about the 
antiform axis.
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FigureS — Contour diagram of 197 poles to foliation (girdle) and 53 lineation*, Crackshot Lake Pluton and 
vicinity. Stereographic projection, lower hemisphere. Contours at 2, 5, and 8 percent.
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The peculiar lozenge-shaped fold structure south of the Little Sawbill Lake 
Antiform, and the rather poorly defined Otter Bay Antiform, were probably both 
produced during late tectonic dextral strike-slip movement on the Quetico Fault.

The complex structures underlying the country in and around Otukamamoan 
Lake are not easily explained. In particular, the lineation plunge depression 
along an approximately north-south line at the centre of the lake requires 
explanation. Much of Big Island is underlain by granitic gneiss and migmatite 
that is composed of the same granitic gneiss and seemingly randomly-oriented, 
elongate amphibolite inclusions. The breaching of the synformal keel of the 
structural low centred on Otukamamoan Lake was probably due to intrusion by 
granitic magmas forcefully injected from below. This may at least in part help to 
explain the lineation plunge depression. During intrusion of granitic magma of 
the Crackshot Lake Pluton, the Spawn Inlet Pluton, and possibly of the Porter 
Inlet-Cherry Lake quartz monzonites, the central granitic core of Big Island was 
emplaced. Metamorphism under amphibolite facies conditions and accompanying 
production of the tectonic fabric ensued. On Ell Island a series of antiforms and 
synforms with amphibolite limbs and granitic cores all have subhorizontal axes; 
the island lies at the heart of the plunge depression, and the series of antiforms and 
synforms must have formed in the zone of lateral compression between the Crack 
shot Lake Pluton and the Big Island granitic core.

Quartz monzonites of the Ryckman Lake Stock were probably emplaced late 
in the tectonic-plu tonic cycle, for reasons stated in the section on the 'Ryckman 
Lake Stock'. The westward-facing pillows on Winkle Lake suggest the presence 
of at least one syncline between the middle of this lake and the Tupman Lake 
Antiform. If the Tupman Lake Antiform is an anticline, then it is likely that a 
syncline does occur, perhaps under the southwestern arm of Winkle Lake. If this 
is valid, then it follows that the Ryckman Lake Stock was emplaced in the 
common limb of the Tupman Lake Antiform-Winkle Lake syncline couple. An 
alternative explanation is that the structure is much more complex than a simple 
anticline-syncline couple, and that the stock intruded and perhaps was responsible 
for the development of an antiformal structure.

Faulting along steeply dipping to vertical fractures trending north-northeast 
occurred after all folding, and probably after major movement on the Quetico 
Fault zone to the south, since lineaments can be traced across the zone without 
offset, and as has been shown earlier, movement on the Quetico Fault was, at least 
in part, associated with folding.

DISCUSSION OF AEROMAGNETIC DATA

Comparison of Map 2266 (back pocket) with aeromagnetic maps of the area 
(ODM-GSC 1961a,b; 1962a,b) shows a good correlation between rock type and 
magnetic intensity. This is summarized in Figure 6, (Chart A, back pocket).

Magnetic intensity is generally higher over the metavolcanics and metasedi- 
ments than over adjacent felsic and intermediate plutonic rocks; although not 
shown in Figure 6, isomagnetic lines are spaced more closely over the former rock 
types, though this relationship breaks down east of Otukamamoan Lake. Areas 
underlain by migmatite and granitic gneiss generally show magnetic intensity
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similar to that of the plutonic rocks, though in the vicinity of Porter Inlet and 
Redgut Bay the magnetic field is higher and isolated highs are comparable with 
those over the metavolcanics and metasediments.

The higher magnetic intensity over metavolcanics is in general attributable to 
ubiquitous finely disseminated pyrrhotite, within the more mafic members. Peaks 
within these areas of relatively high magnetic intensity are due to higher concen 
trations of pyrrhotite (e.g. east of Grimshaw Lake), magnetite iron formation 
within metasedimentary units (e.g. east of Big Sawbill Lake), and, at the eastern 
end of Crowrock Bay, magnetite in thick mafic flows or dike rocks. In the vicinity 
of Otter Bay, magnetite iron formation in metasediments gives rise to very closely 
spaced isomagnetic lines and peaks of the order of 62,500 gammas.

Of note is the fact that although felsic to intermediate metavolcanics and 
metasediments of the Tupman Lake Antiform, in which pyrrhotite and magnetite 
iron formation have been found, are intensely magnetic, those at Otukamamoan 
Lake are weakly magnetic, and no marked highs occur over the known metallic 
occurrences.

In the southeastern part of the map-area a number of minor magnetic highs 
occur, two of which can be related to pyrrhotite occurrences, one to a minor iron 
formation, and one possibly to the pyrite-rich garnet-pyroxene-quartz body north 
of Deer Island. Mineralization has, as yet, not been directly related to the other 
highs, though molybdenite mineralization north of Little Sawbill Lake is in 
proximity to a magnetic high.

Within the Weller Lake Complex, east of Pickwick Lake, a magnetic high 
occurs in an area of predominantly biotitic granodiorites. Just east of Pickwick 
Lake another magnetic high occurs within the metavolcanics. No mineralization 
was found in relation to either of these highs, or to two other highs at Winkle 
and Doman Lakes.

Faulting does not in general have a magnetic expression; the occurrence of 
three highs close to and a little west of the Spawn Inlet Fault is however of note.

ECONOMIC GEOLOGY

Staking has been sporadic throughout the area and has been concentrated 
around Otter Bay, Obikoba Lake, and Macdonald Inlet. In general there is little 
written record of exploration or development in other parts of the map-area, and 
claims have been allowed to lapse.

In 1954 Elmer Corrigan, a prospector from Emo, discovered radioactivity 
associated with uranium at two localities on Otter Bay. This precipitated a minor 
staking rush in the southwestern corner of the map-area. Exploration and 
development was carried out by two companies, Rainy Lake Mining Limited and 
Bunker Hill Extension Mines Limited.

During the summer of 1970, Phelps Dodge Corporation of Canada Limited 
carried out geophysical surveys on a number of claim groups in the vicinity of 
Porter Inlet and Otukamamoan, Big Sawbill, Little Sawbill, and Grimshaw Lakes.

Rusty pyrite gossans occur on the small islands in the narrows immediately 
north of Deer Island in Redgut Bay. The geology of this island is discussed in the 
section on 'Possible Early Mafic Intrusive Rocks'. Chip samples taken by the 
author along a 15-foot channel contain chromium, copper, titanium, and vana-
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dium, all in trace to low amounts, low amounts of manganese, and 12.5 percent 
iron (these and other qualitative spectrographic analyses by the Mineral Research 
Branch, Ontario Division of Mines). Modal and chemical analyses of a sample of 
the country rock are given in Table 2.

A number of small pyrite and pyrrhotite gossans present in hornblende schist 
on the southern bank of Turtle River at Crooked Narrows (entrance to Redgut 
Bay) contain in addition to iron, trace amounts of chromium, copper, and vana 
dium, and slightly higher amounts of manganese and titanium.

A sulphide (pyritiferous) iron formation interbanded with metavolcanics and 
metasediments can be traced along strike for some 200 feet on the northwestern 
shore of South Bay of Otukamamoan Lake, and contains in addition to iron, trace 
amounts of chromium, copper, manganese, and titanium. Throughout the map- 
area, pyrrhotite and pyrite occur in both felsic and mafic metavolcanics, and both 
are usually disseminated. However, small areas of magnetic attraction around the 
Tupman Lake Antiform appear to be related to concentrations of pyrrhotite and 
pyrite, mostly within felsic metavolcanics.

Magnetite occurs in the massive mafic intrusive or basaltic flow on the small 
group of islands at the eastern end of Crowrock Bay of Otukamamoan Lake. 
Banded quartz-magnetite iron formation on the small peninsula jutting from the 
shore of Otukamamoan Lake immediately south of Big Island has been intruded 
by numerous granitic and pegmatitic dikes. Magnetite iron formation, inter 
banded with quartz-biotite schist, on the flanks of the Tupman Lake Antiform is 
quite lean, and is in part responsible for anomalies delineating the fold structure 
on airborne magnetic survey maps (Figure 6). A very pronounced magnetic high 
coincides with the richer iron formation south of Otter Bay.

Three-quarters of a mile northeast of Little Sawbill Lake and one-quarter 
mile north of Indian Reserve 26B trace amounts of molybdenite occur within 
metavolcanics associated with graphitic schists.

DESCRIPTION OF PROPERTIES

Information on properties within the Otukamamoan Lake area was extracted 
from File 63-603 (Bunker Hill Extension Mines Limited) and File 63A-333 (Rainy 
Lake Mining Limited), Ontario Division of Mines, Toronto, and from assessment 
work files at the Resident Geologist's office, Kenora.

BUNKER HILL EXTENSION MINES LIMITED [1955] (1)

In 1955 geological and scintillometer surveys of a group of 18 contiguous 
claims to the east of those of Rainy Lake Mining Limited were carried out by 
Pioneer Consultants Limited of Haileybury, under the direction of T. M. Cran- 
dell, for Bunker Hill Extension Mines Limited.

No radioactive anomalies of any significance were discovered and the claims 
were allowed to lapse.
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RAINY LAKE MINING LIMITED [1957] (2)

Rainy Lake Mining Limited held a group of contiguous claims between Otter 
Bay of Mainville Lake and Macdonald Inlet of Rainy Lake after the uranium 
staking rush of 1954. These claims included one of the original discovery show 
ings of Elmer Corrigan, in a pegmatite dike on the southern shore of the bay, and 
were extended south to include a molybdenite showing.

Both of the discovery showings were examined for the Ontario Department of 
Mines by H. D. Carlson in 1955, who selected two samples, one from each show 
ing, for analysis. The selected samples were chosen for their high radioactivity. 
The sample from the showing on the southern shore was found on analysis to 
contain 0.02 percent U3O8, and that from the showing on the northern shore, 
also from a pegmatite dike, contained 0.01 percent U3O8 (analyses by Mineral 
Research Branch, Ontario Division of Mines).

Exploration on the property was directed during 1955 and 1957 by H. D. 
McLeod of Fort Frances. A grab sample taken from the southern discovery show 
ing was reported by McLeod to contain 0.45 percent U3O8 . During 1957 geo 
logical mapping was carried out, 5 holes between 60 and 100 feet in length were 
drilled at the uranium showing, and 7 holes all about 109 feet in length were 
drilled at the molybdenite showing. Radioactivity readings up to three and a 
half times background over short lengths were recorded at the former showing. 
Only minor chalcopyrite was found in one of the holes at the latter showing, and 
no molybdenite.

The claims were allowed to lapse following this exploration.

CONSIDERATIONS FOR FUTURE EXPLORATIONS

Pyrite and pyrrhotite are associated with metavolcanic rocks in general, and in 
particular with the more mafic varieties, though mineralization is usually dissemi 
nated. However, these minerals are concentrated at a few localities, notably in the 
southeast of the map-area around Redgut Bay, though no significant amounts of 
other sulphide minerals have been reported in association. Investigation of areas 
underlain by aeromagnetic highs within the more mafic metavolcanics may reveal 
copper or nickel mineralization in association with such concentrations of pyrite 
and pyrrhotite.

Magnetite iron formation is in general lean, though sufficiently extensive to 
have an aeromagnetic expression. At a number of localities where magnetic attrac 
tion of the compass needle was noted, no associated magnetic minerals were 
found, usually because of overburden. These anomalies may be underlain by 
magnetite iron formation which could be richer than that found to date.

Magnetite has been found in mafic flow or dike rocks at one locality on Crow 
rock Bay with which a magnetic high is associated. Other such occurrences may 
be indicated by magnetic highs within the metavolcanic sequence.
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Uranium mineralization is associated with pegmatite dikes at Otter Bay. 
Many pegmatites similar to those carrying uranium occur extensively along the 
shores of Mainville Lake, Obikoba Lake, and Cuttle Lake, so that the south 
western part of the map-area could contain further uranium showings. Following 
the discovery of uranium at Otter Bay in 1954, prospecting for uranium in these 
dikes was carried out with little success.

Molybdenite has been found in minor amounts near Little Sawbill Lake and 
south of Otter Bay. At both locations it appears to be contained within metasedi- 
ments injected by, or close to, granitic intrusive rocks. Such geological situations 
are scarce within the map-area, but where present could be profitably investigated.
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Otukamamoan Lake Area Report
Chart A
Figures 3, 4 and 6

Bedrock outcrop. 

Ground morraine. 

Swamp.

Glacial striae, generalised.

Northern limit of varved day, according to 
Zoltai (1965). -

Figure 3. Quaternary geology.

X x x x x x x x x x

x x
XXX

Felsic and intermediate plutonic rocks.

Weller Lake and Rocky Islet Bay Complexes.

Felsic to intermediate metavo/canics and 
metasediments.

Mafic to intermediate metai/o/canics. 

Facing of pi/low lava-

Overturned bedding, graded: top in direction 
of arrow.

Generalised strike and dip of foliation and 
gneissosity.

Generalised trend and plunge of lineation.

Approximate position of lineation plunge 
depression.

Fault.

Axial plane trace, antiform, synform, with 
plunge.

Overturned antiform, synform.

Figure 4. Structural interpretation.
ODM 12101
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MA

Metavo/canic-metasedimentary rocks.

Felsic to intermediate plutonic rocks, gneisses 
and migmatites.

Magnetic field above 60,600 gammas. 

GO, 500 gamma isomagnetic line. 

Magnetic peak in gammas, interpreted. 

Magnetic attraction.

IF iron formation.
mag Magnetite.
mo Molybdenite.
po Pyrrhotite.
py Pyrite.

Aeromagnetic data adapted from ODM-GSC maps 1151G, 
1152G, 1159G,and 1160G.

Figure 6. Relationship of aeromagnetic data to geology.
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SYMBOLS

Glacial striae.

Small bedrock outcrop. 

Area of bedrock outcrop.

Bedding, top indicated by arrow; (in 
clined, vertical, overturned).

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

Gneissosity, (horizontal, inclined 
vertical).

Foliation; (horizontal, inclined, vertical). 

Lineation with plunge. 

Geological boundary, observed.

Geological boundary, position inter 
preted.

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

Lineament.

Jointing; (horizontal, inclined, vertical).

Drag folds with plunge.

Antiform, synform, with plunge.

Drill hole.

Vein.

Magnetic attraction.

Swamp.

Motor road.

Other road.

Trail, portage, or winter road.

District boundary, approximate 
position only.

Indian Reserve boundary, 6ase or mer 
idian line, with mileposts, approximate 
position only.

Mining property; (unsurveyed). See list 
of properties.

LIST OF PROPERTIES

1. Bunker Hill Extension Mines Ltd. [1955}.
2. Rainy Lake Mining Ltd. [1957].

Date in square brackets [1955J indicates year of last 
major work on property. For further information, see 
report.

SOURCES OF INFORMATION

Geology by C. E. Blackburn and assistants, 1970. 
Geology is not tied to surveyed lines.

Aeromagnetic Map Nos. 11B1G, 1152G, 1159G, 
116QG, O.D.M.-G.S.C.

Preliminarymaps, P636Otukamamoan Lake Area (West 
Part) and P637 Otukamamoan Lake Area (East Part), 
scale 1 inch to Y2 mile, issued 1971.

Map 2115. Kenora-Fort Frances sheet O.D.M, 
Geological Compilation Series, 1967.

Basemap derived from maps of the Forest Resources 
Inventory, Ministry of Natural Resources, with addi 
tional information by C. E. Blackburn.

Cartography by C. C. Cashin and assistants, Ministry 
of Natural Resources, 197?.

Magnetic declination in the area was approximately 
in 1970.
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N.T.S. Reference 52 C/14, 52 C/15, 52 F/2,52 F/3

LEGEND

CENOZOIC3
QUATERNARY

PLEISTOCENE AND RECENT 

Sand, gravel, boulders, clay.

UNCONFORMITY

PRECAMBRIAN6 ^^^^^^ 
ARCHEAN

MAFIC INTRUSIVE ROCKS

7 Unsubdivided mafic dikes.

INTRUSIVE CONTACT

FELSIC TO INTERMEDIATE 
INTRUSIVE ROCKS

RYCKMAN LAKE STOCK
6 Unsubdivided.
6a Porphyritic granodiorite and quartz

monzonite. 
6b Monzonite, syenodiorite, and diorite.

CONTACT INDETERMINATE

FELSIC PLUTONIC AND DIKE ROCKS

5 Unsubdivided.
5a Massive quartz monzonite, grano 

diorite, trondhjemite, and granite, 
coarse- to medium-grained.

5b Foliated quartz monzonite, grano 
diorite, trondhjemite, and granite, 
coarse- to medium-grained.

5c Granitic gneiss.
5d Diorite, quartz diorite.
Se Porphyritic quartz monzonite, mas 

sive and foliated.
5f Pegmatite and aplite.

INTRUSIVE CONTACT

WELLER LAKE AND ROCKY ISLET 
BAY COMPLEXES
4 Unsubdivided.
4a Monzonite.
4b Syenodiorite, minor diorite.
4c Porphyritic monzonite.
4d My/onitized monzonite or porphyritic

 monzonite.
4e Quartz monzonite.
4f Biotitic granodiorite.

INTRUSIVE CONTACT

M ET AVO LG A NICSC
FELSIC TO INTERMEDIATE META- 

VOLCANICS
~^T~\ 3 Unsubdivided.

3a Tuff-breccia.
3b Tuff and lapilli-tuff.
3c Rhyolitic to dacitic flows and pyro 

clastic rocks.
3d Quartz-feldspar ^biotite, ^amphi 

bole schist, occasionally garneti- 
ferous.d

3e Magnetite iron formation.
3f Sulphide iron formation.
INTERCALATED IN PART

MAFIC TO INTERMEDIATE META- 
VOLCANICS
2 Unsubdivided.
2a Foliated amphibolite and basalt.
2b Migmatitic amphibolite.
2c Massive amphibolite, basalt, and 

hornblendite,9
2d Amphibolite and basalt with rem 

nant pillow structures.
2e Tuff-breccia and lapilli-tuff.
2f Amygdaloidal basalt. ,
2g Diorite.^
2h Garnet amphibolite.
2j Actinolite schist.
2k Graphitic schist.
2m Porphyritic basalt.
2n Garnet-pyroxene-quartz rock.f
INTERCALATED IN PART

M ETASEDI M ENTSC

1 Unsubdivided.
la Quartz-feldspar-biotite schist, occa 

sionally garnetiferous.
}b Migmatitic quartz-feldspar-biotite 

schist,9
1c Magnetite iron formation.
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 Breccia.

hem Hematite.
mag Magnetite.
mo Molybdenite.
q Quartz.
S Sulphide mineralization.
U Uranium.

'Unconsolidated deposits. Cenozoic depositsare repre 
sented by the lighter coloured and uncoloured 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.

cMafic to felsic metavolcanics and metasediments are 
interbanded in part: Numerical sequence does not 
imply age.

^Mostly derived from tuff-breccia, tuff, and lapilli-tuff, 
but probably in part from sedimentary rocks.

 May be in part intrusive.

''May be intrusive.

OMay be in part derived from tuffaceous rocks.
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