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Foreword

Prior 1o this report oniy reconnaissance level information was available on the
geology of the Funger Lake Area. The area fies northwest of Armstrong and was
presumed to be underlain by granitic rocks; however, much uncertainty existed
with respect to: (1) possible extension into the area of the Caribou Lake-Pikitigushi
River supracrustal rocks from the east; {(2) the presence and character of anor-
thositic and gabbroic rocks in the area; and (3) the presence of a major mylonitic
fault zone extending through the arsa from Pashkokogan Lake in the wesl As a
first step in assessing the mineral potential, it was necessary to map the area at a
detailed scale to determine the presence, extent, and character of rock units which
have potential base metal, iithium, chromite, and uranium mineralization associ-
ations. Sections of the waterways in the area are very picturesque with extensive
exposed granitic bedrock aiong the shores.

V.G. Milne
Director
Ornitario Geological Survey
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ABSTRACT

The Funger Lake Area covers approximately 386 km? in the District of Thunder Bay.
The centre of the map area is about 30 km northwest of the town of Armstrong.
The map area includes Early Precambrian (Archean) rocks of the volcanic-plutenic
Wabigoon Subprovince of the Superior Province and lesser Lale Precambrian
(Proterozoic) rocks of the Nipigon Plate of the Southern Province.

Metavolcanic and metasedimentary rocks of the Caribou Lake-Pikitigushi River
supracrustal belt bifurcate into two east-west trending limbs to the east of the map
area. Within the area, metavolcanic and metasedimentary rocks have been
metamorphosed to medium grade and primary features have largely been de-
stroyed. The metavolcanic sequence consists entirely of mafic rocks and Is now
represented by massive to schistose amphibolite and amphibolite = garnet +
clinopyroxene gneiss. Metasedimentary rocks intercalated with the mafic metavol-
;’:anics primarily consist of recrystallized chert, gruneritic chert, and grunerite
ronstone.

intrusive rocks account for approximately 80% of the exposed bedrock in the
map area. The oldest suile of infrusive rocks consists predominantly of biotite
tonalite which ranges in texture from foliated to gnelssic and is intrusive into the
amphibolite. The structural fabric of the tonalite suggests that it was emplaced as
several domes. An exiensive swarm of amphibolite, gabbro, and ancrthosite gab-
bro dikes, frending 020° to 050°, discordantly intrudes the tonalite in the northern
part of the area. The dikes represent the earliest phase of an episode of basaltic
magmatism which postdated the oldest granitoid plutonism. This basaltic mag-
matism culminated in the intrusion of gabbroic rocks of the Outlet Bay Pluton.
Hornblende gabbro constitutes the majority of the Outlet Bay Pluton but a range
from anorthosite to clinopyroxenite is locally present. in the southern part of the
map area, an alkaline intrusion, the Southern Caribou Lake Pluton, intrudes the
biotite tonalite. This pluton varies from albite syenite to hornblende pyroxenite. Late
granitoid rocks ranging in composition from grancdiorite 1o granite intrude all other
Early Precambrian (Archean) rocks. The largest body of this suite, the Smoothrock
Lake Pluton, consists of garnet-muscovite-biotite granite with associated numerous
sHlis and dikes of graniie pegmatite.

On the northern boundary of the area, cataclastic textures occur in a east-west
trending zone approximately 1.5 km wide. The cataclastic rocks are the eastern
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extension of the Pashkokogan Lake-Kenoji Lake Fault Zone which represents the
Wabigoon-English River Subprovince boundary in this area.

Late Precambrian (Keweenawan) diabase sills, sheets, and dikes of lhe
Nipigon Piate are common and are the youngest rocks in the map area.

Pleistocene deposits consist of thin ground moraine, esker deposits, and
glaciolacustrine sand.

Mineral exploration within the map area has been minimal. Concenirations of
pyrite and/or pyrrhotite without associated base metal sulphides occur within
supracrustal rocks on or near Lonebreast Bay and Caribou Bay on Smoothrock
Lake, and on Rove Lake. Selected grab samples indicate only traces of gold, silver,
zinc, copper, and nickel at these occurrences.

Geology of the Funger Lake Area, District of Thunder Bay, by R.H. Sutcliffe, Ontario
Geologicat Survey Report 247, 58p. Published 1986. i{SBN 0-7728-1267-X.




introduction

The Funger Lake Area covers a region bounded by Latitudes 50°23'00" to
50°37°30" North and Longitudes 89°07’30" to 88°20°'00" Wes! and comprises
approximately 386 km2 The centre of the map area is approximately 30 km
northwest of the town of Armstrong (Figure 1}. The map area is located at the
northern margin of the Wabigoon Subprovince of the Superior Province (Douglas
1973) and includes Early Precambrian (Archean) metavolcanic and metasedimen-
tary rocks of the Caribou Lake-Pikitigushi River greenstone belt, Early Precambrian
plutonic rocks of the Sowden-Wabikimi Lakes granitoid complex, and Middle to
Late Precambrian (Proterozoic) rocks of the Nipigon Piate,

The present map area is al the western extremity of the Caribou Lake
Supracrustal Belt which extends for approximately 150 km to the east, north of
Lake Nipigon to Marshall and O’Suilivan Lakes. The belt containg occurrences of
gold, silver, copper, lead, iron, zinc, nickel, tin, beryllium, and lithium (Pye et al
1965). All of these occurrences are to the east of the map area. There was no
recorded mineral exploration within the map area at the time of writing.

Acknowledgments

Capable assistance in the field was provided by P.A. Femberg, A. Bivi, GW.L
Kavanagh, and M. Morand. P.A. Fernberg, as senior geclogical assistant, was
responsible for approximately half of the mapping.

The author would like 1o thank D. Elliot of the Ontario Minisiry of Natural
Resources Base at Armstrong for logisiical aid during the field season and W.
Smith of Sportsman’s Qutfitting Services, Armstrong, for providing air support.

Thanks are extended to W.O. Mackasey, formerly Subsection Chief of the
Central Archean Subsection, Ontario Geological Survey, for his help and supervi-
sion during afl aspects of the survey.

Access

The southeastern part of the map area is accessible from Caribou Lake, which can
be reached via a 10 km gravel road from Armstrong. Lonebreast Bay and Caribou
Bay on Smoothrock Lake, which provide access to the northwestern part of the
map area, are accessible by float equipped aircraft. Rove Lake, Cowman Lake, and
several unnamed lakes in the southwestern part of the area are also accessible by
air. Float equipped aircrafi can be chartered in Armstrong.

A well developed system of portages connects Qutlet Bay on Caribou Lake and
Caribou Bay on Smoothrock Lake via the Caribou River.

Armstrong can be reached via a 280 km gravet road from Thunder Bay or via
the Canadian National Railway transcontinental line. The Ministry of Transportation
and Communications maintains a gravel airstrip approximately 10 km east of
Armstrong. but there is no regular air service to the town.

Field Methods

Field work was carried out from late May to early September 1979. Mapping was
done by pace-and-compass traverses over land and shoreline traverses along
navigable lakes and streams. Outcrops were located on aerial photographs and
land traverses were run from ouicrop to outcrep in a zig-zag pattern. The traverses
were designed to oplimize time spent running perpendicular to strike. In areas of
littlle exposure traverses were run using topographic features as controls. A spacing
of approximately 400 to 500 m was maintained between adjacent compass lines
where possible.

Areas of outcrop are commorly extensive, but the exposure is limited by heavy
moss growth and thin ground moraine. Actual rock exposure is therefore consider-
ably less than indicated by the areas of outcrop on the accompanying map (Map
24686, back pocket).
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All parts of the shown oulcrop area may not necessarily have been examined.
In some cases lithological contacts shown on the accompanying map may be
interpolated between observed lithological contacts.

Geological data were plotted in the field on acetate sheets attached to vertical
aerial photographs al a scale of 1:15 840. The data were transferred from the
acetate overlays o cronaflex base maps (1:15 840) of the Forest Resources
inventery, Ontario Ministry of Natural Resources. Base maps were supplied by the
Cartography Section, Surveys and Mapping Branch, Division of Lands, Ontario
Ministry of Natural Resources.

Two surveyed and cut lines are present within the area; the 7th base line and
an approximately north-south line through the centre of the map area. Geology is
not tied to these lines.

Previous Geological Work

Collins (1909) conducted the first systematic geological survey in the area as part
of a reconnaissance of the area adjacent 1o the transcontinental railway line north
of Lake Nipigon. More recently the map area was examined by Sage et al. (1974)
during Operation ignace-Armstrong. This reconnaissance survey resulted in the
delineation of the major lithological and structural features within the map area.
Gussow’s (1942) mapping of the Caribou Lake-Pikitigushi River area included the
eastern portion of the present map area.

Aeromagnetic maps covering the area were flown in 1859-60 and 1962
(ODM-GSC 1960, 1962). The map area lies within the Sioux Lookout-Armstrong
geological compilation map (Davies et al. 1966).

Physlography

The height of land separaling the natural Arctic and Atlantic watersheds passes
immediately 10 the sast of the area. Caribou Lake drains into Smoothrock Lake via
the Caribou River and then into the Ogoki River System.

Elevations range from approximately 425 m, at several locations in the south-
em half of the map area and northeasl of Rove Lake, 10 350 m, the elevation of
Smoothrock Lake. In general, the land slopes gently to the northwest, with the
highest elevation being a result of prominent diabase ridges. Local relief is
variable. The northwest quarter of the area is flat and swampy. In the remainder of
the area, diabase ridges and massive outcrops of the Outlel Bay Pluton result in
local relief to as much as 60 m. Small scarps and bluffs are present in the area
underiain by diabase.

Outcrop density within the region is variable. The density is lowest north of
Smoothrock Lake where the bedrock is covered by thick glaciolacustrine sands
and asker deposits. Outcrop density is also low around Caribou Lake due to cover
by thick ground moraine and esker deposits. Generally high outcrop density
characterizes much of the remainder of the area with the outcrop forming elevated
hills in a thin mantle of ground moraine and swamp deposits.

All streams within the map area drain into either Caribou Lake or Smoothrock
Lake. Drainage is generally poorly established with swamp and muskeg being
COmmon.



General Geology

TERMINGLOGY
For clarity, a brief discussion of some terms used in this report is given below.

Precambrian Time Scale

The Precambrian time scale used is that of Ayres et al (1970) for the Geological
Map of Ontario. Precambrian time is subdivided into Early (Archean), and Middle
and Late Precambrian (Proterozoic) eras. Time boundaries between the Early and
Middie Precambrian and Middle and Late Precambrian are placed at 2500 million
years and 1500 million years respectively. No radiometric ages are available for
rocks within the map area. The Early Precambrian rocks have been classified on
the basis of their similarity with rocks which have been dated in adjacent areas.
Diabase sheets and sills are intrusive into the Late Precambrian Sibley Group
metasediments (Ayres et al 1971) immediately to the south of the map area and
therefore diabase within the map area is classified as Late Precambrian.

Granitoid Classification

Granitoid rocks are classified according to the LU.G.S. Subcommission on the
systematics of igneous rocks (Streckeisen 1978). The piutonic rock nomenclature
used in this report is explained by Streckeisen (1976).

Cataclastic Rocks

Cataclastic rocks are regarded by Beil and Etheridge (1973) as being a result of
ductile deformational processes as opposed to brittle deformation. Accordingly, the
term mylonite is used as defined by Bell and Etheridge (1873): a foliated rock,
commonly lineated and containing megacrysts, which occurs in narrow planar
zones of intense deformation. It is commoenly finer grained than the surrounding
rocks, into which it grades.

Foliation, Schistosity, Gneissosity

in this report, foliation, schistosity, and gneissosity are used to cover all types of
megascopic penefrative planar fabrics. Several varieties of penetrative planar
fabrics can be distinguished based on features such as mineralogical layering,
preferred orientation of mineral grains, and primary igneous or secondary metamor-
phic nature. Gneissosity denotes a layering of metamorphic origin defined by
layers or rocks of contrasting mineralogical composition. Schistosity denotes a
structure of metamorphic origin due to well developed planar alignment of crystals
within the rock. Schistosity implies a fissility to the rock. Foliation includes all
penetrative planar features which are neither schistose nor gneissic. Foliation
includes planar fabrics which are both metamorphic and of primary igneous origin.
On the accompanying geological map, the symbol for banding is used to denote
primary igneous layering in the Qutiet Bay Pluton.

GEOLOGICAL SUMMARY
The Early Precambrian (Archean) rocks of the Funger Lake Area consist of;

(1) Mafic metavolcanic rocks and minor metasedimentary rocks of medium
metamorphic grade,

(2) An early felsic to intermediate plutonic suile composed predominantly of
biotite tonalite,

(3) A northeast trending swarm of amphibolite, gabbro and gabbroic anor-
thosite dikes,

(4) The gabbroic Qutiet Bay Pluton which intrudes the tonalite,

(5) The mildly alkaline Southern Caribou Lake Pluton consisting of albite
syenite to altered pyroxenite,

(6) Late porphyrobiastic granodiorite to granite of the Caribou Bay Pluton,
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TABLE 1. TABLE OF LITHOLOGIC UNITS FOR THE FUNGER LAKE AREA

PHANEROZOIC
CENOZOIC
QUATERNARY
PLEISTOCENE AND RECENT

Till, esker deposits, glaciolacustrine sand deposits; swamp, stream, lake
deposits.

Unconformity
PRECAMBRIAN
MIDDLE TQ LATE PRECAMBRIAN (PROTEROZCIC)
LATE PRECAMBRIAN
MAFIC INTRUSIVE ROCKS®
Diabase sheets and sills, diabase dikes, granophyre relaled to diabase.
intrusive Contact
EARLY PRECAMBRIAN {ARCHEAN;)
CATACLASTIC ROCKS®
Mylonite, augen gneiss, protomylonite, pseudotachylite.
Fauit Contact
LATE FELSIC PLUTONIC ROCKS®?
Biotite granite, biotite muscovite and muscovite biotile granite, biotite
granile pegmatite, muscovite granite pegmatite, garnet bearing granite
and pegmatite.
Intrusive Contact
LATE FELSIC TO INTERMEDIATE PLUTONIC ROCKS®
Granodiorite, porphyritic grancdiorite, granite, mafic granodiorite.
ntrusive Contact
ALKALINE FELSIC TO ULTRAMAFIC PLUTONIC ROCKS'

Albite syenite and oligoclasite, diorite and gabbro, melagabbro, hornblen-
dite and clinopyroxenite.

intrusive Contact
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TABLE 1. Continued

MAFIC TO ULTRAMAFIC PLUTONIC ROCKS®

Anorthosite, anorthositic gabbro, hormblende gabbro, clinopyroxene gab-
bro, hornblende-clinopyroxene melagabbro, clinopyroxenite, apatite-
clinopyroxene-magnetite dike rocks.

intrusive Contact
MAFIC DIKE ROCKS
Amphibolite, gabbro, anorthositic gabbro, lamprophyre”
intrusive Contact
EARLY FELSIC TO INTERMEDIATE PLUTONIC ROCKS'

Biotite tonalile, biotite granodiorite, biotite hemblende diorite and quartz
diorite, biotite-muscovite and muscovite-biotite granite.

Intrusive Contact
METAMORPHOSED ULTRAMAFIC ROCKS
Serpentinite, metapyroxenite,
Intrusive Contact
METAVOLCANICS AND METASEDIMENTS
CHEMICAL METASEDIMENTS
Chert, grunerite chert, grunerite ironstone.
CLASTIC METASEDIMENTS
Argillite.
MAFIC METAVOLCANICS

Pillowed amphibolite, porphyritic amphibolite, massive amphibolite, fo-
liated to schistose amphibolitei, amphibolite + garnet L clinopyroxene
gneiss, coarse grained amphibolite®.

NOTES

a. Subdivision of major rock units does not indicate age relations.

b. Pashkokogan Lake-Kenoji Lake Fault Zone and Outlet Bay Fault.

¢. Plutonic rock classification follows IUGS Subcommission on the Systematics of

igneous Rocks (Streckeisen 1876).

d. Late piutonic suite; Smoothrock Lake Pluton and associated rocks.

e. Caribou Bay Pluton and associated rocks.

f. Southern Caribou Lake Pluton.

g. Outlet Bay Pluton.

h. May be younger in age.

i. Eariy plutonic suite.

j. Schists and gneisses of probable volcanic origin.

:’i b:lay be gabbro and metagabbro in pant, especially south of the Outlet Bay
uton,
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(7) A late suite of massive granite and pegmatite of the Smoothrock Lake
Pluton.

Middle to Late Precambrian (Proterozoic) diabase dike sheets and sills are
numerous in the area.

The Caribou Lake-Fikitigushi River supracrustal bell bifurates into two east-
west trending limbs to the east of the map area. Within the area, the northern limb
is named the Rove Lake Belt and is 200 to 600 m wide over a strike length of
approximately 15 km. The belt is predominantly composed of mafic amphibolite
sheets and mafic amphibolite = gamet + clinopyroxene gneisses of probable vol-
canic origin. Silicate facies grunerite ironstone is also locally present.

The southern limb of the Caribou-Pikitigushi belt passes through Saturday
island of Caribou Lake, north to Glen Lake and west towards Hoppins Lake. The
limb is composed of massive to foliated mafic amphibolite. The southern part of
the limb has been extensively fragmented by the intrusion of biotite tonalite, while
in the north, adjacent to the southern side of the Outlet Bay Pluton, the amphibolite
is massive and often gabbroic in texture.

Mafic metaveolcanics metamorphosed 10 medium grade also occur centrally
within the OQutlet Bay Pluton. These metavolcanics locally contain relict pillow
structures and appear less deformed than other metavolcanics within the area.
Along the southern contact of the metavolcanics adjacent to the Qutlet Bay Piuton
is another zone of grunerite ironstone.

The early suite of granitoid rocks consists predominantly of biotite tonalite and
minor grancdiorite to granite. The tonalile displays a wide spectrum of textural
variation and several ages of intrusive phases were ohserved. Recrystallized,
foliated tonalite, often with quartz aggregates, predominates but textural variants
range from gneissic to massive. Minor hornblende diorite to tonalite is present in
the vicinity of mafic supracrustal remnants.

An extensive swarm of fine to medium grained massive amphibolite dikes and
medium grained hornblende gabbro dikes trending 020° to 050° discordantly
invades the early plutonic suite north of the Cutlet Bay Pluton. Dikes of anorthositic
gabbro having ptagioclase phenocrysts up to 10 cm in diameter occur on Qutlet
Bay, Caribou Lake and northeast of Cowman Lake.

The gabbroic Outlet Bay Pluton occupies an area 8 km by 12 km and
dominates the central portion of the map area. The pluton intrudes biotite tonalite
and mafic metavolcanics, and is predominantly composed of medium grained
hornblende gabbro with minor biotite and local relict clinopyroxene. On the south-
ern contact of the pluton igneous tayering, with rhythmic gradation from anorthosile
to hornblende gabbro, is locally present. Minor sporadically distributed enclaves of
altered clinopyroxenite and common fine grained amphibolite enclaves are present
in the pluton.

On the southern margin of the map area a 6 km by 3.5 km alkaline pluton, the
Southern Caribou Lake Pluton, intrudes the biotite tonalite. The pluton varies from
albite syenite to altered pyroxenite. Albite syenite to oligociasite predominates with
the more mafic phases occurring primarily around the margin of the intrusion.

A small isolated lens of ultramafic rock occurs within the tonalite on Caribou
Bay of Smoothrock Lake. The body, which is possibly an inclusion in the tonalite,
varies from serpentinized dunite to metapyroxenite.

Granitoid rocks of the Caribou Bay Pluton range in composition from mafic
granodiorite to granite. They intrude the Outlet Bay Pluton and mafic metavolcanics
in the vicinity of the southern part of Caribou Bay of Smoothrock Lake. Granodiorite
with microcline porphyroblasts to 2 cm is the characteristic rock type.

Medium grained massive garnet-muscovite-biotite granite of the Smoothrock
Lake Piuton has intruded the biotite tonalite, hornblende gabbro, and amphibolite
dikes in the northwestern part of the area. Numerous sills and dikes of garnet-
biotite-muscovite bearing granite pegmatite invade all other Early Precambrian
{Archean) rocks in the northern and westérn parts of the map area.
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On the northern boundary of the area, cataclasis has occurred in an east-
southeast trending zone approximately 1.5 km wide. These cataclastic rocks are
the eastern extension of the Pashkokogan Lake-Kenogji Lake Fault Zone. Cataclasis
has resulted in the development of augen gneiss, mylonite, minor pseudotachylite
and strong foliation in the granitoids.

Late Precambrian (Keweenawan) diabase sills and sheets of the Nipigon Plate
occur in the southwestern, southeastern and northern parts of the area. The
southeastern diabase sill is underlain by grey weathering sandstone of the Sibley
Group. Diabase dikes are numerous throughout the region and occur primarily as
two sets trending at approximately 020° and 150°.

EARLY PRECAMBRIAN (ARCHEAN)

METAVOLCANIC AND METASEDIMENTARY ROCKS

Metavolcanic rocks, all of mafic composition, and minor melasedimentary rocks
comprise approximately 10% of the map area. These supracrustal rocks form the
western extension of the Caribou Lake-Pikitigushi River supracrustal belt and their
areal exten! is somewhal greater than previously recognized.

All of the supracrustal rocks are of medium metamorphic grade (Winkler 1976)
and generally are strongly deformed. The absence of identifiable top indicalors
prohibits a conventional stratigraphic reconstruction. However, the distribution of
the supracrustal rocks, particularly those of the southern limb, suggests that they
form a steeply dipping isoclinally folded synclinal structure.

Mafic Metavolcanic Rocks

All metavolcanic rocks and schists and gneisses of probable volcanic origin within
the map area are mafic in composition. All of the metavolcanic lithologies are
characlerized by predominantly horntlende-plagioctase metamorphic assembiages
and hence subdivision in the field was made primarity on the basis of texture and
10 a lesser extent the presence of garnet and clinopyroxene as additional metamor-
phic minerals.

The only primary textures observed in the field are locally preserved pillow
structures and zones of amphibolite with plagiociase phenccrysts. Elongated pil-
lows were identified al several localities on the south and west shores of the
southern exiension of Caribou Bay, Smoothrock Lake. The pillows, which are either
too deformed or irregular for reliable top determination, are defined by the pres-
ence of mafic hornblende and garnet-rich selvages. Zones of amphibolite with
relict plagioclase phenocrysts up to 2 cm in diameter are present in all three areas
of metavolcanic rocks. They are particutarly well exposed on the northeast tip of
Saturday Island and on the smaller island immediately northeast of Saturday Island
in Caribou Lake.

In hand specimen, the mafic metavolcanics have dark greenish brown 1o black
weathered surfaces and have a dark fresh surface due to the presence of
subequal proportions of hornblende and plagioclase. The metavolcanics are fine
grained and vary from massive 1o foliated and schistose to gneissic.

A foliated to weakly schistose texture predominates in the mafic metavolcanics
located centrally within the Qutiet Bay Pluton and along the southern margin of the
southern limb of the Caribou Lake-Pikitigushi River supracrustal belt. Massive,
medium grained amphibolite is common along the southern contact of the QOutiet
Bay Pluton. Here the contact between the gabbro pluton and the mafic metavol-
canics is difficult to define due to the presence of irregular gabbroic patches and
veins developed within the massive amphibofite. The gabbroic patches appear to
have developed in situ, possibly as hydrotherma! mobilizates, and range in length
from centimetres to metres.

Gneissic amphibolite of probable volcanic origin is present in the northern limb
of the Caribou-Pikitigushi belt. Excellent exposures of the gneissic amphibolite are
present on the south shore of Rove Lake (Photo t). Here gneissic banding is
defined by the presence of alternating hornblende and plagioclase rich bands on a

10
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(5) Except immediately south of the Outlet Bay Pluton, the mafic metavolcanics
are foliated, schistose or gneissic.

Metasedimentary Rocks
Clastic Metasedimentary Rocks

A unit of fine grained argillite, approximately 20 cm wide, exposed in malfic
metavolcanics in the southern extension of Caribou Bay, Smoothrock Lake, is the
only exposure of clastic metasedimentary rock observed in the map area. The unit
contains pyrrhotite mineralization and its field relations are discussed in the
section on "Economic Geolegy”.

Chemical Metasedimentary Rocks

Chemical metasediments ranging from recrystallized chert and gruneritic chert to
grunerite ironstone are found in the Rove Lake belt and nsar the southern contact
of the mafic metavolcanic rocks within the Outlet Bay Pluton. The Rove Lake bell
occurrence is restricted to an island at the eastern end of Lonebreast Bay,
Smoothrock Lake. The ironstone and chert unit near the contact of the Outlet Bay
Pluton and the enclosed metavolcanics was traced for approximalely 5 km and
appears t0 be approximalely 50 m wide. Smaller bands of similar rock occur in the
mafic metavolcanics to the north of this main unit.

The recrystallized chert 1o grunerite ironstone is easily recognized by the
presence of interbanded quartz and grunerite. Distinction between chert, gruneritic
cherl, and grunerite ironstone is based on the proportion of iron bearing minerals in
the rock with limits at 10 and 30% respectively. Banding is on a scale of
millimetres to centimetres and individual bands of chert or grunerite are typically 1
to 2 em thick. The recrystallized chert bands vary from very fine grained quartz to
coarse granular quartz, with the appearance of veins. The grunerite is deep green
in colour and varies from fine grains disseminated in the guartz 1o 2 to 5 mm
prismatic grains in the grunerite rich bands. In thin section, the very high
birefrigence, negative optical sign, and polysynthetic (100) twinning of the
grunerite are characteristic (Photo 2). Minor disseminated magnetite and pyrite are
commeonly present in the ironstones.

METAMORPHOSED ULTRAMAFIC ROCKS OF PROBABLE INTRUSIVE ORIGIN

An isolated lens of uttramafic rock of probable intrusive origin occurs within the
tonalite on Caribou Bay, Smoothrock Lake, The available exposure indicates the
body has a minimum width of approximately 30 m. lts contact relations with the
tonalite are not certain. although it appears to be an inclusion. An amphibolite dike
of the Early Precambrian (Archean) mafic dike suite crosscuts the ultramafic body.

The ultramafic body grades from serpentinized dunite at the northwestern
margin of the unil to metapyroxenite at the southeast margin. The dunite is
composed of equigranular, 1 mm, rounded grains of olivine (65%), which are
altered to serpentine (20%). Acicular 1 mm grains of tremolite (10%) overgrow the
clivine and serpentine. Approximately 5% fine, granular opaques are associated
with the alteration of olivine to serpentine. The metapyroxenite is composed of
acicular tremolite up to 5 mm long, which often occurs as radiating rosettes, and
minor mica.

INTRUSIVE ROCKS
Early Precambrian (Archean) intrusive rocks ranging in composition from ultramatic
to felsic account for approximately BQ% of the outcrop exposed in the map area.

In the field, the intrusive rocks were grouped in suites on the basis ol (a)
relative age reiations; (b) tectonic styie or styles of emplacement, and (¢) relation-
ship with associated rocks. The suites of intrusive rocks defined in the Funger
Lake Area are.

{1) An early felsic to intermediate plutonic suite of tonalite and diorite to
granite,

12
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Figure 2a. Modal alkali feldspar (microcline and plagioclase An, to
Ans quartz-plagiociase (Ans to An.y) for plutonic rocks of the Funger Lake
Area. Field boundaries after Streckeisen {1976).

Q Early Felsic to Intermediate Plutonic Rocks

0 Mafic to Ultramatic Plutonic Rocks - Outiet Bay Pluton

® Feisic to Ultramafic Alkaline Plutonic Rocks - Southern Caribou Lake Pluton

4 [ ate Felsic to intermediate Piutonic Rocks - Caribou Bay Piuton

A [ ate Felsic Plutonic Rocks - Smoothrock Lake Pluton and Associated Pegmatites.

nantly tonalitic composition, predominance of biotite as the major mafic mineral,
generally recrystallized texture, and presence of mafic amphibolite enclaves.

In order to facilitate description of this variable assemblage, the early plutonic
suite is discussed in terms of three sub-areas. These sub-areas are natural
structural subdivisions based on attitudes of foliation and gneissosity and may
represent three distinct domes of tonalitic rock (see Figure 7, Chart A, back
pocket).

Northern Sub-Area Tonalites 10 granodiorites of the early plutonic suite lying north
of the Qutlet Bay Pluton are characterized by a medium grained, recrystallized,
foliated texture and often have deformed quartz aggregates. Biotite is the predomi-
nant mafic mineral, accounting for less than 15% of the total rock. Amphibolite
inclusions are present but sparse in the area. Locally. adjacent to the Smoothrock
Lake Pluton, microcline porphyrobiasts up to 2 cm are developed.

In the vicinity of Sturgeon Arm, Caribou Lake, a variety of phases are present.
The phases in sequence of intrusion are:

{1) Fine grained, gneissic to foliated, recrystallized biotite tonalite,

(2) Medium grained massive to foliated, hypidiomorphic to recrystallized,
biotite tonalite with quartz aggregates,

(3) Medium grained, massive, equigranular, hypidiomorphic biotite granodiorite
to muscovite-biotite and biotite-muscovite granite.

Phase 2 predominates and probably constitutes the bulk of the tonaiites in the
northern part of the area.

14
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Mafics Feldspar

Figure 2b. Modal Quartz-Mafics-Feldspar in plutonic rocks of the Funger Lake
Area.

O Early Felsic to intermediate Plutonic Rocks

0 Mafic to Ultramalic Plutonic Rocks - Qutlet Bay Pluton

W Felsic to Ultramafic Alkaline Plutonic Rocks - Southern Caribou Lake Pluton

A Lale Felsic to intermediate Plutonic Rocks - Caribou Bay Piuton

A Late Feisic Piutonic Rocks - Smoothrock Lake Pluton and Associated Pegmatites.

Phase 1 is a common phase north of Outiet Bay, between Sturgeon Arm and
Cowman Lake and is also present as inclusions in Phase 2.

Phase 3 forms an irregular intrusive phase north and east of Sturgeon Arm. No
intrusive contacts between Phases 2 and 3 were observed and these two phases
may be compositionally gradational. immediately north and east of the Quitlet Bay
Pluton, gneissic tonalite was observed to be infruded by medium grained, foliated
tonaiite.

Along the northern contact of the tonalitic rocks, adjacent to the metavolcanic
rocks, is a local unit of garnet bearing biotite tonalite. This rock type contains
poikiloblastic garnet up to 1 cm and locally has a gneissic texture.

Southeastern Sub-Area In the southeastern part of the map area, the biotite
tonalite is generally fine to medium grained, recrystallized, and comains approxi-
mately 10% biotite. South of Saturday Island, Caribou Lake, and along the south
shore of Alphonse Bay, Caribou Lake, through to Gibson Lake, gneissic biotite
tonalite predominates. The gneissic texture has originated by two distinct pro-
cesses. One type (Photo 3) is characterized by the development of granite
(sensu-stricto) leucosomes. Poorly developed biotite melanosomes are present
adjacent to the leucosomes and suggest that the differentiation has developed in
situ and may be a result of partial melting of the tonalite. A second type of gneissic
texture (Photo 4} is the product of the high degree of deformation of the suite.
Original agmatitic breccias of amphibolite in tonalite have been deformed to the
extent that the inclusion contacts approach parallelism and define alternating
bands of tonalite and amphibolite.

15
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TABLE 2: SUMMARY OF FIELD RELATIONS AND CHARACTERISTICS OF EARLY PRECAMBRIAN INTRUS!VE ROCK SUITES OF THE FUNGER

LAKE AREA
Intrudes or
thhologzles Contains Enclaves Possible Range In
Sulte’ Present®? Texture? Structure?® of Intruded by Age Relatlons
Early Felsic o Biotite tonalite to Recrystailized, Gneissic to foliated to  Malic metaveicanics, Malfic dike swarm, Early Plutonic

Intermadiate Plutonic
Suite

Mafic Dike Swarm

granodiorite, minor
hornblende dicrite
and quartz diorite,
minor muscovite
bearing granite.

Amphibolite,
hornblende gabbro,

anorthositic gabbro.

equigranufar, medium massive
grained, locally

contains microcling
porphyroblasts, late
granodiorite to

granitic phases are

medium grained,
hypidiomorphic.

Fine grained, weakly Massive, dike
diabasic, locally margins locally
porphyritic foliated.
(amphibolite);

medium grained,

hypidiomorphic

(gabbro) anorthositic

gabbro has

plagioclase

phenccrysts.

locally grunerite
ironstona.

Discordantly intrudes
all phases of Early
Plutonic Suite,

Qutlet Ray Pluton,
Southern Caribou
Laka Pluton, Caribou
Bay Pluton, Late
Plutonic Suite.

Qutiet Bay Pluton,
Late Plutonic Suite.

Suite(1)

Mafic Dike Swarm(2}
1

2 4
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TABLE 2 Continued

Intrudes or

I.Ithoio%les Contalns Enclaves Posslble Range In
Suite’ Present®? Texture? Structure? of intruded by Age Relatlons
Mafic to Ultramafic Hornblende gabbro;  Medium grained, Massive, locally a Amphibolite Caribou Bay Pluton,  Qutlet Bay Pluton(3)
Plutonic Suite (Cutlet locally clinopyroxene hypidiornorphic; weak primary enclaves, local Late Plutonic Suite. 3
Bay Pluton) bearing, locally locally contains plagioclase biotite tonalite

ranges 1o mela- plagioclase alignment; local enclaves; truncates 3

gabbro and gabbroic  phenocrysts. primary igneous mafic dikes. 4

anorthosite, layering.

anorthosite

associated with

igneous layering, 5

clinopyroxenite

present as enclaves,

minor crosscutting

apatite-pyroxene-ma-

gnetite dikes.
Felsic to Ultramafic Albite syenite; diorite  Medium grained; Massive lo foliated;  Biolite tonalite of Pegmatite of Late Southern Caribou
Alkaline Plutonic Suite to gabbro mela- hypidiomorphic. well developed Early Plutonic Suite  Plutonic Suite. Lake Pluton(4)
{Southern Caribou gabbro, hornblendite, primary feldspar
Lake Pluton) clinopyroxenite, alignment.

mafic phases

generally around the

perimeter of the

intrusion. !
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TABLE 2 Continued

Intrudes or
Lithologles Contalng Enclaves Possible Range In
Suite' Present>? Texture® Structure? of Intruded by Age Relatlons
Late Felsic to Biotite granodiorite  Medium grained; Massive to foliated Biotite tonalite of Pegmatite of Late Caribou Bay
Intermediate Plutonic  and mafic grano- microcline Early Plutonic Suite,  Plutonic Suite Pluton(5}
Suite (Caribou Bay diorite with megacrysts to 2 cmy, Qutlet Bay Pluton, 4 5
Piuton) microcline mega- minor equigranular mafic metavolcanics.

Late Felsic Plutonic
Suite (Smoothrock
Lake Piuton and

crysts; minor bictite
granite.

Biotite-muscovite and
muscovite-biotite
granite and

granite.

Medium-grained;
hypidiomorphic;
equigranular; to

Massive; weakly
foliated near contacts
of Smoothrock Lake

Biotite tonalite; matic
dike swarm; Ouilet
Bay Pluton; Southern

}

Late Plutonic Suite(6)

associated pegmatite; often inequigranular Pluton, Caribou Lake Pluton;

pegmatites) garnet bearing. pegmatitic;pegmatit- Caribou Bay Pluton.
es have graphic l
intergrowth.

'Suites are arranged from top to bottom in order of inferred decreasing age.
?Predominant characteristics italicized.
3Granitoid classification after Streckaisen (1976)
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TABLE 3: MODAL ANALYSES OF REPRESENTATIVE THIN SECTIONS

Outlet Bay
Mafic Metavoicanics Early Plutonic Sulte Mafic Dike Swarm Pluton

Sample No. 14 90 215 3 87 157 229 326 89 60 g8 st 217
Quartz 5 3 - 31 16 33 38 18 43 - 3 - TH
Microcline - - - - - 1 - 1 14 - - - -
Plagioclase 24 28 65 64 79 51 49 64 35 31 19 - 42
Clinopyroxene - - - - - - - - - - - - -
Amphibole 68 67 33 - - - - - - 67 76 - 50
Olivine - - - - - - - - - - - - -
Biotite - - TR 4 4 15 11 11 - - - . i
Muscovite - - - TR - - - - 8 - - - -
Chlorite - - - TR TR - - - - - - - -
Apatite - - - TR TR TR TR TR - TR - - 3
Sphene 2 2 2 1 - - 1 TR - 1 1 - -
Zircon - - - - - TR TR - - - - - TR
Epidote - - - - - 1 TR 5 - - - - -
Clinozoisite - - - 1 TR - - - TR - -
Allanite - - - - - TR TR TR - - - -
Sillimanite - - - - - - - - TR - - - -
Rutile - - - - - - - - - - - - -
Carbonate - - - - - - - 1 - - - - -
Opaques 2 2 TR - - TR TR TR TR 1 1 - 4
Serpantine - - - - - - - - - - - - -
Prehnite - - - - - - - - - - - - -
Plagioctase
Composition ARngg Angg Ansg Any,; - Al - - An Angg ANy - Ang;
Total Points
Counted 635 542 585 602 630 464 500 529 700 638 600 634

Note: TR indicates <1%
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TABLE 3: Continued
SAMPLE DESCRIPTIONS

14 Amphibolite schist, Caribou Lake
90 Porphyritic amphibolite schist, Caribou Lake
215  Amphibolite schist, Caribou Bay, Smoothrock Lake
3 Biolite tonalite, Qutlet Bay, Caribou Lake
87 Biotite tonalite, Sturgeon Arm, Caribou Lake
157  Gneissic biolite tonaiite, Caribou Lake
229 Foliated biotite tonalite, Johnson Lake
326 Biofite tonalite, Lake "A”
89 Muscovite granite, Sturgeon Arm, Caribou Lake
60 Amphibolite dike, Outlet Bay, Caribou Lake
88 Amphibolite dike, Sturgeon Arm, Caribou Lake
S1  Anorthosite gabbro, Outlet Bay, Caribou Lake (Stone 1874)
217  Hornbiende gabbro, Caribou Bay, Smoothrock Lake
131 Albite syenite, west of Caribou Lake
154  Albite syenite, west of Caribou Lake
156  Diorite, west of Caribou Lake
130  Gabbro, west of Caribou Lake
101 Melagabbro, Caribou Lake
102  Pyroxenile, Caribou Lake
204  Porphyritic granite, Catibou Bay, Smoothrock Lake
246 Granite, Caribou Bay, Smoothrock Lake
231 Granite, Kelly Lake
105 Diabase, near base of sill, Caribou Lake
160 Diabase, toward top of sill, Gibson Lake
164 Diabase, near base of sill, Gibson Lake
350 Diabase dike, north of Qutlet Bay, Caribou Lake

in the zone of gneissic amphibolite, the presence of numerous amphibolite
enclaves is characieristic. The enclaves are often highly strained, as noted above,
and are migmatized with varying degrees of reaction with the tonalite host. In the
zones containing amphibolite, biotite homblende diorite to quarnz diorite are pre-
sent both as intrusive phases into biotite tonalite and as phases which are
gradational with the tonalite. In the latter case, the homblende diorite to quartz
diorite appears to be a result of hybridization of the biotite tonalite by assimilation
of amphibaolite.

Southwestern Sub-Area Biotite tonalitic rocks in the southwestern portion of the
map area are dominantly medium grained and weakly foliated to massive. Biotite,
again the predominant mafic mineral, accounts for less than 15% of the rock.
Sparse amphibolite inclusions are locally present but less deformed than in the
southeastern area. Foliations within the tonalite define the eastern part of a
domical structure centred on Reaching Lake and there is a general progression
from massive tonailite in the centre of the dome to foliated tonalite at the perimeter.
Locally, adjacent to the metavolcanic rocks at the margin of the dome, gneissic
amphibolite is present. A minor unit of bictite granodiorite defined by the develop-
ment of late, euhedral microcline porphyroblasts up to 2 cm in diameter, is present
near the eastern margin of the dome.

In general, tonalitic rocks of the Funger Lake Area are characterized by a grey
weathered and a lighter grey fresh surface. Plagioclase, of oligoclase composition,
occurs as 1 to 2 mm grains and accounts for 50 to 80% of the rock. In thin section,
the plagioclase displays an equant, polygonal habit with only a few grains showing
a relict igneous subhedrai texture. Albite, Carlsbad and pericline twinning is usually
poorly developed. These textural features suggest deformational recrystaliization of
the suite. Quartz, 20 to 40%, occurs as strained lobate grains and aggregates of
grains varying in size from 3 to 10 mm. In the tonalites, microline is absent to minor
and where present occurs as fresh, well twinned, interstitial grains. Local
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R.H. SUTCLIFFE

Hornbiende Gabbro, Anorthosite Gabbro, Metagabbro Gabbroic rocks of the Outlel
Bay Pluton are recognized in the field by: {1} colour index of 30 to 70%, {2)
hypidiomorphic and subophitic texture, and (3) massive to weakly folialed fabric.
The rocks have dark grey to rusty weathered surfaces and a speckled dark and
tight grey fresh surface. Rarely the gabbroic rocks contain ptagiociase phenocrysts
up to 1 cm long, and at one locality on the southeast parl of Caribou Bay a
rounded plagioclase megacryst 15 cm in diameter was observed.

In thin section, 2 to 5 mm, subhedral tabular grains of plagioclase (calcic
andesine to labradorite) show well developed albite, Carlsbad and pericline twins.
Weakly developed normal and oscillatory zonings of plagioclase are present in
some rocks. Minor alteration of plagioclase to saussurite and epidote is evident,
but most of the plagioclase is remarkably fresh. Pale green pleochroic amphibole
(30 to 45%) is present as scaly aggregates of fine grains which appear to replace
clinopyroxene and show a subophitic texture. Clinopyroxene is preserved in some
samples, where it occurs in 1 to 2 mm subhedral grains interstitial to plagioclase.
All stages of alteration of clinopyroxene from colourless, fibrous uralite 10 scaly
actinolite, to hornblende are preserved within rocks of the pluton. Biotite occurs in
amounts from a trace to 8%. It occurs as ragged grains up to 2 mm long which
replace hornblende. Some rocks contain up to 8% magnetite as irreguiar grains
interstitial to the mafic minerals. In rocks with a high proportion of magnetite,
stubby, euhedral apatite is inciuded within the magnetite. In rocks with minor
magnetite, apatite is included within hornblende. Minor interstitial quartz is present
as a trace component. Sphene, where present, rims the grains of magnetite.

Hand specimen and thin section observations of the gabbroic rocks of the
Outlet Bay Piuton show them to be remarkably similar to the hornblende gabbro
dikes of the mafic dike swarm.

Altered Pyroxenite Inciusions of medium grained, massive, altered pyroxenite
varying in size from a few centimetres (Photo 7) up to outcrop scale are iocally
present in the southern and eastern parts of the Outlet Bay Pluton. The inclusions
are recognized by their ultramafic character (greater than 90% mafics) and dark
green colour.

The inclusions are composed of 85 to 99% of equant, imertocking grains (1 to
3 mm) of clinopyroxene pseudomorphed by uralitic amphibole. The uralite retains
the clinopyroxene diatlage texture (001 parting) which is indicated by aligned
opaque inclusions. lrregular, green pleochroic hornblende repiaces the uralite.
Apatite (0 to 5%), magnetite (0 to 5%) and traces of sphene are present as
accessory phases.

Anorthosite_and Rhytbmic Layering Minor hornbiende anorthosite, with less than
10% malfics, is associated with the development of rhythmic igneous layering in
several localities on the southern margin of the pluton {Photo 7). Individual tayers
range in thickness from 2 m to approximately 4 ¢m. The layers grade com-
positionally from hornblende gabbrc with approximately 60% mafics to anorthosite
with less than 10% mafics. The anorthosite at the top of the layer is overlain by
gabbro at the base of the next layer. Clotty clinopyroxenite enclaves are locally
present at the base of the layers.

Apatite-Altered Pyroxene-Magnelite Dike Rocks Minor dikes composed of sub-
equal altered clinopyroxene and magnetite with lesser apatite intrude the horn-
blende gabbro, east of Caribou Bay, Smoothrock Lake. The dikes, which are
several metres wide, have sharp contacts against the gabbro and locally contain
gabbro enclaves. In thin section the dikes are seen to contain approximately 45%
magnetite which forms an irregular net, enclosing altered clinopyroxene (Photo 8).
The clinopyroxene (45%} now highly altered to uralitic amphibole, forms rounded
grains to 1 mm which are generally totally enclosed by magnetite. Traces of relict
clinopyroxene are still present. Apatite (10%) forms squat euhedral prisms up to
0.3 mm long which are included in the magnetite.
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Caribou Bay, Smoothrock Lake. Thin sills of granodiorite similar to that of the
Caribou Bay Piuton also intrude the gabbro-metavolcanics contact to the west of
the main body.

The Caribou Bay Pluton varies from equigranular, biotite granite to biotite
granodiorite. The characteristic rock type of the pluton however is porphyritic
granodiorite to granite with microcline megacrysts up to 3 cm in diameter. The
megacrysts contain numerous inclusions of plagioclase, quartz and mafic minerals,
indicating they were lale phases to crystallize. Mafic granodiorite with 20 to 30%
mafic minerals locally occurs as a hybrid phase of the pluton adjacent to the
metavolcanics. Enclaves of mafic amphibolite and hornblende gabbro are present
wihin rocks of the pluton.

Late Felsic Plutonic Rocks

A late suite of granite and granite pegmatite intrudes ali of the major Early
Precambrian (Archean) lithologic units in the area. This suite is particularly well
developed in the northern and western parts of the map area where the Smooth-
rock Lake Pluton intrudes the early plutonic suite and numerous sills and dikes of
pegmatite invade the Outlet Bay Pluton and early piutonic suite. Pegmatite dikes
also intrude the Caribou Bay Pluton on an island in the southemn part of Caribou
Bay. Minor dikes of biotite granite and pegmatite are present in the southern part of
the area and may be contemporaneous with the Smoothrock Lake Pluton.

Smoothrock Lake Pluton

The Smoothrock Lake Pluton was originally defined by Sage et al (1974) and only
the eastern portion of the bedy is included in the present map area. Within the
area, the pluton is composed of medium grained, equigranular, muscovite-biotite
and locaily garnet bearing granite. The pluton is massive, except near its contacts
where a weak biotite foliation is present. The colour of the granite varies from grey
to pink and is not a useful field criterion for its recognition.

The contacts of the Smoothrock Lake Pluton and the early plutonic suite are
poorly preserved; however, some relationships are evident, particulariy along the
north shore of Caribou Bay, Smoothrock Lake. Near this contact, there are exten-
sive sills and dikes of granite and pegmatite injected approxirnately parallel to the
foliation in the tonalite to granodiorite of the early plutonic suite. Near the contact,
but within the tonalite-granodiorite, euhedral microcline metablasts to 1.5 cm are
commonly developed and account for up to 20% of the rock.

In thin section, the granite of the Smoothrock Lake Pluton is seen to contain
subequal concentrations of plagioclase, quartz and microcline. Plagioclase
{oligoclase) occurs as subhedral, 1 to 2 mm long grains, which show well
developad albite and Carisbad twinning. The grains are heavily sericilized and
embayed and pariially replaced by microcline. The fresh, anhedral microcline is
interstitial and weakly perthitic. Quartz occurs as weakly strained, anhedral, inter-
stitial grain aggregates ranging in size from 2 to 4 mm. Dark red-brown pleochroic
biotite (3 to 4%) occurs as ragged 1 to 2 mm grains and clots of grains. The biotite
is oxidized, chloritized and contains pods of prehnite parallet to the cleavage.
Muscovite {2 to 3%) occurs as 1 to 3 mm grains which are commonly associated
with biotite but are unaltered. Zircon and minor opaques are Common accessories
and are generally associated with the mafic minerals. Minor rutile is associated
with chioritization of the biotite.

Pegmatites

Numerous apophyses of pegmalite associated with the Smoothrock Lake Pluton are
present in the northern portion of the map area. The pegmatite occurs as sills and
dikes which trend at approximately 060°, dip subvertically, and are quasi-
conformable with foliation trends in the early piutonic suite. The dikes are white to
pink, inaquigranular, massive, and have grain sizes ranging from a few millimetres
to over 10 cm.
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Slabbed sampies of pegmatite stained for polassium feldspar indicate that the
pegmatites contain potassium feldspar. plagioctase and quartz. Commonly the
proportion of plagioclase exceeds polassium feldspar. Several thin sections in-
dicate thal the plagioclase is fresh and of oligoctase composition. Graphic interg-
rowths of quartz in feldspar are a characieristic texture of the pegmatile. Muscovite
is the predominant mafic mineral except in the southern part of the area where
biotite is more abundant. The muscovite occurs as large euhedral crystals up to 6
cm long and locally forms dendritic aggregates and clusters. Red, euhedral garnet
up to 1 cm in diameter is a common accessory.

Cataclastic Rocks

Cataclastic rocks within the Funger Lake Area occur primarily within the Pash-
kokogan Lake-Kenoji Lake Faull Zone (Sage et al 1974} on the northern boundary
of the area. In this zone cataclasis has affected ail of the Early Precambrian
{Archean) rocks but the Middie to Lake Precambrian (Proterozoic) diabase is
unaffected. In the map area the faull zone marks the Wabigoon-English River
Subprovinces boundary (Breaks et al 1978); however, to the west the fault trends
northwest across the English River Subprovince. A minor zone of cataclasis is also
associated with faulting along Outlet Bay of Caribou Lake. On Map 2466 (back
pocketl) this cataclasis along Oullet Bay is indicated by schistosity symbols.

Cataclastic rock types of the Pashkokogan Lake-Kenoji Lake Fault Zone are
poorly exposed and include mylonite, augen gneiss, and minor pseudotachylite.
Granitoid rocks which show development of a strong cataclastic foliation but have
not become finely comminuted are common within the zone and have been
classified as protomyionilte. Commoenly, outcrops within the zone show variable
magniludes of cataclasis, resulting in a range from protomylonite to mylonite and
rarely pseudotachylite in single exposures. The original lithologies within the zone
appear to be primarily tonalitic rocks of the early plutonic suite and granite and
pegmatite of the late granitic suite. Particularly good exposures of the cataclastic
rocks are present on the north shore of Rove Lake (Photo 10).

In protomylonite, a strong planar 10 linear fabric is developed in the original
granitoid lithology. in this fabric, quartz and feidspar are present as elongated,
lenticular to ribbon-like grains, and micas are present as streaky aggregates.
Further deformation results in the development of augen of less deformed granitoid
pods and crystails in a foliated to schistose matrix. The augen range in size from
millimetres to a few centimetres. In both augen gneiss and protomylonite the
originatl lithology is identifiable.

With more extensive comminution of the grains, a fine to very fine grained,
grey to brown weathering mylonite is developed. Commonly the mylonite is devel-
oped as zones a few centimetres wide in less deformed rock and often contains
augen shaped pods and crystals of less deformed material. Minor pseudotachylite
occurs within the mylonite on the northern shore of Rove Lake. The
pseudotachylite weathers reddish brown and occurs as wispy injections parailel to
the foliation in the mylonite.

n thin section the cataclastic rocks show variabie degrees of deformation and
recrystallization. The fabrics approach an interlocking mosaic of fine polygonal
grains of quartz and feldspar. Micas are recrystallized into wispy aggregates
parallel to foliation. With increasing deformation the grain size is reduced and the
quartz and feldspar grains tend toward polygonal shapes.

The textures within the Pashkokogan Lake-Kenoji Lake Fault Zone are com-
parable with observations on other fault zones which indicate that recrystallization
and deformation under strain is the dominant process in producing the cataclastic
textures (Bell and Etheridge 1973). Evidence of brittle deformation, granulation, and
fault gouge effects are not present.

Subhorizontal slickensides and local penstrative subhorizontal guartz lineation
suggest subhorizontal movement along the Pashkokogan Lake-Kenoji Lake Fauft
Zone. No consistent sense of fault displacement was obtained from minor folds or
other asymmetrical structures within the zone.
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cliffs up to approximately 25 m high are developed, and siope gradually away on
the opposite side. In cerlain areas. such as west of Gibson Lake, where the contact
of the diabase and Early Precambrian rocks was observed, the slope of the
diabase hill parallels the dip of the sheet.

The dips of the diabase sheets appear to be variable over the area and reflect
gentle basin and dome structures. In the southwestern part of the area, the diabase
forms a semi-circular outcrop patiern and, where observed, the contacts dip toward
the centre of the struclure suggesting a shaliow basin-like contiguration. in the
northern part of the area the slope of the diabase ridge suggests the sheet dips
north and northeast, while in the southeastern part of the area, the diabase
appears to dip to the east.

The total thickness of the diabase sheets is difficult to estimate since the
upper contact of the sheets was not observed. A maximum relief of approximately
60 m on the diabase ridges provides a minimum thickness for the sills.

In outcrop, the diabase typically weathers a rusty brown colour and has a dark
grey fresh surface. Weathered surfaces show that the fine to medium grained
tabular plagioclase is enciosed by subophitic to ophitic pyroxene. Qutcrops of
diabase generally have a blocky appearance due to the presence of three near
perpendicular joint sets, one of which is subhorizontal. The two other sets dip
subvertically but no preferred strike was observed. No penetrative fabric was
observed within the diabase.

The contact of the diabase sheet with Early Precambrian tonalite was observed
at a few locations in the southwestern part of the area. The lower contact is
particularty well exposed on a steep outcrop approximately 50 m west of the
northwest bay of Gibson. Lake. Here the diabase is discordant to the biotite
tonalite. At the contact, a chill zone of aphanitic diabase is approximately 0.3 m
thick and is polygonally fractured. Overlying the aphanitic chill is approximately 1
m of fine grained diabase which grades upward to medium grained diabase with a
subophitic to ophitic texture characteristic of the bulk of the sheet.

In thin section, the diabase is seen t0 be composed of tabular labradorite (45
1o 60%), ophitic to subophitic clinopyroxene or pigeonite (30 to 45%), rounded
grains of olivine, sometimes altered to serpentine or iddingsite (0 to 5%) with minor
magnetite, biotite, hornblende, and apatite. Mineralogica! variations attributable to
magmatic differentiation were observed in thin sections from the bottom toward the
top of the sheels and sills and include;

(1) Decrease in anorthite content from Ang; to Ang, was observed in the
plagiociase of the diabase south of Glen Lake,

(2) Decrease in proportion of modal olivine from 3% to absent in the diabase
west of Gibson Lake,

(3) Presence of micrographic quartz-feldspar intergrowths toward the top of the
diabase south of Glen Lake.

All of these features were not ohserved in any single diabase.

Diabase Dikes

Diabase dikes striking at approximately 020° and 150° and dipping near vertlcally
are abundant throughout the map area. The dikes vary considerably in width.
Those striking al approximately 020° are generally 20 to 50 m wide, while those at
a strike of 150° are usually less than 2 m. The wider dikes were traced discontinu-
ously for up to 15 km.

in outcrop, hand specimen, and thin section the dikes are very similar to the
diabase sills and sheets. The topographic expression of the dikes as positive linear
features as opposed to fiat topped hills is sufficient to distinguish them. Further-
more, the dikes tack the prominent subhorizontal joints typical of the sheets and
silis. Smaller dikes, less than 1 m in width, and the chiil zones of wide dikes are
aphanitic with a conchoidal fracture and contain plagioclase microlites.
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Granophyre Dikes Related 1o Diabase

Narrow (0.5 to 10 m} discontinuous dikes of granophyre were observed associated
with the diabase in several locations. The granophyre is easily recognized by its
fine grained matrix, brick red weathered surface, splintery to conchoidal fracture,
and generally porphyritic texture. Locally, miarolitic cavities to 1 cm are filled with
vuggy quartz,

In thin section, the granophyre is fine grained and porphyritic to glomeropor-
phyritic. Phenocrysts include fresh 1o oxidized clinopyroxene, resorbed and ox-
idized hornblende, chloritized and oxidized biotite, hematized and sericitized
plagioclase (oligoclase), resorbed and corroded sanidine, resorbed quartz, and
euhedral apatite. The phenocrysis range in size from 2 mm to t cm and account
for 10 to 50% of the rock. The matrix is holocrystailine, very fine grained, highly
oxidized and composed of intergrown quartz and feldspar with chlorite and mag-
netite.

There is a particularly good exposure of a narrow granophyre dike (not shown
on the map as a separate unit) on the southern shore of Qutlet Bay, Caribou Lake,
approximately 600 m east of Sturgeon Arm. The exposure shows a glomeropor-
phyritic texture with plagioclase, sanidine, biotite, hornblende, and pyroxene.

CENOZOIC

The surficial geology ol the region including the present map area has been
documented by Zoltai (1965b) after his mapping of the surficial geology of the
Thunder Bay region (ZoMai 1965a). The following description of the surficial
geology of the Funger Lake Area is largely based on Zoltai’'s (1965a, 1965b)
imerpretations, augmented by field observalions made in the present survey.

PLEISTOCENE

The map area was glaciated during the Pleistocene Epoch. The Wisconsin ice
sheels, which produced the most recent glaciation, retreated from the map area
between 9000 and 9500 years ago (Prest $1970). The ice sheets and subsequent
glacial lakes modified the existing surface relief by erosion of the bedrock and
deposition of surficial material. _

Giacial striae, chattermarks and roches moutonnées indicate that the latest
direction of ice movement was approximately due south. Pieistocene deposits
within the Funger Lake Area consist of glacial, glaciofluvial, glaciolacustrine, and
aeolian deposits.

Glacial Deposits

Ground moraine consisting of sandy till is the most widely distributed surficial
deposit in the map area. Throughou! most of the area the till is thin and forms a
discontinuous mantle on the bedrock. Rounded cobbles to boulders constitute
approximately 25% of the till and match the bedrock lithology in the vicinity.
Boulder fields are sporadically distributed throughout the area and are believed to
have been derived by erosion of the sandy component from the till leaving behind
the coarse boulders.

Glaciofluvial Deposits

An esker extends from the northern to the southern boundary of the map area,
approximately through the centre of the area. The esker has a broadly sinuous
pattern, and is breached or interrupted at approximately 1 to 2 km intervals. Two
smaller tributary eskers join the major esker along its course. One is present west
of Rove Lake and the other south of Alphonse Bay, Caribou Lake. The eskers vary
in height with their crests ranging up to 20 m above the surrounding country. The
eskers are composed of cobbly to bouldery sand. In the southern pari of the area
south of Caribou Lake the major esker appears to have been modified by wave
action since it is breached, terraced, and surrounded by a broad sandy apron.
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Glaciolacustrine and Aeolian Deposits

The map area lies within the region occupied by former glacial Lake Agassiz
(Zoltai 1965a). Extensive sand deposited by the lake is present in the northwestern
part of the area between Caribou and Lonebreast Bays, Smoothvock Lake. The
sand and fine sand are generally stone free and form a thick mantle burying most
of the bedrock.

Between Lonebreast Bay and Caribou Bay, Smoothrock Lake, the sand has
been wind drifted into dunes. The dunes are of a transverse type (Zoltai 1965a)
and form elongate, arcuate hitls 10 to 15 m above the sand plain. The dunes are
now stabilized by vegetation.

RECENT

Recent deposits include lacustrine and fluvial clay, silt, and sand which are being
deposited by creeks and lakes. Organic muds are presently being deposited in
swamps and muskeg. The most extensive area of swamp is between Caribou and
Lonebreast Bays, Smoothrock Lake. Here the swamp overlies glaciolacustrine and
aeolian sand.
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Geochemistry

Nineteen samples from the major suites of Precambrian rocks from the area were
selected for major etement analyses. Analylical results are reported in Table 5.
Three analyses of the anorthositic gabbro dike on Outlet Bay were taken from
Stone (1974). One typical analysis of the ancrthosilic dike is reported in Table 5.
Additional unpublished data from rock types in the area was supplied by F.W.
Breaks (Geologist, Ontario Geological Survey) (Table 6). This data was obtained
from rocks coliected during Operation Ignace-Armstrong (Sage et al 1974). All
analyses are by the Geoscience Laboratories, Ontario Geological Survey, Toronto.

Results for all the Early Precambrian (Archean) samples are plotied on an AFM
diagram (Figure 4) and on a Na,0-K,0-CaO diagram (Figure 5). The AFM diagram
shows thal rocks of the Funger Lake Area represent two distinct trends. A tholeiitic
trend is indicated by rocks of the mafic dike suite, including anorthositic gabbros,
and the Outlet Bay Pluton. Three samples of mafic metavolcanics also plot as
tholeiitic. The wide chemical variation of the Southern Caribou Lake Pluton in-
dicaies a calc alkaline trend. Limited analyses of the earily plutonic suite and a
granite from the late plutonic suite also plot as calc alkaline, It should be stressed
however that different rock types falling within similar trends in the AFM diagram
do not necessarily represent progressive chemical change of a common differen-
tiating magma source. For instance, rocks of the early plutonic suite, late plutonic
suite and Southern Caribou Lake Fhuton all plot as calc alkaline, however, distinct
differences between these suites are evident on the Na,0-K;0-CaO diagram

FeQ *

" I¥)

Na O + Kx0 wt. % MgO

Figure 4. Weight percent (Na,0 + K,0)—FeQ*-MgQ for rocks of the Funger
Lake Area. Curve separates tholeiitic and calc alkaline suites for reference
(after Irvine and Baragar 1971). *Total iron as FeQ.

® Mafic Metavolcanic Rocks
O Early Felsic to Intermediate Plutonic Rocks
Mafic Dike Rocks:
@ Amphibolite Dikes
O Anorthositic Gabbro Dike

B Mafic to Ultramafic Piutonic Rocks - Outlet Bay Piuton

B Felsic to Ultramafic Alkaline Plutonic Rocks - Southern Caribou Lake FPluton

A Late Felsic Plutonic Rocks - Smoothrock Lake Pluton
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K0

Na,O Wt Cao

Figure 5. Weight percent Na.O-K,0-CaO for rocks of the Funger Lake Area.
® Malic Metavolcanic Rocks
O Early Felsic to Intermediate Plutonic Rocks
Matfic Dike Rocks:

& Amphibolite Dikes

Q Anorthositic Gabbro Dike
O Mafic to Ultramafic Plutonic Rocks - Outlet Bay Pluton
B Felsic to Ultramalfic Alkaline Plutonic Rocks - Southem Caribou Lake Pluton
A [ ate Feisic Plutonic Rocks - Smoothrock Lake Pluton

(Figure 5). Na,O/(Na,0 + K;0O) within these rocks ranges from (.38 to 0.75 with the
early plutonic suile having the highest ratios, the Southern Caribou Lake Pluton
intermediate ratios, and one sample of the late plutonic suite has the lowest ratio.

The three sampies of mafic metavolcanic amphibolites are tholeiitic in com-
position on the AFM piot (Figure 4) and straddle the high magnesian tholeiite-high
iron tholeiite field boundary of Jensen (1976). The sampies have a limited range in
composition with Si0; in the range 49-50 weight percent.

Samples of tonalite from the early felsic to intermediate plutonic suite (Table 5)
are characterized by high Si0O; (69 to 71 wt % ), high Al,O; (17.1 10 17.5 wt %),
high Na,0 (4.25 to 5.08 wi %) and low K;O (1.28 to 1.66 wt %). The tonalites are
peraluminous with molecular Al0./(CaC + Na O + K;0) ranging from 1.21 to 1.19.
These major element characteristics indicate that the Funger Lake Area tonalites
are compositionally similar to tonalitic rocks which form the early plutonic phase in
several other shield areas. They are comparable to the "ancient tonalites” of the
Barberton area, South Africa (Glickson 1976) and the Saganaga Tonalite of the
Minnesota-Ontario region {(Arth and Hanson 1975).

The geochemistry of the mafic dike suite (Tabie 5) and Outlet Bay Pluton
{Tables 5 and 6) is particularly interesting since these rocks represent a major
episode of basaltic magmatism which postdates the initial phase of granitoid
plutonism. In order 10 test whether the major element analyses of the mafic dike
suite and Qutlet Bay Pluton are comparable to typical basaltic rocks, the analyses
were plotted against several discriminating ratios of Irvine and Baragar (1971).
According to Irvine and Baragar's (1971) classification, the dike rocks and gabbros
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are chemically identical to subalkaline, high ron tholeiitic basalts (Figures 6a to
6¢). However, TiO. (average 2.44 wt %) and P;O; (1.30 wt %) are generaliy high in
the Qutlet Bay Pluton. The basallic chemistry of the gabbro and dikes raises the
possibility that they may represent & magma chamber and feeder system for high
iron basalts in the greenstone belt occupying a stratigraphically higher position
than the metavolcanic rocks exposed within the present map area.

The Southern Caribou Lake Pluton (Tables 5 and 6) shows a wide range in
chemistry and varies from ultramafic to felsic. The pluton is alkali-calcic (Peacock
alkali-lime index) and is olivine and/or nepheline normative. Weight percent
Na,0/K,0 is approximately equal to 1 and molecular Al;0./(Ca0 + Na0O + K;0) is
<1 (metaluminous). Oligoclasites and syenites of the pluton have high Sr (300 to
1000 ppm) and Ba (240 to 880 ppm) (Breaks, unpublished data). These chemical
features indicate a similarity between the Southern Caribou Lake Pluton and
alkaline rocks such as the lcarus Syenite in northeastern Minnesota (Arth and
Hanson 1975). in Minnesola, the syenites are associated with more abundant
"synodiorites” {monzodiorites) (Arth and Hanson 19785).

Several samples of Late Precambrian (Proterozoic) diabase were anaiyzed to
test for possible differentiation within the rocks. The samples (Table 5) included
one dike, one pair of samples from the top and bottom of a vertical exposure of a
diabase sill (west of Gibson Lake) and an additional sample from near the base of
a sill {Caribou Lake). All samples are tholeiitic and show a very limited range in
composition with no systemalic variation in major elements.
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Flgure 6a: Weight percent Na,O+K,0 versus weight percent SiQ; separating
alkaline and subalkaline fieids (after irvine and Baragar 1971)
O Mafic to Ultramatfic Plutonic Rocks - Outlet Bay Piluton
® Mafiic Dike Rocks - Amphibolite Dikes
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TABLE 6: CHEMICAL ANALYSES OF REPRESENTATIVE ROCK TYPES

Qutlet Bay
Mafic Metavolicanics Early Plutonic Suite Mafle Dike Swarm Pluten

Sample No. 14 90 218 3 87 167 229 326 89 60 28 81 217
SiO; 49.20 49.20 50.10 - 70.90 69.7¢ - - 71.80 46.40 49.20 47.50 45.80
TiO2 0.68 1.33 0.84 - 018 0.4 . - 017 1.41 1.26 0.27 Kal
AloOg 14.10 14.00 14.80 . 17.50 17.10 - - 17.30 14.40 1410 27.40 13.90
Fe(Q* 11.40 14.40 11.05 - .21 279 - - 0.19 11.95 13.92 441 15.45
MnO 0.20 0.23 0.25 - 0.03 0.04 - - 0.02 0.21 0.23 0.09 0.24
MgO 717 5.78 7.46 - 0.49 0.90 - - o.21 7.48 6.39 3.43 4.04
Ca0O 10.70 10.30 11.80 - 2.52 3.18 - - 0.47 11.30 10.20 12,20 9.63
NazO 2.19 2.08 1.9 - 5.08 4.25 - - 4.51 1.81 1.83 1.65 2.80
K0 0.32 0.28 0.22 - 1.66 1.28 - - 411 0.45 0.57 0.39 0.50
P20s 0.08 012 0.09 - 0.07 on - - 0.06 0.12 on 0.03 1.71
CO2 0.07 0.12 0.05 - 0.1 0.10 - - 0.22 0.18 0.14 0.10 0.04
S 0.07 0.07 0.01 - 0.01 0.02 - - 0.01 0.18 0.17 0.03 0.05
LOI 0.60 0.50 0.30 - 0.70 ¢.30 . - 0.60 1.40 0.60 1.07 0.50
Total 96.99 98.41 98.98 - 100.46 100.18 - - 89.67 87.27 98.72 99.57 98.27

*Fe0 = Fe,O4(total)/1.1134
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TABLE 5: Continued

Caribou Late
Southern Carlbou Lake Bay Plutonic
Pluton Pluton Suite Diabasge

Sample

No. 131 1654 156 130 1M 102 204 248 23 108 160 164 380
Si0; - - 53.60 51.40 48.50 48.30 - 73.70 - 48.30 48.60 48.90 47.90
TiQz - - 0.73 1.04 [12:1] 0.89 - 0.22 - 1.28 1.56 1.51 1.86
Alz05 - - 2230 1310 .09 6.28 - 15.50 - 15.90 15.30 14.20 17.80
FeO* - - 529 9.97 7.48 8.37 - .01 - 13.47 13.92 1392 11.68
MnQ - - 0.06 0.17 0.12 0.15 - 0.01 - 0.18 0.19 0.21 017
MgO - - 267 7.03 11.30 12.50 - 0.30 - 5.73 5.09 6.38 5.91
Ca0O - - 5.84 8.39 17.40 18.60 - 0.9 - 9.79 10.60 10.00 8.68
NayO - - 6.23 357 1.14 0.78 - 329 - 2.36 239 2.53 2.96
K20 - - 1.84 276 1.21 0.67 - 5.35 - 0.73 0.37 0.40 0.79
P20g - - 0.41 0.37 0.14 0.26 - on - 0.18 0.16 047 0.21
CO; - - 0.08 0.2 1.18 1.06 - 0.13 - 0.15 0.12 0.07 013
] - - 0.01 0.03 0.01 0.03 - 0.00 - 0.05 0.02 0.04 0.14
LOI - - 0.70 0.80 2.00 1.80 - 0.00 - 0.00 0.20 0.20 .10
Total - - 99.76 96.84 100.48 99.69 - 100.13 - 98.13 98.51 98.54 98.33

*FeO=FE;Os(total)/1.1134
For sample descriptions refer to Table 3.
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TABLE 6. CHEMICAL ANALYSES FROM THE OUTLET BAY AND SOUTHERN CARIBOU LAKE PLUTONS

s Southemn Caribou Lake Pluton Outlet Bay Pluton

ni'.""" HH19-6 H19-15B' H19-202 H19-30° H19-31 H19-32' H19-5 H19-10° H20-83 H19-69° G17-3 G17-4 G18-57° G20-105° G20-107
Si0s 49.80 4790 4650 4830 49.00 4930 5640 5540 5420 5620 4750 4810  50.80 48.60 47.70
TiOz 0.50 0.80 0.80 0.91 0.95 0.72 0.67 0.67 1.16 0.68 274 1.20 2.36 2.24 236
Alz03 5.00 6.50 6.90 7.81 1570 1380 2040 1930 1800 2090 1640 1560  20.10 17.00 17.30
FezOs 351 452 368 3.38 3.55 382 1.85 3.50 1.42 280 4.39 3.84 3.06 464 4.46
FeO 4,50 6.83 6.60 4.88 6.26 6.55 3.03 3.28 495 2.33 901 1050 7.32 9.50 10.20
MnO 0.07 0.08 0.08 0.13 017 0.19 0.08 0.09 0.13 0.05 0.19 0.28 0.14 0.18 0.17
MgO 16.20 1470 1120 1180 7.40 8.96 253 298 3.7 1.52 458 5.76 2.58 435 4.40
Ca0 17.60 1560 19.80 1840 1050 288 529 5.32 6.19 433 1050 1030 8.98 a7 9.80
NazO 0.81 0.97 1.08 0.93 3.03 268 493 472 453 B.09 1.70 2.40 3.83 3.07 3.05
co 0.41 0.19 0.43 1.13 1.85 1.83 4.41 3.81 441 483 0.51 0.34 0.75 0.89 0.85
P05 0.05 0.07 0.09 0.09 0.25 0.07 0.34 0.27 0.76 0.64 0.23 0.05 0.63 0.05 0.05
CO; 1.04 0.58 0.81 1.10 0.25 0.68 0.14 0.14 0.15 on 0.10 0.13 0.15 0.16 0.13
S 0.01 0.0 0.04 0.01 0.13 0.03 0.01 0.01 0.01 0.01 0.07 0.05 0.03 0.13 0.08
HzO* 0.60 1.08 0.69 0.39 0.54 1.29 0.93 0.91 0.45 0.48 0.82 0.90 0.65 1.00 1.04
Ha O 0.27 0.33 0.26 0.23 0.25 0.24 0.23 0.23 0.42 0.24 0.28 2.20 0.21 0.22 0.20
Total: 100.1 100.2 99.0 99.5 998  100.0 1007 1004 1005 1002 99.0 996 1016 100.7 101.5
Notes: .

Unpublished data by the Geoscience aboratories, Ontario Geological Survey, Toronto. Samples collected by F.W. Breaks, 1973,
'Metagabbro *Hornblende 3Clinopyroxenite “Gabbro SDiorite SSyenite
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1971)
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Figure 6c. Weight percent CLP.W. normative albite-anorthite-orthoclase plot for
subalkaline rock suites (after Irvine and Baragar 1971).
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Structural Geology

FOLIATED, SCHISTOSE, GNEIsSIC. AND LINEAR FABRICS

Most of the metavolcanic rocks and rocks of the early piutonic suite have a well
developed planar fabric produced by either subparalie! alignment of micas, am-
phiboles, and feldspars; or segregation of mineral phases into layers. Planar
fabrics are weakly developed in rocks of the Outlet Bay Pluton and late plutonic
suite and absent in the Late Precambrian {Proterozoic) diabase.

Mafic metavolcanic rocks have a predominantly foliated fabric due to align-
ment of hornblende crystals. This foliation is generally subparallel to the
metavolcanic-plutonic contacts and is metamorphic in origin. Along the northern
margin of the Rove Lake belt, gneissic banding is present within the metavolcanic
rocks. The banding is due to segregation of hornblende and plagioclase into
distinct layers.

Foliation in the rocks of the early plutonic suite is primarity due to the
alignment of biotite although focally a quartz fabric contributes to the foliation. The
foliation in the tonalitic rocks may have originated during emplacement of the
plutons and therefore may be primary in origin, or a secondary foliation developed
during a metamorphic event. Distinction between the two possibilities is not easy in
many cases. The accompanying structural geology map (Figure 7, Chart A, back
pocket) shows that foliations in the tonalite in the southern part of the map area
are developed subparaliel to the plutonic-metavolcanic interface and define parts
of two dome structures. One dome is cenlred on Reaching Lake and the other on
Alphonse Bay, Caribou Lake. This configuration suggests that the foliation may
have developed during emplacement of the tonalite. In the northern part of the
area, the structure of the tonalite is complicated by the intrusion of the Outlet Bay
Piuton and Smoothrock Lake Pluton. The origin of the fabric within this part of the
tonalitic rocks is uncertain,

In the southern part of the map area, a gneissic fabric is locally developed in
the tonalitic rocks. The gneissic fabric is due to the presence of granite leuco-
somes within the bioctite tonalite (Photo 3). The leucosomes are rimmed by zones
enriched in biotite and therefore appear 1o have developed in situ The granite
leucosomes are concordant to weakly discordant to the biotite foliation in the host
tonalite and appear to have developed during emplacemnent of the pliutons. Local
development of a gneissic fabric is also present in zones containing abundant
mafic enclaves. Here, gneissosity is due to deformation of lit-par-fit injection
migmatite and agmatitic breccias resulting in alternating planar bands of am-
phibolite and tonalite (Photo 4).

Foliation in the Southern Caribou Lake Pluton and Qutlet Bay Pluton is due to
alignment of tabular plagiociase crystals and is believed to be primary in origin. A
particularly weli developed fluidal texture is present in some areas of the Southern
Caribou Lake Pluton.

Penetrative linear fabrics are only locally developed within the map area. The
mosi prominent development is in the Pashkokogan Lake-Kenoji Lake Fault Zone
and in an sast-west trending zone within the biotite tonalite in Alphonse Bay,
Caribou Lake. Lineation in the biotite tonalite is defined by linear aggregates of
quartz and is subhorizontal.

FOLD STRUCTURES

The absence of suitable stratigraphic top indicators prohibits the recognition of
folds within the supracrustal rocks. Consequently, no foid axes are shown on the
accompanying map. Minor drag folds are developed in banded grunerite ironstone
southeast of Caribou Bay, Smoothrock Lake and in mylonitic rocks along Outlet
Bay, Caribou Lake.

The ftri-lobed form of the mafic metavolcanic rocks south of the Qutiet Bay
Piuton is suggestive of a triply plunging synformal structure. There is no stratig-
raphi¢ evidence to support this interpretation; however, the structure would be
compatible with the adjacent domes of tonalite to the south and west of the
metavolcanics.
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JOINTS

Jointing is a pervasive secondary struciure affecting most rock types in the area.
No systematic record of joinls was made during mapping and the following
comments are based on field cbservation as opposed 10 statistical analyses.

In the Early Precambrian (Archean) rocks of the map area subvertical joint sets
at approximately 020° and 150° are prominent. A statistical study of joint orienta-
lions was not attempted but the joints appear to parallet diabase dikes, minor late
block faults, and prominent lineaments within the area.

Diabase silis and sheets generally have three sets of joints developed approxi-
mately at right angles 1o each other. One sel of the joints is generally subhorizontal
and together the three sets give the diabase outcrops a characteristic blocky
appearance.

FAULTS

Two distinct styles and ages of faulting are recognized within the map area. One
type is associated with extensive cataclasis and recrystallization under strain.
Cataclastic rocks associated with this type ot faulting are characterized by the
Pashkokogan Lake-Kenoji Lake Fault Zone and discussed in the section on
"General Geology”. The second type of faulting is minor late block faulting which
appears to be related to the predominant northeast and southeast trending joint
sels.

The late block faults are primarily recognized by the displacement of diabase
dikes although locally they have offset the contact of the Qutlet Bay Pluton. Strike
slip displacements associated with this style of faulting are usuaily less than 500
m. Topographic lineaments are developed along the late faults. Other lineaments in
the area may be the locus of faull movement which has not been recognized due
to small strike displacement or absence of suitable lithological contacts to indicate
offsets.

Hydrothermal alteration is commonly visible in granitoid rocks adjacent to the
block faults. Effects of this activity include:

(1} General alteration of nearby rocks including hematization, epidotization,
and chloritization of mafic minerals and alteration of feldspars to clay minerals,

(2) Presence of epidote and quartz veinlets in the nearby wall rocks.

STRUCTURAL RELATIONS BETWEEN EARLY PRECAMBRIAN (ARCHEAN)
INTRUSIVE SUITES

This section provides a brief summary of the tectonic style which characlerizes
each of the major intrusive suites within the map area. The structural data for the
Funger Lake Area is summarized in Figure 7 (Chart A, back pocket).

The fabric of the early plutonic suite is semiconformable with the relict
supracrustal belts. In the southern part of the area, where the relationship is most
evident, the fabric defines two domical structures within the early plutonic suite.
One dome is centred on Reaching Lake and the other on Alphonse Bay, Caribou
Lake. This domical structure defined by the fabric does not appear to reflect
deformation of the early plutonic suite by younger plutonic rocks. Instead, the
fabric appears 10 have developed during the emplacement of the tonalites into
their present position. This interpretation is consistent with the structural analyses
of the similar early tonalitic rocks in the western Wabigoon Subprovince which
indicates that the fabric of the tonalites is due to diapirism (Schwerdtner et al
1979).

Amphibole, gabbro, and gabbroic anorthosite dikes are concentrated north of
the Outlet Bay Pluton and have a dominant trend of 020° 1o 050°. The malfic dike
swarm appears to be related to the Outlet Bay Pluton. Evidence for this includes:
(1) similarities in mineralogy and chemistry; and (2) parallelism of the two large
gabbro apophyses and the dike swarm.
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The linear nature and parallelism of the swarm is similar 1o the tectonic style of
the Middle to Late Precambrian (Prolerozoic) diabase dikes although considerabiy
more localized in areal extent. Such dike swarms occupy britlle fracture systems
generated normal 10 a minimum compressive stress direction (Hills 1972).

The dikes may have been emplaced along a fracture system generaled by the
rise of the Outlet Bay Pluton. As such the dikes are believed to represent the first
phase of a period of basaliic magmatism which began after the tonalites had
cooled sufficientiy to fracture in a brittle manner.

The gabbro of the Outlet Bay Pluton has semiconformable relationships with
the mafic metavolcanic rocks and biotite tonalite. Local inclusions of both metavol-
canic rocks and tonalite, however, demonstrate that the gabbro postdates both.
The internal structure of the pluton is predominantly massive although a local
foliation is present in the limbs and axial region of the crescent shaped body. The
location and form of the gabbro pluton appears to have been controlied in part by
the geometry of the interface between the metavolcanic rocks and the tonaiites of
the early plutonic suite. Effects of the emplacement of the Outlet Bay Pluton on the
tonalitic rocks have not been established in this study.

The Southern Caribou Lake Pluton displays discordant to quasi-conformable
relations with the early plutonic suite, and locally truncates the fabric trend of the
fonalitic rocks. Enclaves of the tonalite are present in the pluton. Poor exposure
along most of the contact limits further interpretation of the mode of emplacement
of this body.

The small Caribou Bay Pluton has been intruded along the contact of the
Qutiet Bay Pluton and mafic meatavolcanics. Smailer sill like bedies of rock similar
to the Caribou Bay Pluton also occur along the contact of the Qutlet Bay Pluton and
early plutonic suite. Enclaves of both amphibolite and gabbro are present within
the Caribou Bay Pluton and smaller sills.

Late granite and pegmatite of the Smoothrock Lake Pluton and associated
dikes discordantly intrude the metavolcanics, early plutonic suite, amphibolite
dikes, Quillet Bay Pluten, Southern Caribou Lake Pluion, and the Caribou Bay
Pluton. The granite is massive except for a weak biotite foliation near the contacts
of the Smoocthrock Lake Pluton. Sills and dikes of pegmatite across the northern
portion of the area are broadly concordant with the trend of biotite foliations in the
tonalite but in detail show crosscutting relationships.
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Aeromagnetic Data

The map area is covered by airborne magnetometer surveys flown in 1959-1960
angd 1962 for the Ontario Geological Survey and the Geological Survey of Canada.
The resulting aeromagnetic maps (ODM-GSC 1960; 1962) have been used for
correlation of geology with magnetic data.

A correlation is present between the total field magnetic intensity and pattern
and some of the lithological units. Areas underlain by granitoid rocks are char-
aclerized by intermediate magnelic intensity {60 000 to 61000 gammas) and
generally widely spaced contour lines. The gabbroic Outlet Bay Pluton and alkaline
Southern Caribou Bay Pluton are characterized by a broadly intermediate magnetic
intensity (60 000 to 61 000 gammas) with patchy zones of high magnetic intensity
(61 000 to 61 500 gammas) and highly variable magnetic gradients. The zones of
high magnetic inensity appear to correlate with concentrations of magnetite in the
plutons. Areas underlain by diabase sills and sheets in the southwestern part of
the map area have a weak relative magnetic intensity (60 000 to 60 500 gammas)
and correlate with magnetic depressions. A pronounced linear magnetic depression
north of the Outlet Bay Pluton correlates with the edge of the pluton and the Qutlet
Bay Faull Zone.

The mafic metavolcanics, amphibolite dikes, and diabase dikes all appear to
be too smali in areal exten! relative to their magnetic character to have a distinct
expression on the aeromagnetic maps.
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Economic Geology

EXPLORATION ACTIVITY

Mineral exploration within the map area has been minimal. At the time of writing,
no work had been recorded for the area at the Assessment Files Research Office,
Ontario Geological Survey, Toronto, or at the Resident Geologist Office, Ontario
Ministry of Northern Development and Mines, Thunder Bay. No claims were held
within the map area as of October 1, 1979.

Evidence of minor trenching of pyrite occurrences in mafic metavoicanic rocks
was observed west of Caribou Bay, Smoothrock Lake, during fieild mapping.
Precious metal and base metal exploration in the Caribou lake-Pikitigushi River
metavolcanic-metasedimentary belt to the east of the map area has been intermit-
tent since 1954,

PYRITE AND PYRRHOTITE MINERALIZATION

Concentrations of pyrite and/or pyrrhotite without associated base metal sulphides
were found al several localities within the map area (Map 2466, back pocket),
predominantly associated with supracrustal rocks. The mineralized areas are de-
scribed individually in the following section. Analytical results are summarized in
Table 7.

Lonebreast Bay, Smoothrock Lake

The island of grunerite ironstone exposed near the eastern end of Lonebreast Bay,
Smoothrock Lake (Map 2466, back pocket) contains minor pyrite mineralization.
The ironstone sirikes east-west, dips verlically and appears to be contained within
the mafic amphibolites which form the western extension of the Caribou Lake-
Pikitigushi River bell. The length and width of this unit is unknown as it is only
exposed on the island. Extensive gossan is present in the ironstone on the west
end of the island and the entire outcrop has rusty weathering.

The ironstone is composed of interbedded fine recrystallized chert (1-4 cm
wide bands) and medium grained grunerite (0.5-2 ¢m wide bands). Fine graing of
grunerite are disseminated throughout the ironstone, and pyrite is also present as
pods up to 1 cm long within the grunerite. The pyrite mineralization is less than
10%. No sulphide mineralization was found in the heavily weathered gossan at the
western end of the outcrop.

A selected grab sample with pyrite mineralization from the central part of the
outcrop yielded only traces of gold (Geoscience Laboratories, Ontario Geological
Survey, Toronio).

A minor (0.3 m wide) sulphide gossan zone with pyrite mineralization is
exposed in mafic garnet amphibolife gneiss on the north shore of Lonebreast Bay,
immediately west and along strike from the described island.

Rove Lake

Two occurrences of massive to disseminated pyrite are exposed on the south
shore of Rove Lake in the northeastern corner of the map area. The occurrences
are exposed within the east-west trending zone of gneissic to foliated mafic
amphibolites. The amphibolite has been extensively epidotized, silicified and
fractured, probably as a result of faulting along the Pashkokogan-Kenoji Lakes
Fault Zone immediately to the north.

Al the western occurrence up to 30% fine disseminated pyrite is present in a
zone of silicified amphibolite approximately 2.5 m wide. The east-west trending
mineralized zone is contained within the silicified amphibolite. The zone is approxi-
mately 0.5 m wide, dips steeply to the south and is exposed over a 2.0 m strike
length. A seiected grab sample coliected by the field party yielded only a trace of
goid and a trace of copper (0.06% Cu; Geoscience Laboratories, Ontario Geologi-
cal Survey, Toronto). Numerous boulders mineralized with pyrite are present on the
shore of Rove Lake in the immediate area of the occurrence.
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TABLE 7. ASSAYS OF SELECTED GRAB SAMPLES

Sample Locatlion Rock Type Minerallzation Cu Ni Zn Au Ag
79-19-242 i Grunerite Ironstone Py - - - ir -
79-19-49 2a Silicified Amphibolite Py 0.06 - 0.05 Ir -
79-19-50 2b Amphibolite (?) Py . - . tr .
78-18-100 Ja Amphibolite Po,Py - - - Ir -
79-19-201 3a Argitlite Pe,Py - - - Ir -
79-19-208 3b Qtz-Carb Vein Po,Py - - - tr -
79-19-209 3b Silicified Amphibolite Po,Py - - - tr -
79-19-212 3¢ Silicified Amphibolite Po - 0.03 0.13 te -
79-19-210 3d Amphibolite Po,Py - - . T .
79-19-237 43 Grunerite Ironstone Py - - - tr -
79-19-236 4b Grunerite Ironstone Py - - - tr tr

Analyses by Geoscience Laboratories, Ontario Geological Survey, Toronto.

Cu, Ni, Zn in wt %. Highest assay ot values over 0.05 wl % reported. Pb was analyzed for,

All samples analyzed for Cy, Ni, Pb, Zn, Au, Ag.
Cu, Ni, Zn, Pb by atomic absorption.
Au, Ag by fire assay.

but all values were below 0.003 wi %.

VIHY 3NV HIONNL FHL 40 ADC 103D
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The easlern occurrence consists of a pyrite mineralized inclusion in a biotite-
muscovite granite pegmatite. The inclusion is exposed at the base of an outcrop on
the Rove Lake shoreline and is approximately 0.5 m by 1.0 m in size. The
mineralization consists of massive to 50% disseminated pyrite in a rock composed
of green amphibole with 5 mm quartz eyes. The rock may be either an altered
mafic metaveolcanic rock or grunerite ironstone, similar 10 that exposed on
Lonabreast Bay to the west. A selecled grab sample indicated only traces of gold
(Geoscience Laboratories, Ontario Geological Survey, Toronto).

Caribou Bay, Smoothrock Lake

Several occurrences of pyrite and pyrrhotite mineralization are present within the
mafic metavolcanic rocks exposed in the centre of the Outiet Bay Pluton. The
mineralization occurs as sulphide veins and disseminations and is associated with
quartz and/or carbonate veins.

The occurrences exposed on the point on the western shore of the south part
of Caribou Bay consist of pyrrhotite and pyrite mineralizaton in a bedded argil-
laceous interflow sediment and associated amphibolite facies mafic metavolcanics.
The interflow sediment is approximately 20 cm wide, strikes at 060°, dips vertically,
and contains approximately 30% fine disseminated pyrrhotite. The associated
mafic metavolcanics contain approximately 5% pyrite and pyrrholite mineralization
in the form of 1 mm sulphide veinlets and disseminations. A narrow zone of
regolith of unknown age consisting of angular argillite and garnet amphibolite
fragments in a limonite matrix, Separates the argillaceous sediments and the
metavolcanics. The zone of mineralization is approximately 1 m wide and the strike
length is unknown, as the occurrence is poorly exposed in a bouldery bank at the
lakeshore, Numerous mineralized boulders are present on the shoreline. Selecled
grab samples of the mineralized argiliite and amphibolite were collected by the
field party from this location, but both samples analyzed contained only traces of
gold (Geoscience Laboratories, Ontario Geological Survey, Toronto).

Suiphide mineralization is exposed along the western shore of the narrow
channel connecting the southern part of Caribou Bay with the main part of the bay,
and in the adjacent islands. The pyrrhotite and minor pyrite mineralization occurs
as ' mm wide sulphide veinleis and sparse disseminations (reaching 10% sul-
phides) in amphibolite and silicified amphibolite. The amphibolite is fractured and
locally contains quartz and/or carbonate veins which also contain minor sulphide
mineralization. The zone of mineralization, alteration, and sulphide gossan extends
for over 100 m on the weslern shore of the channel. Selected grab samples
collected by the field party yielded only traces of gold (Geoscience Laboratories,
Ontario Geclogical Survey, Toronto),

The north tip of an istand in the previously mentioned channel contains a zone
of up to 20% pyrrhotite in silicified amphibolite intruded by granodiorite dikes. The
zone trends approximalely 020°, dips steeply, and is approximately 10 m wide. A
selected grab sample collected by the field party gave a positive test for nickei
with dimethylglyoxime. An assay performed on the sample yielded only a trace of
nickel (0.03% Ni) and traces of zinc (0.13% 2Zn) and gold (Geoscience Laborato-
ries, Ontario Geological Survey, Toronto).

Sulphide mineralization is present on the western shore of the Caribou Bay
channel, near the northern contact of the mafic metavolcanics, adjacent to the
Qutiet Bay Pluton. The pyrrhotite and pyrite mineralization occurs as suiphide
veinlets and disseminations accounting for less than 10% of the amphibolite. A
selected grab sample of the mineralized amphibolite indicated only a trace of gold
{Geoscience Laboratories, Ontario Geological Survey, Toronto). The entire exposure
{approximately 100 m?) has rusty weathering.

ironstone, Southwest of Caribou Bay

The grunerite ironstone occurring near the contact of the Outlet Bay Fluton and
mafic metavoicanics south of Caribou Bay commonty contain disseminated pyrite
mineralization. The ironstone consists of interbanded medium grained recrystal-
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lized chent and grunerite with minor very fine magnetite. Finely disseminaled pyrite
is predominantly associated with the grunerite bands.

At the eastern exposure the ironstone occurs on the northern edge of a large
outcrop. The bedding in the ironsione is highly contorted but the unit trends
east-west and is approximately 10 m wide. Up t¢ 15% disseminated pyrite is
present in the gruneritle bands. The outcrop has local rusty weathering and a
pungent smell indicative of arsenopyrite; but no such mineralization was found. A
selected grab sample collected by the field pary yielded only a trace of gold
(Geoscience Laboratories, Ontario Geological Survey, Toronto).

The western exposure is very similar 1o the first. Up 10 20% pyrite mineraliza-
tion is associated with the grunerite bands. The mineralization is present on the
south edge of the outcrop over a zone approximately 10 m wide. A selected grab
sample yielded only traces of gold and silver (Geoscience Laboratories, Ontario
Geological Survey, Toronte).

Mafic Metavolcanics, Southwest of Caribou Bay

The field party located two exploration trenches in schistose amphibolite facies
mafic metavolcanic rocks southwest ol Caribou Bay. The northeastern trench
exposes pyrile mineralization associated with a minor unit of grunerite ironstone in
mafic metavolcanics al the contact of a foliated granodiorite dike trending at 110°,
and dipping steeply to the south. The southwestern trench contains minor sulphide
gossan in schistose amphibolite. A selected grab sample of pyrite mineralized
ironstone from the northeastern location yielded no significant metal content.

SAND AND GRAVEL

An area of fine well sorted lacustrine sand forms a plain covering approximately 12
km? in the northwesiern pant of the map area. The lacustrine sand has been
modified to form dunes, with a relief of approximately 10 m above the sand plain.
The sand deposits however, are largely surrounded by wet muskeg.

No gravel deposits were identified in the map area. The sinuous esker which
runs from north to south through the map area is composed of sand and boulders
at the surface and may have a gravel component.

RECOMMENDATIONS FOR MINERAL EXPLORATION

Supracrustal rocks in the northern limb of the Caribou Lake-Pikitigushi River beit
from Rove Lake 1o Lonebreas! Bay, Smoothrock Lake, and in the central core of the
Outlet Bay Piuton have the most polential for base metal and precious metal
mineralization in the area. In the Rove Lake belt, the observed pytite mineralization
is stratabound and lies within the thin unit of gneissic to schistose amphiboiite
facies mafic metavolcanics and associated ironstone. Pyrrhotite and pyrile min-
eralization in mafic metavolcanic rocks in the core of the Outlet Bay Pluton is
associated with fracturing, veining, and alteration, possibly as a rasull of intrusion
of the gabbro. The original source of the mineralization however may be syn-
genetic as suggested by the mineralized interfiow sediment near the south end of
Caribou Bay.

Grunerite ironstone exposed in Lonebreast Bay and southwest of Caribou Bay
is Icé‘onsistemly mineralized with pyrite and analyzed grab samples yielded traces of
gold.

The presence of ignecus layering and local clinopyroxenite along the southern
contact of the gabbroic Qutlet Bay Pluton indicate that this zone may have a
potential for metals associated with early cumulate phases in the gabbro. The
relatively iron-rich nature of the gabbro—FeQ™®/(MgO + FeQ™#) = 0.8
(Geoscience Laboratories, Ontario Geclogical Survey, Toronto) —indicates that the
magma may have been too highly eévolved to crystallize chromite and that iimenite
or magnetite would be more likely to crystallize. While disseminated magnetite is
common in the rock, no seams or large accumulations were identified. Observed
magnetic anomalies in the pluton are caused by: (1) apatite-allered clinopyroxene-
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magnetite dike rocks east of Caribou Bay, and (2) locai disseminated magnetite in
amphibolite and gabbro in several other locations.

No mineralization of economic interest was observed in the tonalite
granodiorite of the early plutonic suite. Pegmaltites associated with the late felsic
plutonic suite have a simple mineralogy. No indication of lithophile element min-
eralization (Li, Ce, Be, Ta, Sn) was observed, during the field season.

The Early Precambrian-Middle Precambrian (Archean-Proterczoic) unconformity
may have potential for uranium mineralization. Quicrop of the Sibley Group sand-
stone is restricted to a very small area immediately south of the southeastern
corner of the map area. No radiometric anomalies were identified by the field party
using a 3-channel radiation spectrometer (McPhar TV-LA) in the area in which the
Sibley Group outcrops.

No mineralization was observed associated with the Keweenawan diabase
sills. In the Thunder Bay area, metals, particularly silver, associated with the
Keweenawan sills are believed to have had their source in the underlying Rove
shale (Franklin 1970). The absence of favourable source rocks in the present map
area suggests the sills have limited economic potential.

53



REFERENCES

Arth, J.G., and Hanson, G.N.
1975: Geochemistry and Origin of the Early Precambrian Crust of Northeastern
Minnesota, Geochimica et Cosmochimica Acta, Volume 30, p.325-362.

Ayres, L.D.,, Lumbers, S.B., Milne, V.G., and Robeson, D.W.
1970: West Central Sheet, Ontario Geological Map, Ontario Department of Mines,
Map 2199, scale 1 inch to 16 miles.

Bell, T.H., and Etheridge, M.A.

1973: Microstructure of Mylonites and Their Descriptive Terminology, Lithos, Vol-
ume 6, p.337-348,

Breaks, F.W., Bond, W.D., and Denver Sione

1978: Preliminary Geological Synthesis of the English River Subprovince, North-
western Ontario and Its Bearing Upon Mineral Exploration, Ontario Geological
Survey, Miscellaneous Paper 72, 55p.

Chayes, F.
1952. Notes on the Staining of Potash Feldspar by Sodium Coballinitrite in Thin
Sections, American Mineralogist, Volume 37, p.337-340.

Collins, W.H.

1909: A Geological Reconaissance of the Region Traversed by the National Trans-
continental Railway Between Lake Nipigon and Clay Lake, Ontario Geological
Survey of Canada, Publication Number 1059,

Davies, J.C, Pryslak, A.P., and Pye, E.G.

1966: Sioux Lookout-Armstrong Sheet, Geological Compilation Series, Ontario De-
pariment of Mines, Map 2169, scale 1 inch to 4 miles.

Douglas, R.J.W.
1973: Geological Provinces, Map 27-28, in The Natural Atlas of Canada, Department
of Energy, Mines and Resources, Ottawa.

Frankiin, J.M.
1970: Metallogeny of the Proterozoic Rocks of the Thunder Bay District, Ontario,
Ph.D. Thesis, University of Western Ontario, 317p.

Glickson, AY.

1976. Trace Element Geochemistry and the Origin of Early Precambrian Acid
lgneous Series, Barberton Mountain Land, Transvaal, Geochimica et Cos-
mochimica Acta, Volume 40, p.1261-1280.

Gussow, W.C.

1942: Geology of the Caribou-Pikitigushi Area, Ontario Depariment of Mines, Vol-
ume 49, Parl 6, 1940, p.1-12. Accompanied by Map No. 49q, scale 1 inch to 1
mile.

Irvine, T.N., and Baragar, W.R.A.
1971: A Guide to the Chemical Classification of Common Volcanic Rocks, Cana-
dian Journal of Earth Sciences, Volume 8, p.523-548.

Jensen, L.S.

1976: A New Cation Plot for Classifying Subalkalic Voclanic Rocks, Ontario Division
of Mines, Miscellaneous Paper 66, 22p.

ODM-GSC

1960: Goldsborough Lake, Thunder Bay District, Ontario, Ontario Department of
Mines and Geologicat Survey of Canada, Aeromagnetic Series Map 940G,
scale 1 inch to 1 mile. Survey flown May, 1959 to March 1860.

1862: Armstrong, Thunder Bay District, Ontario; Ontario Department of Mines and
Geological Survey of Canada, Aeromagnetic Series Map 2114G. Scale 1 inch to
1 mile, Survey flown April to October, 1962,

Philpotts, AR.

1967: Origin of Certain Iron-Titanium Oxide and Apatite Rocks, Economic Geology,
Volume 62, p.303-330.

Prest, V.K.
1970: Quaternary Geology of Canada, Geological Survey of Canada, Economic
Geology Report 1 (5th Edition), p.616-764.

54



RH SUTCLIFFE

Pye, E.G., Harris, F.R., Fenwick, K.G., and Vaille, J.
1965: Tashota-Geraldton Sheet, Geological Compilation Series, Ontario Department
of Mines, Map 2102, scale 1 inch to 4 miles.

Sage, R.P., Breaks, F.W., Stott, G., and McWilliams, G., and Bowen, R.P.

1974: Operation Ignace-Armstrong, Pashkokogan-Caribou Lakes Sheet, District of
Thunder Bay, Ontario Division of Mines, Preliminary Map P.962, Geological
Series, scale 1 inch to 2 miles. Geology 1973.

Schwerdtner, W.M,, Stone, D., Osadetz, K., Morgan, J., and Stott, G.M.

1879: Granitoid Complexes and the Archean Tectonic Record in the Southern Part
of Northwestern Ontario; Canadian Journal of Earth Sciences, Volume 18,
p.1965-1977.

Stone, Denver

1974:. Ovoid Anorthositic Gabbro at Caribou Lake, Ontario, B.Sc. Thesis, Queens
University, Kingston, Ontario, 59p.

Streckeisen, A.

1976: To Each Plutonic Rock lts Proper Name, Earth Science Reviews, Volume 12,
p.1-33.

winkler, H.G.F.

1976: Petrogenesis of Metamorphic Rocks, 4th Edition, Springer-Verlag Publishers,
New York, 334p.

Zoltai, 5.C.

1965a: Thunder Bay, Surficial Geoiogy, Ontario Depariment of Lands and Forests,
Map 5265, scale 1 inch to 8 miles. Geology 1958 to 1960.

1965b: Glacial Features of the Quetico-Nipigon Area, Ontario; Canadian Journal of
Earth Sciences, Volume 2, p.247-269.

55



INDEX

Agmatitic breccia ... 15,24,45
Albite syenite, colour index ................. 28
Alphonse Bay ........c.ocecveveee. 15,35,45,46
ARSTALION ..oovee e D1

Hydrothermal ..., 33,46
Altered cl|n0pyroxemte

enclaves .. errriee i estrenrsreesrnennenens 20
Amphibolite:

ADOPNYSES ...covvrcnere et 24,25

ENClaves .......vceevveeveecenee. 9,14,21,24

INCIUSIONS .ovvevereeeemerrimeemneeniesnses 14,21

Analyses, microprobe,
plagioclase megacrysts ..., 25

Analytical resulls ... 37
Anomalies, magnetic ...........ccerreeeeee. 52

Apophyses:
Amphibolite ..o 24,25
GADDIO .. e 26

PegMAatite ....ocooeevrerercteccemirinenen, 31
AMMISIIONG 1oevecesmsisesissnersirerennsesseremsens 4

ArSENOPYIite .....oceveieeremreeis e 52
ASSIMIIALION ... e 21
Basaltic magmatism .........cceeeeeeees 38,47
Basin and dome structures .............. 34
Biotite melanosomes ..........c.coeeeeee. 15,23
Biotite tonalite enclaves ............cee. 26
Block faults ......cc.ceeereecrrvrcenereemiinvens 46

Boulder fields .......cccoviieinineicrininns 35
Breccia, agmatitic ... 15,24

Caribou Bay .. 4,10,12,27,29,31,36,51-563
Caribou Bay Pluton ............... 13,30,31,47

Caribou Lake .......... 4.5910,14,15,23-25
. 32,33,35,39,45,46

Canbou Lake Supracrustal
BRI ..o cireereer e e 4

Caribou Lake-Pikitigushi

River Supracrustal Beit.... 4,9-11,49,52
Caribou RiVET ... verreicmenrieeeecsiianns 45
Catackasis ..o ecever e, 10,32,46
Cataclastic foliation .......ccceov i 32
Cataclastic TOCKS vvvvveeeeerveeirrrieereeens. 32
Cataclastic 1eXture ........cccoocvveimernans 29,32
Chert bands .........cccvereerrenrernrmaarereennes 12
Colour index:

Albite syenite ... e 28

DHOTIE veeveeerreeerreecmeesisennsssessnsivaresensee 29

(ET: 10 o (+ JORTOUO T UUSO N 29

Gabbroic rocks ....cevceeeveieeeniee e 27

Mafic dike rocks ..o 24

Mafic metavolcanic rocks ..., 1

Mafic minerals .......ccocevevenreervenenne 31

Oligociasite ... 28

56

Contacts, inCIuSIoN .........cccceevevvevcenrenes. 15
COPPEN covvveeeerrnerreereesmesnenesesirsrniines 49
Cove IS1ANG ..o 23
Cowman Lake ..........cooeereeeee.. 4,9,15,24,25

Diapirism .. JOTSUURUURRIRIRY © <
Dicrite, colour mdex ............................. 29
Disseminated magnetite ..........c......... 12
Disseminated pyrite ........covvveirviereenn. 12
Dome SITUCIUIES ..vcvcvierrerveereereenesnicnenss. 40
Domes, tonalitic rock .........ccvveeniccnn. 14
Domical Structures ........cccovveeeines 21,46
DUTIES .o reieernsrrassremerreseseennmirenees 30,52

ElevatioNS ...c.vocvveeeecereerecer e mcnaenes 5
Enclaves:
Alterad clmopyroxemte 26
Amphibolite ...

.9, 14 21 24 33 47
Biotite tonallte
Cllnopyroxenlte
GADDIO ...
Hornblende gabbro ...,
MEBTIC ceeeeeesrr v e assss e srrss sl
Mafic amphibolite .........ccoceeennne.
Mafic metavolcanic ........occvreerenen.
TONAlITE ..cvriv et
English River Subprovince
Epidotizalion .......ccooeveevcvinciirenniasinens

ESKEI cucovrertrrire s risssnnee

Feeder SYStem ... iisiaes 38
Fluidai texXture .......cccevieererseersrecmsrcsesne 45
Foliation, cafaclastic ....ceeoceeviciiinnns 32
Gabbro:

ADOphYSeSs ..o, 26

Colour INAEX .....coecoeeecenrcrsinnerenns 29
Gabbroic rocks, colour index............... 27
Garnet, poikiloblastic .....c.c.coiiienirenns 15
Garnet-rich selvages .........ocevvevieneee 10

Gibson Lake .......coevieivcniniinnien,
Glacial Lake AQassizZ.........ceevveerere. 36

Glaciolacustrineg sands .......coceccrrnieiees 5
GIeN LaKe ..o erer e 9,34
Gneissic banding ... 10,23,24
GO e ereeeeenene: 48,861,52
GOSSAN ...occeiecrerrreresresreesrenearsmrennes. 38

1T [ o] 11+ L= 2RO 51,562
Granite 1eUCOSOMeSs ........cccveveeeee. 15,23,45
Granitoid compiex,

Sowden-Wabikimi Lakes ........cccce.eoe. 4

Granitoid plUtoONISM ....ccvvverreececeneenes. 3T



Greenstone bett, Caribou

Lake-Pikitigushi River ..........coveeeeeeen. 4
Ground moraing ........cccevcreeereeeer. 4,5,38
GIUNBILE ..c.eveemreerer e seesmereteesees s 12,13
Grunerite ironstone ....... 9,12,45,49,51,52
Hematization ..o emvmerenrerarianssions 33
HOPPINS LBKE ....crvevee et g
Hornblende inCIUSIONS ....ococcireviiensee 25
Hybrid phase, granodiorite................... 31
Hydrothermal alteration ................. 3,46
Igneous layering ... 9,82

Hornblende gabbfo ..., 28
INCIUSIONS ..ot 9,27

AMPHIBOIE ..o 14,21

CONMACES ...oreecirinrrmsenresren e ssiisns 15

Hornbiende .........cccvcermnreineciiciieccenien 25

Mafic PhAaSEs ........cererreemsienecsinresienns 28

Metavolcanic rocks .........cccvicvirnna-s 47

(o F: To T oTol7-T-1- SO U o 31

PYTIte ..o e 51

7o) 0 =1 o - SR 30

TONAUE ..ot 24 47
Intarflow sediment ...........cccoeerioans 51

Mineralized ......c.covereevmisinniienninn 52
[FONSIONG ...ocoviniiiirerme e e rrsresrestens 13

Grunerite .......ccceercevene 9,12,49,51,52
Leucosomes, granite ...........c.......... 15,23
Lineaments .........cceecermennesrensnninnees 46
Lit-par-iit injection migmalite .............. 45
Lonebreast Bay ............. 4,12,36,49,51,52
Mafic metavolcanic

ONCIAVES ..o vreer e 26
Mafic minerals, colour index.............. 31
Magma chamber ... 38
Magma SOUFCE ......oovreereecnvciecaniecssanses 37
Magmatic differentiation ..........c..cceoee-. 34
Magnetic anomalies ........cconvreanens B2
Magnetometer surveys,

Y1 {07411 o1 S0P 48
MEQACTYSES ..ot et 6

MICroClNe ..o e 3

Plagioclase ....meniiieniinennnne 25,27
Melanosomes, biotite ................... 15,23
Metablasts, microcling ..........cc.cceeees 31
Metamorphic differentation ................. 15
Microcline megacrysts ........c.oceeeene 31
Microcling porphyroblasts ..... 9,14,21,23
Microprobe analyses,

plagioclase megacryst .................... 25

Mineralization:

Base Metal ....coceeeeereeves e eeeeee 52

Precious metal .........coeciriviciinnnnns 52

128711 (- J 49,51,62

Pyrrhotite ... 12,49,51,62

SUIPHIBE oo 51
Mineralized boulders...........cooeereeeeanc. 51
NICKE] 1.veveiecrree e nens 51
Nipigon PIate ..........ceveienecerecnne 4,10,33
OgoKi RIVEF ..t e 5
Operation Ignace-Armstrong ........... 5,37
OUtCrop density ......ooveerirncencicinienennens 5
Outlet Bay... 4,8,15,23-25,32,33,35,37,45
Outiet Bay Fault ............ccorrmvrnreciemne. 33
Qutiet Bay Fault Zone ... 48
Qutlet Bay Pluton ............. 5,6,9-15,23-31
....................................... 37-39,45-48,51,52
QUIIOIS ..vovierer et re e s nstesaors 33
Partial melting, tonalite .............cceeeene 15
Pashkokogan Lake-Kenoji

Lake Fauit Zone ..... 10,32,33,45,46,49
Pegmatite, apophyses .....cccceereieneee. <
Phenocrysts, plagioclase .. 9,10,24,25,27
Pillow StruCtUres .......c.ccoeevevremrevsveccecne. 10
Plagioclase megacrysts .............. 25,27

Microprobe analyses ......cueveeeene 25
Plagioclase phenocrysts ... 9,10,24,25,27
Plagioclase, inclusions ..., 31
Pleistocene deposits ... 35
Plutons:

Caribou Bay ...c.cccoevenirricrinnns 13,30,31

Cutlet Bay .......... 5,6,8-15,23-26,28-31

Smoothrock Lake ................ 9,13,14,31

Southern Caribou Lake ......... 6.9,13,30
Poikiloblastic garnet ...........ceemerae 15
Porphyroblastic

CliNOPYIOXENO .....cvvvnneiemre e cecestesnsans 1
Porphyroblastic garnet ... 11
Porphyrobiasts, microcline ........ 14,21,23
Pyrite mineralization .................. 48,51,52
Pyrite occurrences,

renching ... 49
Pyrite, disseminated ...........coveeveeeennene 52
PYITHONE® ..ot 9

Disseminated ........coeveemmenienicennene 51

Mineralization ..o 12,49,51,562
Reaching Lake .........ceconierens 21,25,45,48
ROGOIItN ..t 51
Relict pillow Sructures ...........cccevevneenes 9
Remnants, supracrustal ........ccocvnrvennne. 9

See: Enclaves; Inclusions



Rhythmic igneous layering ............. 26,27
Rock exposure .. .4
Rove Lake ....... 4 5 10 11 32 33 49 51 52
Hove Lake Belt .........c.cco..... 8,12,45,52
Rove shale .........ccccvcecvncenninie s 53
Sand, lacustrine .. vrerernrerreeneneeares D2
Sandstone, Slbley Group ................ 10,53
Sandy BPION .....ocovevreee e ssrrserreer e 35
SaANAY Il o 30
Saturday Isiand ... 9 10 15
Selvages, garmnet-nich ... 10
Sibley GIOUR .ot 6

Sandstona ... 10,63

SediMENIS ... 33
SHVEE ..o ecvrerreeeree s e s 52,53
Smoothrock Lake ... 4,59-12,27
............................................. 29,31,36,49,52
Smoothrock Lake

PIUION oo 9,13,14,31,45,47
Southern Caribou Bay Pluton .............. 48
Southern Caribou Lake

Pluton ...cccceverinans 6,9,13,30,37-39,45,47
Sowden-Wabikimi Lakes

granitoid COMPIeX .......cvvevvireinecnn 4
Sphene, INCIUSIONS ... 30
Staining for potash feldspar ............... 13
Sturgeon Arm .........c.cvvneennnns 14,15,24,35
Suites of intrusive rocks ................. 12
Sulphide gossan .........oveivennne. 51,52
Sulphide mineralization ...........cceee 51

Base metal .. 52

PYM® . e 49 51 b2

Pyrrhotite ......cccovveverreirecenne 12,49,51,62

Veins and disseminations ............... b1t

Supracrustal belt, Caribou
Lake-Pikitigushi River.........c.cceee. 8

Surficial geology ......criecenenieeeeens 35
Surveyed and cut Hnes ... 5
SWAMD ..ot res s ne e 36
Synclinal Structure ... eeeceivernas 10

Synformal structure ........cocveececveveeen. 45

Tectonic style, major
iNtrusive Sutes ..., 46
Textures:
Cataclastic .....cocvveerir e
FIUIAD caeeeceerreerteeresteersreneerensreenene:. 45

Tonalite dOmMes ......ccvcceeveeerreseenreceers. 14,45

Tonalite INCIUSIONS ....ocieirrecirrniieenees 24
Top INdICators ......coovevererienieeereenree 10,45
Tremolite, radiating rosettes ............. 12
TrENCHES ...cocviceeiremiemreemt e e 52

58

Uranium mineralization,

POENLial ..o e B3
Veins and disseminations,

suUlphide ... 51
Vains:

Carbonate .......c.eeeeveereeerieneesan 51

QUABNMZ ... s aee 51
Wabigoon Subprovinge ..................... 4,46
wabigoon-English River

Subprovinces boundary ................... 32
ZINC coreeeree et eecereersnesenees s s ssaresnr s s brceanes 51









Ministry of
Natural

Resources
Ontario

50°35°

50°25' |-

;Bnuldam Goss:
ck
45
5af10d,8
Boulders b
BaY hfluﬁ?‘;&v
Sedukesa.',Sa!
5abf10d

af10d6a

0‘ Sad saf

i 5064 dikazy 10

10d incl,
1000 Atve basadf

@
RS 5af10d

o 104

® 6

P

70",

TETTeests
_a% ni g ﬁ.,@y*.
TERERD B nat s b

<l g : ’ i el A i
. @&&gﬁg@q@*%*@*gif&g Py
: -g@fa&dﬁ&m@.*@%@%&‘&m
o g Q@*‘&*'%*@ﬁ e e

'&&3 wég.k. :

@1
Boulders
gﬂnuldera

J © 1c5eafiobd 11acsafiob

—— akﬂ - Py o]
— noy B f
—_— _‘_‘E // Lako. oulders

BouldersoQ

7

5af1d10d
2. 10d

Tci0de

1 B,
; ~ ~ﬂd
100 104 - 011058 10 \7
5550 oo Lo ¢ 0058 9!0d 5bi10d,,

10d £ )
/35‘ By dikes

2:‘95’ %10d
5c@%ie Caribou »

Boulders 1d

SeSa

Sbige
5m@s$

128, 1c 18

5ag1 proe Saf inclusions of

. Sacgm Alphonse _ biotte sensH e

Sagt10a 12a dikes

12a 50010 gy 5agfid
M Tr 5ag10ald ey T 65°
-l : E D o &
. 4 52 172 128 ‘e ) A

—_10*

Boulders

5ag
Senl&:‘wm \)
589 _5agcid N

sgig
B

;@l"’ : Ef'.
*_%%*ﬁ ]

SRS Bt o
L & 2" Wy
i

Bouﬁ:lers

Caribou

| 1Boulders

: qm
Qﬂoulders

Safta

f 5, °
Sl o10ce W
Salldlnag:' :
o ]

Caribou

@Boulders

Sageld
7

"%
oulders|

A

Ontario Geological Survey
Map 2466
Funger Lake

3 s

ling £
MK

Scale 1inch to 50 miles
NTS Reference 521/6, 521/11

LEGEND

PHANEROZOIC

CENOZOICa

QUATERNARY
PLEISTOCENE AND RECENT

Till, esker deposits, glaciolacustrine
sand deposits, swamp stream and
lake deposits.

UNCONFORMITY
PRECAMBRIAN®

MIDDLE TO LATE PRECAMBRIAN
(PROTEROZOIC)

LATE PRECAMBRIAN
MAFIC INTRUSIVE ROCKS
71 12 Unsubdivided.
~ | 12a Diabase dikes.
—1 12b Diabase sheets, diabase sills.
12¢c Granophyre, porphyritic grano-
phyre dikes related lo diabase.
INTRUSIVE CONTACT

EARLY PRECEMBRIAN (ARCHEAN)®
CATACLASTIC ROCKSd

11 Unsubdivided.
- 11a Mylonite.
11b Augen gneiss.

11¢ Protomylonite.
11d Pseudotachylite.

FAULT CONTACT
LATE FELSIC PLUTONIC ROCKS®

10 Unsubdivided.
.: 10a Biotite granite.
10b Biotite muscovite granite, mus-

covite biotite granite.
10c Biotite granite pegmatite.
10d Muscovite granite pegmatite.
10e Garnet bearing.

INTRUSIVE CONTACT

LATE FELSIC TO INTERMEDIATE
PLUTONIC ROCKS

9a Porphyritic granodiorite,
.: granodiorite.
9b Granite, equigranular.

9c Mafic granodiorite.
INTRUSIVE CONTACTS

ALKALINE FELSIC TO ULTRAMAFIC
PLUTONIC ROCKSh

8a Biotite = hornblende * clino-
pyroxene albite syenite, oligo-
clasite, mafics less than 20%.

8b Biotite = hornblende = clind-
pyroxene diorite, gabbro, mafics
20% to 65%.

8c Hornblende-clinopyroxene mela-
gabbro, malics 65% to 90%.

8d Hornblende-clinopyroxene, clino-
pyroxene-hornblendite.

INTRUSIVE CONTACT/
MAFIC TO ULTRAMAFIC PLUTONIC ROCKShk

e 7a Anorthosite.

: 7b Hornblende anorthositic gabbro.

7c Hornblende gabbro.

7d  Clinopyroxene gabbro.

7e Hornblende-clinopyroxene mela-
gabbro.

7f  Hornblende clinopyroxenite,
clinopyroxenite.

7g Apatite-clinopyroxene-magnetite
dike rocks.

7h Clinopyroxene bearing.

7j  Quartz bearing.

7k Magnetlite bearing.

7m Plagioclase phenocryst bearing.

7n  Rhythmically layered.

INTRUSIVE CONTACT

MAFIC DIKE ROCKS

6 Unsubdivided.

6a Amphibolite.

6b Hornblende gabbro.

6¢c Gabbroic anorthosite, anorthositic
gabbro.

6d Plagioclase phenocryst bearing.

6e Mafic lamprophyre.!
INTRUSIVE CONTACT

EARLY FELSIC TO INTERMEDIATE

PLUTONIC ROCKS

5 Unsubdivided.

5a Biolite tonalite.

5b Biolite granodiorite.

5c Biotite-hornblende diorite, quartz
diorite.

5d Biolite-muscovite granite, muscov-
ite-biotite granite.

5e Massive.

5f Foliated.

5g Gneissic with granite leucosome.

5h Quartz phenocryst bearing, quartz
aggregale bearing.

5j Microcline metablast bearing.

5k Garnet bearing.

INTRUSIVE CONTACT
METAMORPHOSED ULTRAMAFIC ROCKS

4a Serpentinized dunite.
‘m 4b Metapyroxenite.

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS
CHEMICAL METASEDIMENTS

3a Chert.
3b  Gruneritic chert.
3c  Gruneritic ironstone.

CLASTIC METASEDIMENTS
2 | 2a Angilite.

MAFIC METAVOLCANICS

1 Amphibolite, unsubdivided.

1a Pillowed amphibolite.

1b Porphyritic amphibolite.

1c Massive amphibolite.

1d Foliated to schistose
amphibolite.m

1e Amphibolite gneiss=clino-
pyroxene=garnet.m

1g Coarse-grained amphibolite.n

1h Magnetite bearing amphibolite.

1j Garnet bearing amphibolite.

po Pyrrhotite.
py Pyrite.

@ Unconsolidated deposits. Cenozoic deposits are
represented by the lighter coloured parts of the map.

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

€ Plutonic rock classifications follows the IUGS Sub-
commission on the systematics of igneous rocks
(Streckeisen, 1976).

d pPashkokagan Kenoji Lake Fault Zone.

® Smoothrock Lake Pluton and associated pegmaltites.

t Caribou Bay Pluton.

9 Age relation with respect to unit 8 indeterminate.

h Southern Caribou Bay Pluton.

I' Age relations with respect to units 7 and 9 indeterminate.
I Qutlet Bay Pluton.

k Rocks designated as containing clinopyroxene
may contain uralitized clinopyroxene.

! Age relations with respect to units 6 to 10 indeterminale.
M Schists and gneisses are of probable voicanic origin.

" May be gabbro and metagabbro in part, particu-
larly south of Qutlet Bay Pluton.

SYMBOLS

% ﬂ Glacial striae. Glacial fluting or
drumlin.

st
| Esker.

.-=~ | Bedrock; (small outcrop, area of
| outcrop).

+ Bedding, horizontal.

Bedding, top unknown; (inclined,
s vertical).

7°’;5/ ¥y Bedding, top indicated by arrow;
%0°| (inclined, vertical, overturned).

W Bedding, top (arrow) from grain grad-
%or| ation; (inclined, vertical, overturned).

m}’:}f X Bedding, top (arrow) from cross bed-
e| ding; (inclined, vertical, overturned).

Bedding, top (arrow) from relationship
» % | ofcleavage and bedding; (inclined,
overturned).

Lava flow; top (arrow) from pillows

% %W | shapeand packing. Lava flow; top

in direction of arrow.

/ Direction of paleocurrent.

15° Schistosity; (horizontal, inclined,
+ 7 i vertical).

75° Gneissosily; (horizontal, inclined,
+ 7| Vertical)

80° Foliation; (horizontal, inclined,
+%

vertical).
Banding; (horizontal, inclined,
+77 vertical).
yd Lineation with plunge.

Geological boundary; (observed,
ax position interpreted, deduced from
L L geophysics).

, —1000%| - Magnetic contour value in gammas.
MA Magnetic attraction.

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

/ Lineament.

70, Jointing; (horizontal, inclined,
. s vertical).

/; & Drag folds with plunge.

5(/;.} Anticline, syncline, with plunge.

J d{ 7 Ddﬂi ho}f;; (vertical, inclined, projected
DH vertically, projected up dip).
° S Overburden shown.

o3 Location of sample.

\, e Vein, vein network. Width in inches

or feet.
RA Radioactivity.
LT Swamp.
e 2k

Motor road. Provincial highway
—€9— number encircled where applicable.

Other road.
Trail, portage, winter road.

Published 1983

PROPERTIES, MINERAL DEPOSITS

No current or defunct properties for which geologi-
cal or related information is available are present
within the map area as of October 1, 1979.

No claims were held in the map-area as of October
1, 1979.

Parts of this publication may be quoted if credit is

given. It is recommended that reference to this map

be made in the following form:

Sutcliffe, R.H.

1983: Funger Lake; Ontario Geological Survey Map
2466, Precambrian Geology Series, Scale 1
inch to ¥ mile, geology 1979.

Ontario Geological Survey
Map 2466

FUNGER LAKE

THUNDER BAY DISTRICT

Scale 1:31,680 or 1 Inch to 2 Mile

Chains 80 60 40 20 0 1 2 Miles
Metres 1000 0 1 2 3  Kilometres
[E—— —— | P ———

Feet 1000 0 5,000 10,000 Feet

——] | —— — Pr—

SOURCES OF INFORMATION

Geology by R.H. Sutciiffe and P.A. Fernberg and as-

sistants, Onlario Geological Survey, 1979.
Geology is not tied to surveyed lines.

ODM-GSC Aeromagnetic Maps 940G and 2114G.
Preiiminary map (OGS), P 962, Operation Ignace

Armstrong, Pashkokogan-Caribou Lakes sh

eel, is-

sued 1974. Names of some major plutons and

structure features were taken from this map.

Cartography by D.G. James and assistants,
veys and Mapping Branch, 1982.

Sur-

Basemap derived from Forest Resources Inventory
maps 504891, 504892, 505891, 505892 with minor

revisions by R.H. Sutcliffe, Ontario Geological Sur-

vey.
Matgne:r'c declination in the area was approximately
2°

ast in 1980.

L= v 5 we{ /Nt@rnational or Provincial boundary.

v County, District, Regional or District
s § s Municipal Boundary, with mile post.

m Municipal Boundary, (City, Town,

" Improvement District, Incorporated

- Township), with milepost.
i Township, Indian Reserve, Meridian,

. Base Line, Provincial Park, with

_ milepost, (surveyed, unsurveyed).
@ Mining property, surveyed. Mineral
2 I deposit or mining property, unsurveyed.

| | Surveyed line.
|—— —— Unsurveyed line.

All boundary and survey lines are approximate
position only.

Some symbols may not occur on this map.
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