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MARGINAL NOTES

LOCATION AND ACCESS
The Caron Lake area is located on the southern margin of the Uchi 
Subprovince within the Superior Province, 50 km south-southeast 
of Pickle Lake, Ontario. The area encompasses a 17 km wide cross 
section of the Pashkokogan-Misehkow belt located between the 
Kagami Pluton to the north and the English River Subprovince lo the 
south (Dyer 1934; Stott, Brown, Coleman, Green, Reilly 1989;Thurs 
ton and Stott 1988) (Figure 1) This map represenls the north half of 
the Caron Lake area located within the Uchi Subprovince. The south 
half of the Caron Lake area, is shown on Map R3087 (Jensen 1990).

The Caron Lake area was first investigated by W.S. Dyer (1934) 
during reconnaissance mapping ot the Pashkokogan-Misehkow 
area. Subsequent maps have been published in adjoining areas lo 
the west and north of the present map area by Goodwin (1965); Clif 
ford (1969); Sage and Breaks (1982), Stott, Kay, Sandborn (1987) 
arid Stott, Brown, Coleman, Green and Reilly (1989) In 1986, the 
Uchi Subprovince portion of the Caron Lake area was included in a 
regional airborne magnetic-electromagnetic survey of the Pickle 
Lake area by the Geophysics-Geochemistry Section of the Ontario 
Geological Survey (OGS 1986).

Highway 599 crosses the northwest corner of the Caron Lake 
area and boats may be launched on Osnaburgh Lake lo gain ac 
cess to the northern part of the map sheet, The southern part of the 
map sheet is accessible by float-equipped aircraft on Caron and 
Frain lakes and the Pashkokogan River.

MINERAL EXPLORATION
Mineral exploration in the Caron Lake area has largely consisted ot 
reconnaissance for base and precious metals using geophysical 
surveys followed by limited diamond drilling. The results of this 
work arc on file with the Assessment Files Research Office, Ontario 
Geological Survey, Toronto and have been summarized below.

In 1970 Selco Exploration Company Limited did ground mag 
netic and electromagnetic surveys on several groups of claims in 
the Caron Lake area. Subsequently, two diamond-drill holes total 
ling 215.8 m were drilled in the vicinity of Easl Pashkokogan Lake, 
immediately west of the map area. Metasediments with graphite 
and minor sulphides were reported.

In 1971 Falconbridge Nickel Mines Limited did ground magnet 
ic and electromagnetic surveys on a block of 40 claims along the 
Pashkokogan River, followed by the drilling of five holes, totalling 
438 m, into mainly metagabbrotc rock containing as much as 10 07o 
disseminated pyrrhotite, pyrite and chalcopyrite.

In 1971 Canadian Nickel Company Limited drilled nine holes 
totalling 458.7 m on six small, widely separated groups of claims 
within of the Caron Lake area. Metavolcanic and metasedimentary 
rocks containing 1 to 2 07o disseminated sulphides were reporter!

As of June, 1989, there were eight blocks of claims totalling 200 
claims in good standing within the map area. Many of these claim 
groups were investigated in 1987-88 by St. Joe Canada Incorpo 
rated (name changed in 1988 to Bond Gold Canada Incorporated) 
by airborne magnetometer and electromagnetic surveys.

GENERAL GEOLOGY

Introduction

The supracrustal and plutonic rocks of the north half of the Caron 
Lake area are interpreted to be Archean in age.

The supracrustal rocks comprise interlayered clastic sedimen 
tary rocks, calc-alkalic fragmental volcanic rocks, tholeiitic volca 
nic flows and units of rnagnetite-rich arenite, iron formation and ko 
matiite. In both the Uchi and English River subprovinces (Figure 1}, 
the supracrustal rocks have been subjected to middle to upper am 
phibolite facies of metamorphism and to intense deformation. 
Large tonalite-trondhjemite stocks intrude the supracrustal rocks 
White, granitoid pegmatite forms metre- to kilometre-sized sills, 
dikes and stocks within the sedimentary rocks.

The most abundant rocks within both the south half and north 
half of the Caron Lake area are quartzose sedimentary rocks, meta 
morphosed to paragneisses and schists that are intruded by sills, 
dikes and stocks of granitic pegmatite. There is a greater abun 
dance of metavolcanic rocks and accompanying mafic, volcano 
genic, metasedimentary rocks and rocks interlayered with the 
quartzose sedimentary rocks in the Uchi Subprovince than in the 
English River Subprovince, Otherwise, the rock types, metamor 
phic grades, and structural trends are similar in both subprovinces 
and no noticeable increase in deformation occurs at the projected 
boundary of the two subprovinces. Previous studies have indicated 
that the boundary between the English River and the Uchi subpro 
vinces extends through the south half of the Caron Lake area along 
the north shore of Greenbush Lake (Breaks et al. 1978; Pye et al. 
1980) This boundary is shown on Figure 1 and, inthis summary, ref 
erence is made to it for convenience only. Most geological features 
of the map area are common to the areas north and south of the proj 
ected location for the Subprovince contact. Therefore the location of 
the subprovince boundary may require modification.

The area has been subjected to several folding, faulting and 
shearing events. Some of the tonalite-trondhjemite stocks and the 
white granitoid pegmatite bodies have undefarmed primary tex 
tures. All other rocks, including the Kagami Pluton, have strongly 
developed, east-trending, steeply dipping foliations. Only in a few 
places can the facing directions be determined in the metasedi- 
mentary-metavolcanic succession

The major fold structures are the doming of the supracrustal 
rocks by the Kagami Pluton and the development of two east-strik 
ing synclines and one anticline in the Uchi Subprovince (Figure 2). 
In the English River Subprovince, all the rocks face north except 
where minor folds are present.

Supracrustal Rocks

The sedimentary rocks consist of quartz-rich wacke, siltstone and 
mudstone, metamorphosed lo banded hiotite-feldspar-quartz pa- 
ragneiss and schist (unit 1). Depending on their original composi 
tion, they contain garnet, sillimanite, or muscovite with or without 
staurolite. Some quartz arenite units also occur. In the north half of 
the Caron Lake area these rocks are mainly located in the central 
portions of the map sheet.

In both the English River and Uchi subprovinces, the sedimen 
tary rocks contain narrow, continuous iron formation zones of mag 
netite-rich biotite-quartz- feldspar schists (ironstone) that are largely 
devoid of chert layers. The most prominent of these ironstone zones 
occur near the projected boundary between the English River and 
Uchi subprovinces close to the north shore of Greenbush Lake (Jen 
sen 1990). Less prominent zones of ironstone occur to the south in 
the English River Subprovince and further north within the metasedi 
mentary rocks of the Uchi Subpfovince.

Banded iron formation with chert, occurs only in minor amounts. 
One occurrence is located 1.45 km west of the mouth of the Pash 
kokogan River and a second occurs as a small supracrustal inclu 
sion in the Kagami Pluton at the rapids on the Albany River. Both oc 
currences are interlayered with calc-alkalic felsic tuffs and quartz 
ose metasedimentary rocks.

Rusty weathered quartz-rich wackes and siltstone layers with 
as high as 2 0-'o tine-grained, disseminated sulphide, occur withinthe 
metasedimentary rock successions of the English River and Uchi 
subprovinces. In the Uchi portion of the map area, where the area 
has been covered by airborne electromagnetic surveys by the On 
tario Geological Survey, these sulphide-bearing layers result in 
electromagnetic anomalies (OGS 1986). The locations of these 
anomalies are shown on the accompanying map. Some anomalies 
coincide with the zones of iron formation to suggest some sul 
phides are present within and close to the magnetite-bearing rocks.

Garnetiferous to non-qarnetiferous amphibolide lenses and lay 
ers 1 cm to 2 m thick are interpreted to be metasedimentary rocks 
composed of mafic volcanogenic detritus (unit 2). They form exten 
sive zones that are proximal and are proportional in size to zones of 
mafic metavolcanic rock within both the English River and Uchi sub 
provinces. In many places they are interlayered with less mafic, 
quartz-rich wacke layers (unit 1) of similar thicknesses. These inter 
layered rocks occur above, below and within sections of the supra 
crustal successions of tholeiitic basalt flows and in places, calc-al 
kalic fragmental basalts and andesites.

Most amphibolide volcaniclastic layers are fine-grained aciino- 
lite-rich schists and gneisses that contain a variable amount of 
granular quartz with subordinate amounts of plagioclase and bio 
tite. Coarser varieties consist of mortar-textured rocks composed of 
amphibolitized, 0.2 to 0.5 cm sized clasts of fine-grained basalt and 
grains of pyroxene 1 to 5 rum in size in a matrix of fine-grained gran 
ular quartz. The grains of amphibolitized pyroxene are subhedral 
and have a similar size range to those observed in the coarse 
grained tholeiitic melabasalts. Garnet porphyroblast are present in 
many of ihe volcaniclastic metasedimentary rocks.

Iron formations associated with the volcaniclastic metasedi 
mentary rocks are narrow zones of thin magnetite-rich amphibolite 
layers alternating with magnetite-poor amphibolite layers and in 
places quartz-rich wackes. One of the more prominent zones of iron 
formation in the map area crosses the Pashkokogan River and ex 
tends east, south of Caron Lake.

Some amphibolite layers contain up lo 1Q.% fine to coarse, dis 
seminated sulphides over kilometre wide distances and are re 
sponsible for many of the electromagnetic anomalies shown in the 
area (OGS 1986) Two such conductive zones parallel the iron for 
mation south of Caron Lake.

The calc-alkalic mafic to intermediate volcanic rocks (unit 3) 
are mainly pyroclastic rocks composed of tuff, crystal and lapilli tuff 
and tuff breccia of basaltic and andesitic composition. They are 
mainly located in the southwest part of the map sheet and interfinger 
eastward with volcanogenic metasedimentary rocks. To the south, 
the calc-alkalic volcanic rocks are intruded by large stocks of 
trondhjemite and tonalite (Jensen 1990).

The mafic to intermediate tuff breccias consist of strongly flat 
tened fragments in a darker coloured, schistose, amphibole-rich 
matrix. Some units of tuff breccia contain up to 35 0Xo by volume of 
dacite and rhyolite fragments mixed with basaltic to andesitic frag 
ments. The fine-grained, grey, banded schists that are interlayered 
with the tuff breccias are interpreted as bedded tuffs and crystal 
tuffs. They lack the high quartz and mica contents associated with 
the sedimentary schists. Graded bedding of volcanic fragments 
and crystals is preserved in a few of the tuffaceous units. Generally, 
the basaltic to andesitic calc-alkalic volcanic rocks have been 
metamorphosed and deformed to hornblende-quartz-feldspar 
schists.

Sparsely disseminated fine-grained sulphides are present m 
some of the calc-alkalic mafic to intermediate volcanic rocks, how 
ever the lack of electromagnetic anomalies (OGS 1986) suggests 
that sulphide mineralization is limited in the calc-alkalic volcanic 
rocks,

The calc-atkalic dacites and rhyolites (unit 4) are located along 
the south margin of the Kagami Pluton and south of Frain Lake. They 
are banded to massive, light-coloured rocks comprising fine 
grained quartz and feldspar. In most places, they are metamor 
phosed and deformed lo mica-feldspar-quartz schist and gneiss. 
Relict, 1 to 3 mm sized quartz and feldspar pyroclasts are pre 
served, which distinguish them from the sedimentary rocks with 
similar mineralogy.

South of Frain Lake, the felsic calc-alkalic volcanic rocks form 
lenses within the quartzose and volcanogenic sedimentary rocks. 
In places, they have columnar jointing and abundant bipyramidal 
quartz grains. However, toward the margins of the Kagami Pluton, 
the rocks are recrystallized and homogenized, and become difficult 
to distinguish from fine-grained, deformed, subvolcanic, feldspar 
porphyry. The volcanics are recognized by the uneven distribution 
and size range of the recrystallized augen feldspar pyroclasls and 
by some preserved bedding.

The komatiitic volcanic rocks (unit 5) are mainly located on the 
south shore o( Osnaburgh Lake west of the Pashkokogan River and 
as thin flows south of Frain Lake. They consist of fibrous tremolite 
and anthophyllite. Relict, deformed polysutures are preserved in 
portions of these f lows. Some flows have 0.5 to 1.5 cm sized cumu 
late zones of pseudomorphic olivine. The komatiitic rocks may be 
extrusives associated with ultramafic intrusive rocks of the area 
(unit 8).
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The tholeiitic volcanic rocks consist of magnesium-rich basalt 
(unit 6) and iron-rich basalt (unit 7) which have undergone amphibo 
lite grade metamorphism. In the north half of the Caron Lake area 
most of the tholeiitic basalts occur along the south shore of Osna 
burgh Lake where they all face south. Some occur 2 km north of Ca 
ron Lake and on the south shore of Tracy Lake. North ol Caron Lake, 
they have northward younging directions.

The magnesium-rich, tholeiitic basalts consist of deformed, 
massive and pillowed flows with subordinate units of pillow breccia 
and (low-top breccia. They are green to dark green rocks. Some of 
the massive (lows contain rectangular, amphiboiitized pyroxene 
phenocrysts up to 2 cm in size. Most of these coarse-grained rocks 
grade into finer grained basalts and are interlayered with pillowed 
flows. Garnet porphyroblasts are developed within a few of the 
rocks of tholeiitic basalt composition where they have been meta 
morphosed to hornblende-plagioclase-quartz schists and 
gneisses. Some of these garnet-bearing rocks may be metamor 
phosed volcanogenic sedimentary rocks.

The iron-rich tholeiitic basalts are similar lo the magnesium-rich 
tholeiitic basalts except that they are dark green to black, fine- 
grained to diabase textured rocks. The coarsest flows contain 
phases of granophyric texlured rock. The iron-rich tholeiitic basalts 
have abundant magnetite but rarely show magnetic attraction in 
hand specimens or have high magnetic expressions on aeromag 
netic survey maps for the area (OGS 1986}.

Based on pillow top determinations as well as bedding direc 
tions, the tholeiitic basalts, along with the volcanogenic, amphibo- 
lilic sedimentary rocks, occupy the cores of the two synclines, 
which suggests that tholeiitic volcanic rocks belong to the youngest 
supracrustal rocks of the area.

Plutonic Rocks

In the north half of the Caron Lake area the plutonic rocks are ultra 
mafic to mafic stocks (unit 8) and granitoid rocks (units 9 fi. 10), ex 
cept for rare dikes of lamprophyre and metadiabase (unit 11 j that 
intrude the Kagami Pluton. One small unmetamorphosed diabase 
dike (unit 12) occurs in the south half of the Caron Lake area (Jensen 
1990).

The ultramafic to mafic plutonic rocks outcrop along the Pash 
kokogan River and north of Caron Lake along the axis of the sync 
line. The two separate bodies of rock consist of coarse, fibrous tre 
molite and anthophyllite with 0.5 to 1.0 cm sized rosettes of radiat 
ing, euhedral tourmaline. The tourmaline rosettes may have formed 
by metasomatism of the ultramafic rock during the development of 
the tourmaline-bearing pegmatites found in the surrounding sedi 
mentary rocks.

A third body of ultramafic rock ot similar composition is thought 
to occur about 1.5 km southeast of Caron Lake within the sedimen 
tary rocks. A magnetic contour pattern occurs in this area, similar to 
that caused by the Pashkokogan ultramafic slock. The electromag 
netic anomalies in the sedimentary rocks curve around this magnet 
ic anomaly (OGS 1986).

The white granitoid pegmatites (unit 9) are closely associated 
with the quartz-rich paragneiss and schist. They are composed of 
alkali feldspar, quartz and mica. The mica can be centimetre sized 
books of either biotite or muscovite that form up to 20^o ut the rock. 
Accessory minerals are garnet, tourmaline, hornblende, apatite, 
and fluorite. The pegmatites form lenses from a few metres square 
to kilometre long sills and dikes that are up to about 200 m wide and 
contain numerous xenoliths ot the host paragneiss. Most of the kilo 

metre sized pegmatite bodies appear not to be zoned and to have 
formed by the coalescence of numerous smaller pegmatite bodies.

In the map area, large pegmatite bodies are abundant in the 
metasedimentary rocks in the vicinity ot Caron Lake, near Pashko 
kogan River and south and northwest of Tracy Lake. Pegmatite be 
comes rare in the sedimentary rocks toward Frain Lake.

The pegmatite rocks to the south in the English River Subpro 
vince portion of the Caron Lake (Jensen 1990) have the same miner 
alogy and texture as those located in the north half of the Caron 
Lake area.

The Kagami Pluton represents the only body at equigranular in 
termediate to felsic intrusive rock (unit 10) in the north half of the Ca 
ron Lake area. It is composed of 2 to 5 mm grain sized, gneissic to 
massive tonal ile and trondhjemite. South parts of the pluton are de 
formed into east-trending augen gneiss transected by a later, verti 
cally oriented, brittle deformation trending 030".

The intermediate to felsic intrusive rocks in the south halt of the 
Caron Lake area are undeformed and are as young or younger than 
the pegmatites (Jensen 1990). Deformation in the Kagami Pluton 
suggests that it may be older than similar rocks found to the south.

STRUCTURE *
In the north half of the Caron Lake area, rock foliations range in strike 
from 080" to 120 0 with dips from 55" to 85" south. The mineral linea- 
tions in the supracrustal rocks plunge westward, whereas those in 
the Kagami Pluton plunge shallowly to the east. The only major 
change in the foliation direction occurs in the northwestern part of 
the map, on the west side of the Kagami Pluton, where the toliations

in the supracrustal rocks trend northwest to north. Parasitic (olds 
have an "S" asymmetry in the northwestern part of the map area 
Elsewhere throughout the map area they have a "Z" asymmetry

The reversal of parasitic tolds around the Kagami Pluton and 
the outward facing of the strata indicate that this pluton is located in 
the core of a southwest-plunging anticlinal structure. Soulh of the 
Kagami Pluton, the supracrustal rocks are folded into an easttrend- 
ing syncline and anticline. South of the map area a second syncline 
parallels the anticline (Jensen 1990). These folds are mainly deter 
mined on the basis of younging directions found in the pillowed 
(lows and graded sedimentary rocks.

In much of the area, bedding and flow contacts have been tec- 
tonically disturbed to such a degree that most of these supracrustal 
rocks can only be described as being layered or banded.

Pseudotachylyte occurs in widely separated locations, three of 
which are in the north half ol the Caron Lake area. One occurs near 
at the rapids southwest of Osnaburgh Lake in calc-alkalic tuff. The 
other two occur in the northeast part of the map sheet in volcano 
genic sediments and in granitoid rocks of the Kagami Pluton. The 
pseudotachylyte is undeformed.

ECONOMIC GEOLOGY
The Caron Lake area has potential for base metal, precious metal 
and rare element pegmatite discoveries.

Many amphibole rich, sulphide-bearing conductors shown on 
the electromagnetic-magnetic maps of the Ontario Geological Sur 
vey (OGS 1986} have not been thoroughly explored either for base 
metal or precious metal content. Some of these conductors are spa 

tially associated with magnetite-rich arenite or iron formation and 
may have formed as a result of sulphidization of the iron oxides and, 
therefore, may be a favourable host for gold mineralization (Hall and 
Rigg 1986) The other sulphide-bearing rocks that are interlayered 
with the metavolcanic and metasedimentary rocks tend to have 
strike lengths of several kilometres, which indicates that the sul 
phides may be syngenetically farmed either as exhalatives or as 
chemical precipitates in a reducing environment. These sul 
phide-bearing rocks would be favourable for the concentration of 
syngenetic base metals and/or precious metals or have concentra 
tions of base metals and precious metals formed by epigenetic en 
richment.

The pegmatitic bodies in both the English River and Uchi sub 
provinces remain to be explored tor their rare element contents. 
One lithium-bearing body of pegmatite is present on Pashkokogan 
Lake west of the map area (Goodwin 1965). According to Cerny and 
Meintzer (1988), pegmatites generated in a sedimentary environ 
ment, are potential hosts for Li, B, Be, Nb, Ta and other rare ele 
ments. 
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SYMBOLS
Glacial striae

vj Esker

Small bedrock
   .J outcrop

cp . . . . . . . . . . . Chalcopyrite

gf .. .. . ... ... . .. .. Graphite

IF . . . . . . . . . . . Iron Formation

pent . . . . . . . . . . . Pentlandite

po . . . . . . . . . . . . . Pyrrhotite

py .... . .. .... .. , . . . Pyrite

qv . . . . . . . . Quartz vein(s)

MA . . . . . Magnetic attraction

r----^ i Area of bedrock 
  ̂ l outcrop

Bedding, top 
unknown; inclined 
vertical

Bedding, lop 
indicated by arrow: 
inclined, vertical, 
overturned

Lava flow, top 
(arrow) from pillows 
shape and packing

Gneissosity, 
inclined, vertical

Foliation; inclined, 
vertical

Lineation with 
plunge

V

/x

Lineament or fault

Jointing; inclined, 
vertical

Geological 
boundary, observed
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boundary,
interpreted

Geological
boundary, deduced 
from geophysics

Drag folds with 
plunge

Anticline, syncline, 
with plunge

Drill hole; vertical, 
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Electromagnetic 
response (with 
interpreted trend 
direction)
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S Figure i Location ol Ihe English River and Uchi gubprowinces and Kagami Pluton.

1 i Quartzose Metasedimentary Rocks
"" 1a Quartz wacke (biotite-feldspar-quartz schist and 

gneiss)
Hi Siltstone and mudstone (fine-grained, bio- 

tite-muscovile-feldspar-quartz schist)
1c Quartz arenite

1d Pebbly wacke
1e Quartzose metasedimentary rocks with subordi 

nate clasts, lenses and layers ot volcaniclastic 
metasedimentary rock

If Garnet-bearing
1g Sillimanite-bearing

1h Staurolite-bearing
11 Magnetite-bearing

Ij Quartzose melasedimentary rocks with 10 to 
35 07o pegmatitic; granitoid lenses of unit 9

1k Quartz-rich migmatized metasedimentary rocks 
and iit-par-tit gneiss

1m Iron oxide- and sulphide bearing

a This legend also accompanies fJiibtisiiK'J Mvp P.3087 (Jensen 1000). Those units 
and sitbunits ne! present on this imp wee/ j i e located ur, Muu P.3087.

b This is 3 field legend ,ind m.iy he '-Jwiged L?S o lemiit ot subsfjuunt laboratory 
investigations.

c Numerical succession does not necessarily imply order of rtfifiositron 01 empfacc 
ment.

d This group of rocks may include komatiite volcanic rocws of unit ii.

e This group otrocKs may include meiasedirnentary rocks nfstmifar mineral compo 
sition.

' This group ot rocks may include subvolcanic rocks.

9 This group of rocks may incline volcanic rocks ot similar mineral composition.

The tetter "G" succeeding a rock unit number, for exurnp'e "flaG" or located along j 
structural or geological bounder/ (fasigntfion. indic.cttcs interpretation bnsei/ o^; 
geophysical d At a.

The"?" symbol succeeding 3 mck unit numhei. '"i nxjmpte "2b?", indicates uncer 
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