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MARGINAL NOTES

INTRODUCTION
The area investigated is bounded by Latitudes 
500 23'00" to 50037'30"N and Longitudes B9 g07'30" to 
89C 20'00"W. The center of the map-area is approxi 
mately 30 km northwest of the town of Armstrong. The 
southeastern part of the map-area is accessible from 
Caribou Lake which can be reached via a 10 km gravel 
road from Armstrong. Smoothrock Lake and Rove Lakes, 
in the northern part of the map area, Cowman Lake in the 
eastern part and several unnamed lakes in the south 
western pail of the area are accessible by float equipped 
aircraft which can bc chartered in Armstrong, A well de 
veloped system of portages connects Caribou Lake and 
Smoothrock Lake via the Caribou River. The town of Arm 
strong is situated on the Canadian National Railway, 
which passes approximately 15 km south of the map- 
area.

MINERAL EXPLORATION
Mineral exploration within the map area has been mini 
mal, No work in the area has been recorded at the As 
sessment Files Research Office, Ontario Geological Sur 
vey, Toronto or at the Regional Geologist's Files, Ontario 
Ministry of Natural Resources, Thunder Bay. Evidence of 
minor trenching of pyrite and pyrrhotite occurrences in 
mafic metavolcanics was observed west of Caribou Bay 
of Smoothrock Lake during the field mapping. Previous 
metal and base-metal exploration in the Caribou Lake- 
Pikitigushi River metavolcanic belt to Ihe east of the map- 
area has been intermittently aclive since 19b4.

GENERAL GEOLOGY
The present map-area has been examined by Sage etal. 
(1974) as part of the Operation Ignace-Armstrong recon 
naissance survey. Gussow's (1942) mapping of the Cari 
bou Lake-Pikiligushi River metavolcanc-metasedimen- 
tary belt includes the eastern part ol the area, The 
geology of the area has been compiled by Davies et si. 
(1970) and Springer (1978) has assessed the mineral po 
tential of the region.

The Early Precambrian (Archean) rocks of the runger 
Lake area consist of 1) ampnibolite facies mafic metavol 
canics and minor metasediments, 2) an early plutonic 
suite of biotite tonalite. 3) a northeast trending swarm of 
amphibolite, gabbro and gabbroic anorthosite dikes, 4) 
the gabbroic Outlet Bay Pluton which intrudes the tonal 
ite, 5) the alkaline Southern Caribou Lake Pluton consist 
ing of mainly albite syenite, and 6) a :ate suite of granite 
and pegmalite. Middle to Lale Precambrian (Keeweena- 
wan) diabase dikes, sheets and sills are numerous in the 
area.

The Caribou Lake-Pikitigushi River belt bifurcates into two 
east-west trending limbs to the east of the map-area 
Within the area, the northern limb extends through Rove 
Lake and west to Lonebreast Bay of Smoothrock l ake. 
This limb is bounded by biotite tonalite to Ihe south and 
by the Pashkokogan LaKe-Kenoji Lake fault zone (Sage 
e! a/. 1974) lo the north. The belt is 200 m to 666 m wide, 
and appears to be continuous over a strike length of ap 
proximately 15 km, The belt is predominantly composed 
of mafic amphibolite schists and malic garnet-clinopyrox- 
ene amphibolite gneiss of probable volcanic origin. Grun 
erite ironstone consisting of interbanded recrystallized 
chert and grunerite with minor pyrite is exposed within the 
belt on an island at the eastern end of Lonebreast Bay of 
Smoothrock Lake.

The southern limb of the Caribou-Pikitigush' belt passes 
through Saturday Island of Caribou LaKe, north to Glen 
Lake and west towards Hoppins Lake.This bell is com 
posed of massive to foliated mafic amphibolite and local 
zones of amphibolite with relict plagioclase phenocrysts. 
The southern part of the belt is highly foliated and has 
been extensively fragmented by the intrusion of the biot 
ite tonalite The northern part of the belt, adjacent to the 
Outlet Bay Pluton, is predominately composed of mas 
sive amphibolite and commonly contains irregular 
patches of hornblende gabbro. This gabbroic rock within 
the amphibolite is developed on a scale of centimetres to 
metres and locally appears to be derived in-situ.

Amphibolite facies mafic metavolcanics also occur cen 
traliy within the gabbroic Outlet Bay Pluton. These meta 
volcanics are considerably less deformed than those of 
the northern and southern limbs of the Caribou-Pikitigushi 
belt and locally display relict pillow structures. Along the 
southern contact of the mafic metavolcanics, adjacent to 
the Outlet Bay Pluton, a 50 to 100 m wide zone of chert, 
gruneritic chert and grunerite ironstone is present. The 
ironstone is composed of inierbanded recrystallized 
chert and grunerite with disseminated pyrite and pyrrho 
tite.

The early suite of granitoid rocks consists predominantly 
of tonalite with minor granodiorite and granite. The tonal 
ite displays a wide spectrum of textural variation and sev 
eral ages of intrusive phases are present. Recrystallized. 
foliated biotite tonalite with quartz aggregates predomi 
nates in the northern part of the area, in the vscinity of 
Sturgeon Arm of Caribou Lake a variety ol phases are 
present. The sequence of intrusion of the phases is 1) 
fine-grained massive to foliated tonalite. 2) medium- 
grained massive to foliated tonalite with quartz aggre 
gates, 3) medium grained equigranular massive grano 
diorite and granite. Gneissic biotite tonalite, character 
ized by in-situ granite (sensu-stricto) leucosomes, is 
common in the southern part of the area. In the west-cen 
tral part of the map-area the biotite tonalite is commonly 
fine-grained and massive to weakly foliated. Minor horn 
blende diorite to tonalite is present in the vicinity of mafic 
supracrustal remnants and appears as a gradationai or 
cross-cutting phase with respect to the biotite tonalite.

An extensive swarm of fine- to medium-grained massive 
amphibolite dikes and medium-grained hornblende gab 
bro dikes, trending N20C E to N50C E discordantly invades 
the tonaliles north of the Outlet Bay Pluton. The dikes 
range from 0.5 m to 50 rn wide and can be traced for 
strike lengths in excess of 1 km in areas of good expo 
sure. Dikes of anorthositic gabbro having plagioclase 
phenocrysts up to 10cm diameter occur on Outlet Bay of 
Caribou Lake and northeast of Cowman Lake. Studies on 
the Outlet Bay exposure by Stone (l 974) indicate the pla 
gioclase phenocrysts are bytownite in composition Also 
parallel with the dike swarm are two 300 to 500 m wide 
dikes of gabbro which join the Outlet Bay Pluton south of 
the Caribou River.

The crescent shaped gabbroic Outlet Bay Pluton occu 
pies 12 km by 8 kin and dominates the central part of the 
map-area. The pluton is intrusive into biotite tonalite on its 
northern, eastern and southern margins and contains a 
central core of amphibolite facies malic metavolcanics. 
The pluton is composed of medium grained, massive to 
weakly foliated, hypidiomorphic hornblende gabbro with 
minor biotite and/or clinopyroxene On the southern con 
tact of the pluton, igneous layering, with rhythmic grada 
tions from hornblende gabbro to anorthosite, is locally 
present Minor sporadically distributed clinopyroxenite 
occurs near the eastern and southern contacts of the 
body. Enclaves of massive, fine-grained amphibolite 
ranging in size from several centimetres to greater than 1 
km are also present in the pluton.

On the southern margin of the map area a 6 km x 3.5 km 
alkalic pluton, named the Southern Caribou Lake Pluton, 
intrudes the biotite tonalites. The pluton varies from albite 
syenite to hornblende pyroxenite. Medium-grained, hypi 

diomorphic albite syenite, with variable proportions of 
biotite, hornblende and clinopyroxene, is the predomi 
nant phase The more mafic phases occur primarily 
around the margin of the intrusion and are locally present 
as inclusions in the ablite syenite.

An isolated lens of ultramafic rock occurs within the tonal 
ite on Caribou Bay of Smoothrock Lake. The body which 
appears to be an inclusion in the tonalite, has a medium 
width of 50 m and vanes from metapyroxenite lo serpen 
tinite.

Granitoid rocks ranging in composition from mafic grano 
diorite lo granite intrude the Outlet Bay Pluton and mafic 
metavolcanics in the vicinity of the southern part of Cari 
bou Bay of Smoothrock Lake. The granodiorite predomi 
nates and is medium-grained, hypidiomorphic and char 
acterized by microcline phenocrysts to 2 cm,

Medium-grained, equigranular, massive garnet-muscov- 
ite-biotite granite of Smoothrock Lake Pluton has intruded 
the biotite tonalite in the northwestern part ol the area. 
Numerous sills and dikes of garnet-biotite-muscovite 
bearing granite pegmatite associated with the Smooth 
rock Lake Pluton invade all the Early Precambrian rocks 
in the northern and western parts of the area,

Middle to Late Precambrian (Keeweenawan) olivine dia 
base sills and sheets of the Nipigon plate occur in the 
southeastern, southwestern and northern parts of the 
area. The southeastern diabase sill (east o! Caribou

Lake) is underlain by grey weathering sandstone of the 
Sibley Group which outcrops 400 m south of the south 
eastern corner of the area (Sage etal. 1974). In the south 
western part of the area the diabase sheets are discor 
dantly intrusive into biotite tonalite. Chill zones of 
aphanitic diabase approximately 0.5 m thick with a polyg 
onal fracture pattern are present at,both the top and bot 
tom of the sills. Diabase dikes are numerous throughout 
the area and occur primarily as two sets, trending at ap 
proximately N200E and 150". The larger dikes (50 m to 
100 m wide) trend primarily at N20DE.

STRUCTURE
The absence of top determinations in the supracrustal 
rocks prohibits a conventional reconstruction of the stra 
tigraphy of the area. The relict pillow structures in the 
mafic metavolcanics on Caribou Bay of Smoothrock Lake 
are too deformed to permit a reliable determination of the 
top direction

Foliations in Ihe bioliie tonalite and in the mafic metavol 
canics trend approximately parallel to the tonalite-amphi- 
bolite contacts. Across the northern part of the area the 
foliations in the tonalite and amphibolite trend approxi 
mately east-west and dip steeply to the south. In the 
southern part of the a fea two tonalite "domes" are defi 
ned by the foliation trends and by the tonalite/amphibolite 
contacts. The domes are centered on Alphonse Bay of 
Caribou Lake and Lake ''A' 1 .

The Outlet Bay Pluton and the Southern Caribou Lake 
Pluton have quasi-conformable relationships with the 
biotite tonalite, but locally contain inclusions of the latter, 
demonstrating that they postdate Ihe tonaliles. The Oultel 
Bay Pluton has a weak, steeply dipping orimary foliation, 
defined by the fluidal alignment of subhedral plagioclase 
crystals; which is developed in the eastern part of the in 
trusion. A similar fluidal texture is defined in the albite 
syenites of the Southern Caribou Lake Pluton. The amphi 
bolite and gabbro dikes north of the Outlet Bay Pluton 
have a regular pattern which diverges to the south to 
wards the Outlet Bay Pluton Since the dikes are older 
than the pluton, this divergence may be a result of com 
pression of the wall rocks during emplacement ot the plu 
ton

The granites and associated pegmatite of the Smooth 
rock Lake Pluton semi-concordantly injected the biotite 
tonalite in the northern part of the area. The late granites 
are massive, except near the contacts of the pluton 
where a weak biotite foliation is present.

On the northern boundary of the area, intensive catacla- 
sio occurs in an ESE trending zone approximately 1 5 km 
wide. The cataclastic rocks are the eastern extension of 
the Pashkokogan l ake-Kenoji Lake fault zone. Cataclasis 
has resulted in the development ol augen gneiss, mylon 
ite, minor pseudolachylile and a strong foliation in the
granitoids Strike slip movement has occurred but no 
consistent sense ol direction ol movement was obtained 
from structures in [he fault zone

A minor zone of cataclasis in tonalitic rocks occurs along 
Outlet Bay of Caribou Lake. Tne cataclastic foliation does 
not effect the gabbro or amphibolite dikes, however mi 
nor offsets of these lithologies and the diabase dikes indi 
cate that this fault has been active over a considerable 
period of time.

P-ominent N20U E and N300W joints throughout the area 
control diabase dike emplacement and minor late block 
faulting The block faulting is primarily recognized by the 
displacement of diabase dikes. Emplacement of shallow 
dipping diabase sheets appears to have been controlled 
by the Early Precambrian Middle Precambrian uncon 
formity in the eastern part of the area. In the west, the dia 
base has a semi-circular outcrop pattern anc is intrusive 
into biotite tonalite. Where observed the contacts of the 
pluton dip toward the center ot the C'rcUar structure, sug 
gesting that the emplacement of the sheet may be con 
trolled by a ring fracture system.

ECONOMIC GEOLOGY

Supracrustal rocks of the northern limb of the Caribou- 
Pikiliyuahi belt, from Rove Lake Lo Lunebreasl Bay ol 
Smoothrock Lake, and in the central core of the Outlet 
Bay Pluton have the most potential for base-metal and 
precious metal mineralization in the area.

Sulphide gossan and zones ot disseminated to massive 
pyrite in silicified amphibolite up to 1 m wide are exposed 
on Lonebreast Bay and the south shore of Rove Lake. Se 
lected grab samples of mafic metavolcanics with pyrite 
mineralization collected by the field party from Rove Lake 
yeilded only traces of gold and traces of copper (Q.1% 
Cu} 1 . A selected grab sample of grunerite ironstone with 
pyrite mineralization collected by the field party from Lo 
nebreast Bay yielded traces of gold 1 .

Pyrite and pyrrhotite mineralization is widespread in the 
mafic metavolcanics exposed in the central core of the 
Outlet Bay Pluton. The mineralization occurs as sulphide 
veins, disseminations and is also associated with quartz 
carbonate veins Analysis of selected grab samples of 
the mineralized mafic metavolcanics collected by the 
field party consistently yielded only traces cf gold, and 
locally yielded traces of nickel (Q.1% Ni) and traces of 
zinc (Q.13% Zn} 1 . Near the southernmost part of Caribou 
Bay of Smoothrock LaKe an argillaceous interflow sedi 
ment containing up to 30"t. fine pyrrhotite and pyrite is 
associated with mineralized mafic metavolcanics and a li 
monite cemented regolith. Selected grab samples of the 
sediment and metavolcanics collected by the field party 
yielded traces of gold 1 . Minor pyrrhotite and pyrite miner 
alization is also associated with the metavolcanic en 
claves in the Outlet Bay Pluton.

The grunerite ironstone occumriy along Lhe contact of Llie 
Outlet Bay Pluton, south and west of Caribou Bay, com 
monly contains disseminated pyrite mineralization, Two 
selected grab samples, collected by the field party, of the 
mineralized ironstone contained traces of gold and 
silver'.

The presence of igneous layer-no, and local clinopyroxen 
ite along the southern contact of the Outlet Bay gabbroic 
pluton indicate that this zone may have a potential for 
metals, such as chromium, associated with ear'y cumu 
late phases in Lhe gabbro.

The Early Precambrian-Middle Precambrian unconform 
ity has a potential for uranium mineralization. However no 
significant radiometric anomalies were identified by the 
field party using a 3-channet radiation spectrometer 
(McPhar TV-1 A) m the area in which Sibley Group sand 
stone outcrops

No mineralization of economic interest was observed in 
the abundant pegmatite associated with the Smoothrock 
Lake Pluton.

 Analyses by Geoscience Laboratories, Ontario Geologi 
cal Survey, Toronto.
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X ] Small bedrock outcrop 

Area of bedrock outcrop.
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Schistosity; (horizontal, inclined, vertical), 

Gneissosity, (horizontal, inclined, vertical). 

Foliation; (horizontal, inclined, vertical). 

Banding; (horizontal, inclined, vertical).
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Geological boundary, observed. 

Geological boundary, position interpreted,

Geological boundary, deduced from 
geophysics.
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 *n Fault; (observed, assumed). Spot indicates
 ' down throw side, arrows indicate horizontal

movement.

Lineament.

Jointing; (horizontal, inclined, vertical).

Drag folds with plunge.
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LIST OF PROPERTIES

No current or defunct properties for which geological 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.

SOURCES OF INFORMATION

Geology by R.H. Sutcliffe and P.A. Fernberg, and assistants. 1979. 
Base-map derived from Forest Resources Inventory maps 504891, 
504892, 505891, 505892, with minor revisions by R.H, Sutcliffe. 
ODM-GSC Aeromagnetic Maps 940G and 2114G. 
Names of some major plutons and structural features from Ontario Divi 
sion ot Mines, Operation Ignace - Armstrong, Pashkokogan - Caribou 
Lakes Sheet P. 962. 
Geology is not tied to surveyed lines. 
Magnetic declination approximately 0D 21 'E in 1979. 
Every possible effort has been made to ensure the accuracy of the information 
presented on (his map, however, the Ontario Ministry of Natural Resources does 
not assume any liability for errors tnat may occur. Users may wish to verify critical 
information: sources include both the references listed here, and information on 
file at the Resident or Regional Geologist's office and the Mining Recorder's office 
neatest the map area.

This map is published with the permission of E G Pye, Director Ontario Geologi 
cal Survey.
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LOCATION MAP Scale: 1: 1 584000

LEGEND*

PHANEROZOIC 
CENOZOIC 

QUATERNARY
PLEISTOCENE AND RECENT

Till, esker deposits, lacustrine sand deposits, swamp, stream 
and lake deposus.

UNCONFORMITY

PRECAMBRIAN
M'DDLE TO LATE PRECAMBRIAN (PROTEROZOIC) 

MA! IC INTRUSIVE ROCKS

12 Unsubdivided 
12a Diaoase dikes
12b Diabase sheets (discordan:) diabase sills 
12c Granophyre and porphyritic granophyre dikes re 

lated to diabase.

INTHUSIVL CONTACT

EARLY PRECAMBRIAN (ARCHEAN)" 
CATACLASTIC ROCKS':

11 11 Unsubdivided 
1 la Mylonite 
11b Augen gneiss 
11c Protomylonite 
11d Pseudotachylite

FAULT CONTACT

LATE FELSIC PLUTONIC ROCK.S a 'e

/O

10 Unsubdivided 
10a Biotite granite
10b Biotite-muscovite granite, muscovite-biotite gran 

ite
lOc Biotite granite pegmatite 
l Od Muscovite granite pegmatite 
10e Garnet bearing

INTRUSIVE CONTACT 

INTERMEDIATE TO FELSIC PLUTONIC ROCKS'

9 Unsubdivided
9a Porphyritic granodiorite, granodiorite
9b Granite, equigranular
9c Mafic granodiorite

INTRUSIVE CONTACT

FELSIC TO ULTRAMAFIC ALKALINE PLUTONIC ROCKS h

8 Unsubdivided
8a Biotite hornblende-h ciinopyroxene a'bite syen 

ite, mafics less than 207o.
8c Biotite^hornblende clinopyroxene diorite, gab 

bro, matics 20 a70 to 65 0A.
8c Hornblende clinopyroxene metagabbro. mafics 

650A to 90 0A
8d Hornblende   clinopyroxenite, 

clino pyproxene  hornblendite.

INTRUSIVE CONTACT

FELSIC TO ULTRAMAFIC PLUTONIC ROCKSi

7 Unsubdivided
7a Anorthosite, mafics less than
7b Hornblende anorthositic gabbro, mafics '\Q 0/* to

350X0 .
7c Hornblende gabbro, mafics 357* to 65*56. 
7d Clinopyroxene gabbro, matics 357o to 65 0̂ . 
7e Hornblende clinopyroxene melagabbro, mafics

65ftA to 907o 
7f Hornblende clinopyroxenite, clinopyroxenite,

mafics greater than 90^o. 
7g Clinopyroxene magnetite dike rocks. 
7h Clinopyroxene bearing 
7j Quartz bearing 
7k Magnetite bearing 
7m Plagioclase phenocryst bearing 
7n Rhythmic layering.

INTRUSIVE CONTACT

MAFIC DIKE ROCKS

6 Unsubdivided
6a Amphibolite, fine to medium grained
6b Hornblende gabbro
6c GabProic anorthosite, anorthositic gabbro
6d Plagioclase phenocryst oearing
6e Mafic lamprophyreh

INTRUSIVE CONTACT 

EARLY FELSIC TO INTERMEDIATE PLUTONIC ROCKS

5 Unsubdivided
5a Biotite tonalite
5b Biotite granodiorite
5c Biotite-hornblende diorite, Piotite hornblende 

quartz diorite.
5d Biotite muscovite granite, muscovite biotite gran 

ite
5e Massive
5f Foliated
5g Gneissic, with granite leucosome
5h Quartz phenocryst bearing, quartz aggregate 

bearing
5j Microcline metaPlast-bearing
5k Garnet bearing

INTRUSIVE CONTACT 

METAMORPHOSED ULTRAMAFIC INTRUSIVE ROCKS

4a Serpentinite 
4b Metapyroxenite

INTRUSIVE CONTACT

METAVOLCANICS AND METASEDIMENTS 
CHEMICAL METASEDIMENTS

3a Chert
3b Gruneritic chert
3c Grunerite ironstone

METASEDIMENTS

2a Argillite

MAFIC METAVOLCANICS

1 Amphibolite, Unsubdivided
1 a Pillowed amphibolite
1 b Porphyritic amphibolite
1 c Massive amphibolite
1 d Foliated to schistose amphibolite 1
1 e Clinopyroxene ^-garnet amphiPolite gneiss 1
1 f Coarse-grained amphibolite"1
1g Magnetite bearing
1h Garnet bearing

a. This is basically a field legend subject to change as a result of subse 
quent laboratory investigation.

b. Subdivision of major rock units does not indicate age relationships.
c. Pashkokogan Lake   Kenoji Lake Fault Zone
d Plutonic rock classification follows the IUGS Submission on the Sys 

tematics of Igneous Rocks (Streckeisen, 1976).
e. Smoothrock Lake Pluton and associated pegmatites
f. Caribou Bay Pluton and associated rocks
g. Age relations with respect to unit 8 indeterminate.
h. Southern Caribou Lake Pluton
i. Age relations with respect to units 7 and 9 indeterminate.
j. Outlet Bay Pluton
k. Age relations with respect to units 6 to 10 indeterminate.
l. Schists and gneisses of proPable volcanic origin.
m. May be metagabbro and gabbro in part, especially south of the Out 

let Bay Pluton.
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