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Foreword

The Caron Lake Area, located 50 km south-southeast of 
Pickle Lake in northern Ontario, in underlain by Archean 
metavolcanic and metasedimentary rocks and various intrusive 
rocks. The detailed mapping of the area was undertaken to 
provide a comprehensive geological database for mineral 
exploration and land use planning.

The rocks of the Caron Lake area contain minor sulphide 
occurrences and zones of ironstones. Pegmatites are common 
in the area and may host rare-element minerals.

V.G.Milne
Director
Ontario Geological Survey
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ABSTRACT

The Caron Lake area is 470 km in size and located 

about 50 km south-southeast of Pickle Lake. It is bounded 

by Latitudes 50O 54' 40" and 51O 08' 30" N and Longitudes 

890 65' 40" and 90O 12' 00" W. Archean rocks, overlain by 

unconsolidated Cenozoic glacial and fluvioglacial deposits, 

form the geology of the area.

The Caron Lake area straddles the boundary of the Uchi 

Subprovince with the English River Subprovince in the 

Superior Province of the Canadian Shield. In this area, the 

supracrustal rocks form an east-trending metavolcano- 

sedimentary sequence south of the Kagami Pluton. They 

include the Pashkokogan-Misekow greenstone belt of the Uchi 

Subprovince and some metasedimentary and metavolcanic rocks 

the English River Subprovince. In Caron Lake area, both 

subprovinces have common rock-types, the same degree of 

metamorphism and a similar style of deformation. No zone of 

major deformation was noted to indicate a fault-contact is 

present between the two subprovinces.

The Archean supracrustal rocks are comprised of 

regionally deformed and amphibolite-metamorphosed, 

sedimentary rocks, komatiitic, tholeiitic and calc-alkalic 

volcanic rocks and minor chemical sedimentary rocks. The 

intrusive rocks consist of early, possibly synvolcanic 

ultramafic and mafic rocks. Younger granitoid rocks also

xv





occur and may have been associated with the later 

deformation and metamorphism. Minor, late lamprophyre and 

diabase also occur.

All the supracrustal rocks have an east to east- 

northeast foliation and have been folded into two east 

trending synclines separated by a complimentary anticline. 

The quartz-rich clastic sedimentary rocks along with the 

calc-alkalic volcanic rocks occupy the outer parts of the 

synclines and thus, appear to be the oldest rocks. 

Tholeiitic volcanics interlayered with amphibolite-rich 

volcaniclastic sediments tend to occur toward the axes of 

the synclines.

Sedimentary rocks form the most abundant group of rocks 

in the area in both the Uchi and English River subprovinces. 

They are clastic turbiditic deposits comprised of quartzose 

and mafic (amphibolitic) volcaniclastic wackes, arenites, 

siltstones and mudstones. The quartzose rocks host numerous 

sills and dikes of coarse, white granitic pegmatite.

The calc-alkalic volcanic rocks are mafic to felsic in 

composition and are composed of flows and pyroclastic rocxs. 

The tholeiitic volcanic rocks are mainly flows of Mg-rich 

basalt and subordinate Fe-rich basalt. The komatiitic flows 

are basaltic in composition and their mineralogy and 

chemistry are similar to the ultramafic to mafic intrusive 

stocks in the area.

xvii





Tonalite, trondhjemite and granodiorite cut all rocks 

including the pegmatites, with the exception of diabase. 

The largest intrusive body is the Kagami Pluton on the north 

edge of the map-area where it broadly domes the supracrustal 

rocks. It is composed of gneissic to augen gneissic 

trondhjemite. South of the Kagami Pluton, less gneissic 

stocks of tonalite, trondhjemite and granodiorite intrude 

the calc-alkalic and sedimentary rocks of both the Uchi and 

English River subprovinces.

Minor sulphide occurrences are numerous in the area. 

They are mainly associated with largely unexplored, km-long 

conductive zones within the sedimentary rocks which, in 

places, include iron formation zones. Sulphides, including 

chalcopyrite have been noted in the ultramafic intrusive 

rocks. Pegmatites hosted in the sedimentary rocks may 

contain rare-element minerals.

xix
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GEOLOGY OF THE CARON LAKE AREA 

Districts of Thunder Bay and Kenora

INTRODUCTION 

Location and Access

The Caron Lake area is located 50 km south-southeast of 

Pickle Lake, Ontario. The area encompasses a 17 km wide 

cross section of supracrustal rock that straddles the 

boundary of the Uchi and English River subprovinces south of 

the Kagami Pluton. The supracrustal rocks include a cross 

section of the Pashkokogan - Misehkow greenstone belt of the 

Uchi Subprovince and some metasedimentary and metavolcanic 

rocks within the English River Subprovince (Dyer 1934; Stott 

et al. 1989; Thurston and Stott 1988)

The Caron Lake area lies between Latitudes 50O 54'40" 

and 51 0 08' 30" and Longitude 89O 65' 40" and 90O 12' 00" in

the Districts of Thunder Bay and Kenora (Patricia Portion).
j The area is about 17 by 28 km (476 km ) in size and is

located within the Patricia Mining Division.

The Caron Lake area is accessible by float-equipped 

aircraft on Greenbush, Aldous, Kent, Little Metig, Caron and 

Frain lakes and the Pashkokogan River. Highway 599 crosses 

the northwest corner of the area and boats may be launched 

on Osnaburgh Lake and the Albany River system to gain access 

to the northern part of the map area.



Footnote (previous page): (1) Geologist, Precambrian Geology 

Section, Ontario Geological Survey. Manuscript approved for 

publication by B.Dressler, Chief Geologist (A), Ontario 

Geological Survey, April l, 1991. Report published with the 

permission of V.G.Milne, Director, Ontario geological 

Survey.



The purpose of this report is to provide a detailed 

geological data base and a better understanding of the 

geology for mineral exploration. Iron formation, base metal 

sulphides and rare-element-bearing pegmatites have been 

reported in the area (Sage and Breaks 1982, Goodwin 1965, 

Jensen 1990a, 1990b)

Phys iography

Relief in the map area is about 10 m and the mean 

elevation decreases from about 385 m above sea level in the 

south part of the map area to about 380 m in the north part 

of the map area. Relief is gentle and caused largely by 

glacial deposits. Relief becomes more varied in the 

hummocky areas that intersperse the kame and esker fields.

Drainage is to the northeast by the Albany River system 

and to the southeast by the Misehkow River system. The 

Albany River flows through Osnaburgh Lake where it is joined 

by the Pashkokogan River and other smaller tributaries from 

the south. Farther south, the water from Jemima and 

Greenbush lakes flows southeast into the Misehkow River. In 

most areas, because of the gentle relief, drainage is poor.

In most of the Caron Lake area, the bedrock is thickly 

to thinly mantled by esker and kame ridges and deltaic 

deposits. The only areas of numerous and relatively large 

outcrops, occur south of Greenbush Lake and along the shores 

of Osnaburgh Lake. In thinly mantled areas, outcrops tend



to be small and widely spaced or locally restricted to 

small clusters, for example, north and east of Jemima Lake 

and south of Tracy Lake.

Previous Geological Work

In 1932, a 18,500 km2 reconnaissance survey by the 

Ontario Department of Mines in the Pashkokogan-Misehkow area 

indicated that the Caron Lake area is underlain by an east- 

trending, deformed metavolcano-sedimentary succession. (Dyer 

1934). Except for rusty zones in association with quartz 

veins, nothing of economic interest was reported in the 

Caron Lake portion of the reconnaissance survey.

In I960, a portion of the Caron Lake area was included 

in a reconnaissance survey of the Lake St Joseph area by the 

Geological Survey of Canada (Emslie 1960). This survey, 

aided by aeromagnetic maps (ODM-GSC 1960), indicated an 

east-trending zone of metavolcanic and metasedimentary rocks 

intruded by granitoid rocks.

In 1962, the Ontario Geological Survey completed a 

detail mapping program in the vicinity of Lake St Joseph and 

Pashkokogan Lake immediately west of the Caron Lake area 

(Goodwin 1965). Two large deposits of low-grade, magnetite 

iron formation, a lithium-bearing pegmatite dike and a 

number of small local zones of disseminated sulphides



containing traces of copper and nickel were described by 

Goodwin (1965)

In 1963-64, a second detail mapping program was 

completed in the western Lake St. Joseph area by Clifford 

(1969) to extend westward the above 1962 detailed survey. 

Iron formation and a beryl-bearing pegmatite were reported 

by Clifford (1969).

In 1972, the Ontario Geological Survey completed a 

helicopter-supported reconnaissance survey in the Cat Lake- 

Pickle Lake area (Sage and Breaks 1982). This survey 

reported the presence of mafic to felsic metavolcanics and 

metasediments cut by granitoid rocks in the north part of 

Caron Lake map-area. Iron formation and low-grade sulphide 

deposits were also reported.

During the early 1980's, the Ontario Geological Survey 

carried out a multiyear program to upgrade the geological 

maps in the Uchi Subprovince near Pickle Lake (Stott et al. 

1987, Stott et al. 1989). The program only included the 

areas to the north and west of the Caron Lake. Regional 

correlations were made and considerable structural detail 

was added to the knowledge of the geology in the Lake St. 

Joseph area.

In 1986, the Ontario Geological Survey flew an airborne 

electromagnetic and total intensity magnetic survey of the 

Pickle Lake area at a scale of 1:20,000, that included the



north part of the Caron Lake area. The survey revealed 

numerous previous uninvestigated conductors within the area.

Present Geological Survey

Field mapping was conducted in the summer of 1989. Maps 

and (back pocket, scale 1:15 840) present the results of 

the geological survey carried out by the author and his 

field assistants at a scale of l inch to 1/4 mile (1:15 

840). Vertical aerial photographs at a scale of l inch to 

1/4 mile (1:15 8400 ) were supplied by the Air Photo 

Library, Public Information Center, Ontario Ministry of 

Natural Resources and used for mapping control. Acetate 

overlays were used to record data that were collected on 

traverses run by the pace and compass method. Information 

from mapping was transferred to Forestry Inventory Resources 

base maps 508894, 508901, 511894, 511901, 512894, 512901 at 

a scale of 1:15 840 supplied by the Surveys, Mapping and 

Remote Sensing Branch, Ontario Ministry of Natural 

Resources.

Geology was not tied to surveyed lines; instead, land 

marks such as shore'lines, small lakes and streams were used 

to tie in the geology by pacing and compassing. Traverses 

were designed to include as much outcrop area as possible 

particularly in areas of complex geology and along contacts 

between major rock units. In areas containing limited 

outcrop, traverses were at wider spaced intervals and aimed



specifically at landform features that might contain bedrock 

exposures not readily visible on aerial photographs.

Representative rock specimens were collected from many 

outcrops for further study. Studies included microscopic 

examinations of thin-sections and staining of cut samples 

for feldspar content and composition. Samples 

representative of the suites of rock and rocks of potential 

economic interest were submitted to the Geoscience 

Laboratories, Ontario Geological Survey for chemical 

analyses, mineral identification and mineral assays. The 

results of this work is summarized in this report.
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GENERAL GEOLOGY

The supracrustal and plutonic rocks of the Caron Lake 

area are interpreted to be Archean in age (Table 1).

The supracrustal rocks comprise metamorphosed 

interlayered clastic sedimentary rocks, fragmental calc- 

alkalic volcanic rocks, tholeiitic volcanic flows and units 

of magnetite-rich arenite, iron formation and komatiite. In 

both the Uchi and English River Subprovinces (Figure 1), the 

supracrustal rocks have been subjected to middle to upper 

amphibolite facies metamorphism and to intense deformation. 

Large tonalite - trondhjemite - granodiorite 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 the Caron Lake area are 

quartz-rich clastic sedimentary rocks metamorphosed to 

paragneisses and schists that are intruded by sills, dikes, 

and stocks of granitic pegmatite. There is a greater 

abundance of metavolcanic rocks and accompanying mafic, 

volcaniclastic metasedimentary rocks interlayered with the
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clastic metasedimentary rocks in the Uchi Subprovince than 

in the English River Subprovince. Otherwise, the rock 

types, metamorphic 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 subprovinces 

extends through the Caron Lake area along the north shore of 

Greenbush Lake (Breaks et al. 1978; OGS Map 2442, 1980). 

This boundary is shown on Figure l and, in this report, 

reference is made to it for convenience only. Most 

geological features of the map area are common to the areas 

north and south of the projected location of the subprovince 

contact. Therefore, the location of the subprovince 

boundary may require modification.

The area has been subjected to severe deformation that 

involved folding, faulting and shearing events. Some of the 

tonalite-trondhjemite stocks and the white granitoid 

pegmatite bodies have weakly deformed to undeformed primary 

textures. 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 supracrustal succession.

Two east-striking synclines and one anticline occur in 

the Uchi Subprovince (Figure 1). In the English River
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Subprovince, all the rocks face north except where minor 

folds are present.

Although no significant zones of mineralization have 

been discovered, potential exists in the Caron Lake area for 

base and precious metal and rare-element mineralization.

METASEDIMENTARY ROCKS 

Introduction

Metasedimentary rocks form the largest group of 

supracrustal rocks in the Caron Lake area. These rocks 

occur in two broad east-trending zones located in the north 

and south parts map area. The northern zone about 2 km 

south of Osnaburgh Lake, occurs between two narrow zones of 

metavolcanic rock. It is approximately 8 km wide and 

extends across the map area from Lake St Joseph eastward to 

Frain Lake. The southern metasedimentary zone extends 

across the southern part of the map-area mainly in the 

English River portion of the map area. Both zones appear to 

interfinger with, and contain small lenses of metavolcanic 

rock. Additional 0.5 to 50 m wide zones of metasedimentary 

rock occur within the metavolcanic strata. All the 

metasedimentary rocks are clastic and appear to have been 

deposited by turbidity currents.

In both metasedimentary zones, the rocks are mainly 

fine-grained to 2 mm grained rocks. As a result of deep
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burial and of middle to upper amphibolite metamorphism / most 

of these rock have been transformed into banded paragneisses 

and paraschists. Except for grain size, most of the primary 

textures and mineralogy of the sedimentary rocks have not 

been preserved and in many places, the rocks have been 

strongly disrupted by the emplacement of pegmatite lenses 

and sills and by small scale folding and fault 

displacements. Only in a few places can relict graded 

bedding and bedding contact directions be observed with 

certainty.

The metasedimentary rocks have undergone large-scale 

folding. In the northern zone, the metasedimentary rocks 

occupy the core of an anticlinal fold based on tops 

determinations from graded bedding and channel scouring that 

were observed by the author in a few places, particularly 

south of Frain Lake. These top determinations are supported 

by pillow top determinations in flanking zones of tholeiitic 

metavolcanic rocks to the north and south, and suggest that 

the metasedimentary rocks may be older than most of the 

tholeiitic basalt flows and possibly some of the calc- 

alkalic metavolcanics. In the northern zone, south of Frain 

Lake, the metasedimentary rocks interfinger with the felsic 

calc-alkalic metavolcanics and thus, these two groups may be 

similar in age to part of the calc-alkalic metavolcanic 

sequence.
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In the southern zone of metasedimentary rocks graded 

beds have been observed in a few places. Tops all face to 

the north. Clifford (1969) made the same observation on 

metasedimentary rock to the west in the western Lake 

St.Joseph area. Most graded beds were observed close to the 

north-facing metavolcanics north and east of Jemima Lake. 

Based on reversals in bedding dips, and discordances in the 

bedding planes/ antiforms and synforms as well as repetition 

by faulting/ may be present south of Greenbush Lake instead 

of a single homoclinal metasedimentary succession.

In this study/ the metasedimentary rocks are classified 

according to their mineral content and their chemistry 

(Tables 2 and 3). A quartz-rich group of clastic 

metasedimentary rocks (Unit 1) comprise quartz arenites/ 

quartz wackes/ and siltstones altered in most places to 

quartzite and mica-feldspar-quartz gneisses and schists. 

Mudstones altered to muscovite-/ sillimanite- and 

staurolite-bearing schists are included in Unit l.

The volcaniclastic metasedimentary rocks (Unit 2) are 

mafic/ amphibole-bearing rocks. They range from schistose 

amphibolites to quartz-feldspar-amphibole gneisses with 

variable amounts of garnet. In places the quartz-rich and 

amphibole-rich metasedimentary rocks are interlayered with 

one another and grade into one another. 

Clastic metasedimentary rocks 

(Unit 1)
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The quartz-rich clastic metasedimentary rocks comprise 

most of the metasedimentary rocks in the two metasedimentary 

zones. The various rock types of this rock unit form bands 

interlayered with one another. In the northern 

metasedimentary zone and to a small extent in the southern 

zone, where these rocks occur near zones of tholeiitic 

metavolcanic rock, they are also interlayered with units of 

amphibole-rich, volcaniclastic metasedimentary rocks. In 

the northern zone they are also interlayered with the 

felsic, calc-alkalic metatuffs and in these places, they can 

be difficult to distinguish from the metatuff units. In the 

tholeiitic metavolcanic zones, they occur as interlayered, 

as bedded to banded units, 5 cm to 10 m thick, and in many 

places, are similar in appearance to the interlayered, 

felsic metatuffs

The present grain sizes of the banded gneisses and 

schists rocks are believed to be relict, primary features 

depending on whether the rock was a sandstone-wacke, a 

siltstone or a mudstone. The coarse metasedimentary rocks 

(Unit la) include 2 to 0.5 mm grained quartz arenites and 

quartz wackes and gneissic rocks believed to be derive by 

metamorphism and deformation from these rocks. The fine- 

grained rocks (< 0.5 mm grained) (Unit Ib) include 

siltstones and mudstones and their schistose metamorphic 

derivatives. The least metamorphosed clastic 

metasedimentary rocks are grey to nearly white coloured, 

rocks with grey to dark grey weathered surfaces. Magnetite-

13



and sulphide-bearing varieties of Units la and Ib tend to 

be darker with rust-stained weathered surfaces.

The most abundant clastic metasedimentary rock are 

banded biotite-feldspar-quartz gneisses. They are 

interpreted to represent metamorphosed and deformed quartz 

arenite and wacke. The bands are l cm to 2 m thick and 

consist of layers of equigranular, homogeneous rock. They 

vary from one another in their proportion of quartz, 

feldspar and biotite. These minerals are granoblastic and 

range in size from l to 1.5 mm. In many places / the banding 

is irregular (Photo 1). Biotite layers are l to 4 mm thick, 

pinch and swell and have l to 5 mm sized grains of biotite. 

The associated quartz- and feldspar-rich layers are 5 to 10 

times thicker than the biotite layers and have l to 5 mm 

sized crystal grains. Many of the banded paragneisses are 

associated pegmatite and are shown as Unit lj where they 

contain pods and lenses of pegmatite.

Lit par lit gneisses (Unit Ik) occur in a few places. 

The gneisses consist of metre-thick layers of banded 

metasedimentary rock that alternated with layers of 0.1 to 

1.0 cm grained, quartzofeldspathic, igneous textured rock 

with minor biotite and muscovite.

In thin section, the banded, homogeneous, biotite- 

feldspar-quartz gneisses and schists contain euhedral to 

subhedral, 0.1 to 1.0 mm, aligned to subaligned biotite
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grains separated by interlocking, twinned to untwinned 

plagioclase (An io-30^ o^ similar size, and strained to 

unstrained quartz grains. Some units have bimodal quartz 

grains of 1.0 to 2.5 mm in size enclosed in a matrix 

containing 0.1 to 0.5 mm sized quartz grains. The mineral 

percentages for biotite range from 5 to 15% / for 

plagioclase, 20 to 40% / and for quartz, 40 to 60%. Gneisses 

with 60 to 90% quartz are classified as quartzites (Unit le)

Pebble wackes (Unit Id) are rare. Where observed, 

as at the west end of Greenbush Lake, the pebbles are 

subround, chert clasts 0.5 to 2 cm in size contained in 

granular quartz wacke. Elsewhere, the clasts are largely 

elongate, rip-up fragments of metasedimentary rock, 

distinguishable by small differences in their grain size, 

colour, and mineral compositions from that of their host 

metawacke or metasandstone. Distinguished from these clast- 

bearing rocks are amphibolite clast-bearing quartz-rich 

metawackes (Unit le) The amphibolite clasts are elongated, 

4 to 10 cm long, dark green to black rip-up fragments 

derived from interlayered volcaniclastic units.

In several localities, bands within the biotite- 

feldspar-quartz gneisses and schists contain subordinate (up 

to 5%), randomly distributed, l to 2 mm sized, subhedral to 

euhedral, dark-red garnet porphyroblasts (Unit If). In many
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places/ the garnets occur in association with subordinate 

amounts of pyrite/ magnetite and amphibole.

Metre-scale thick zones of banded muscovite (*/- 

biotite)-feldspar-quartz bands of paragneiss and to a lesser 

extent muscovite-sillimanite -/* biotite-feldspar-quartz 

gneiss (Unit lg) occur interlayered with the biotite- 

feldspar-quartz paragneiss. In places, the fibrous 

sillimanite forms oval/ clots from l to 2 cm by O.3 to l cm 

in size in the gneisses. Good exposures of these rocks 

occur at the southwest end of Greenbush Lake in the southern 

sedimentary zone. In most places/ where sillimanite is 

present in the southern sedimentary zone/ it forms long 

fibrous laths similar in appearance to muscovite.

Sillimanite-bearing muscovite-feldspar-quartz 

paragneiss interlayers are more abundant among the biotite- 

feldspar-quartz paragneisses in the northern sedimentary 

zone than in the southern sedimentary zone. Exposures of 

these rocks occur at Tracy Lake/ Caron Lake/ south of Frain 

Lake and along the Pashkokogan River. In these areas the 

gneisses are ten's of metres thick and are interlayered with 

paraschists that contain staurolite crystals (Unit Ih). The 

staurolite crystals commonly are cruciform and form 0.4 to 

l cm sized grains in a 0.1 to 0.2 mm grain sized matrix of 

quartz/ feldspar/ and muscovite and in places sillimanite. 

Similar outcrops were observed farther west by Goodwin
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(1965). The staurolite-bearing rocks south of Frain Lake 

are largely metasiltstones and mudstones which have well 

preserved graded bedding.

The magnetite-bearing rocks (Unit li) range from 

metasiltstone and metasandstone with accessory magnetite to 

ironstone with 8(^ magnetite that contain subordinate quartz 

and minor plagioclase and hornblende and in places minor 

sulphide. The best examples observed are two units of iron 

formation located along the north shore of Greenbush Lake in 

the southern metasedimentary zone. These units can be 

traced between outcrops on aeromagnetic maps (OGS 1986) and 

together, they extend the width of the map area. Both are up 

to about 100 m wide. The two units of iron formation 

consist of ironstone bands and quartz-rich, magnetite-poor 

bands l to 4 cm thick. In the southern iron formation unit, 

exposures at the west end of Greenbush Lake, the quartz-rich 

layers have up to SO 1* plagioclase and less that 10*1; biotite 

and hornblende. The more northerly unit, exposed at the 

outlet of Jemima Lake also contains l to 10 cm thick bands 

of fine-grained schistose calc-alkalic tuff of andesite 

composition interlayered with the ironstone bands. As well, 

the quartz-rich layers have up to 40 ife hornblende to suggest 

that mafic volcanic detritus was contributed. Metachert or 

siliceous bands were not observed in either of these iron 

formation units.
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An unexposed iron formation unit also occurs in the 

south part of the northern metasedimentary zone. It can be 

traced by aeromagnetic maps and has been verified on the 

ground by compass deflections during traverses. This iron- 

formation occurs less than 100 m from exposures of volcanic 

rock and is approximately on strike with interlayered 

clastic and volcaniclastic metasedimentary rocks. 

Therefore, it is uncertain whether the ironstone layer are 

interlayered with quartz-rich or amphibole-rich layers or 

both.

Metasedimentary rocks with subordinate magnetite were 

observed south of Greenbush Lake. These rocks appear to be 

lenses within nonmagnetite-bearing quartzose paragneisses 

and cannot be traced for more than a few ten's of metres.

Sulphide-bearing layers of quartz-rich siltstones (Unit 

1m) are exposed south of Frain Lake. They contain l to 5% / 

fine-grained, disseminated pyrite and pyrrhotite grains 

interstitial to the quartz, plagioclase and biotite. These 

rocks correspond to electromagnetic conductive zones 100 to 

2000 m long (OGS 1986). These and other unexposed 

conductive zones in the northern sedimentary zone are 

indicated on the accompanying maps (Map , back pocket). 

Electromagnetic conductive zones may be also present in the 

southern metasedimentary zone considered to be part of the 

English River Subprovince.

18



The quartz-rich metasedimentary rocks lack relict course 

clastic grains of quartz or feldspar that can be identified 

as having a possible granitoid source. The fine-grained 

quartz and plagioclase, bimodal quartz grains, limited K- 

feldspar, and the proximity of these rocks to calc-alkalic 

volcanic rocks, suggests that their source material was 

largely derived from mechanically eroded calc-alkalic 

volcanic rocks that included large volumes of quartz-bearing 

dacite and rhyolite.

The chemistry of the quartzose metasedimentary rocks are 

shown in Table 2. The location from where these analyzed 

rocks were collected are shown on Map (Back pocket) . 

Their chemistry is similar to that of the calc-alkalic 

metavolcanics (Table 4) except that they tend to have higher 

contents and more variable FeO and alkali contents.

Volcaniclastic metasedimentary rocks 

(Unit 2)

The volcaniclastic metasedimentary rocks are mainly 

located in the northern metasedimentary zone where they are 

interlayered with the quartz-rich clastic metasedimentary 

rocks. The thickest and longest units tend to be proximal to 

the tholeiitic metavolcanic rocks. The volcaniclastic rocks 

also occur proximal to mafic calc-alkalic metavolcanic rocks 

and in many places are interlayered with them as well as the 

tholeiitic metavolcanic rocks. In the southern
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metasedimentary zone, southeast of Greenbush lake, these 

rocks are proximal to the tholeiitic metavolcanic rocks. 

The volcaniclastic metasedimentary rocks and mafic 

metavolcanic rocks, in particular the tholeiitic 

metabasalts, are difficult to distinguish from one another 

in the field where the two rock-types are interlayered, and 

deformed and metamorphosed to form amphibolite schists.

The volcaniclastic rocks are mainly dark green and grey 

to black, 0.5 to 5.0 mm grained wackes, siltstones and 

mudstones (Unit 2a) altered to banded schists and gneisses 

that have grey to black weathered surfaces. Iron-rich and 

sulphide-bearing (Units 2h and 2i) varieties have rust 

stained surfaces.

These dark green to black metasedimentary rocks (Unit 

2a) are considered to be composed of mainly tholeiitic 

basaltic detritus. They are amphibole-rich and quartz-poor 

rocks. Amphibole, which forms 40 to 70 sfe of the rock is 

comprised of subaligned, subhedral, hornblende laths or of 

amphibolitized pyroxene pseudomorphs, the largest of which 

are consider to be altered pyroxene porphyroclasts eroded 

from nearby pyroxene phyric Mg-rich tholeiitic basalts. -The 

grains of amphibole are interlocked with variable amounts of 

equigranular, granoblastic, twinned to untwinned plagioclase 

and minor amounts of strained to unstrained quartz. 

Magnetite which forms 3 to 1Q* of the rock composition, and 

accessory sulphide, occur interstitial to the main mineral
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grains. Variations of these rocks are amphibolites with 

greater than 7(H hornblende, and biotite- and garnet-bearing 

rocks (Units 2g and 2f).

The less abundant grey to green amphibolitic 

metasedimentary rocks (unit 2b) are considered to be 

composed of detritus derived from eroded proximal mafic to 

felsic calc-alkalic volcanic sources. These rocks have 

nearly equal amounts of 0.2 to 1.0 mm sized, equigranular, 

interlocking quartz, plagioclase and hornblende. Accessory 

epidote and actinolite are present in some of these rocks. 

Biotite- garnet- and magnetite-bearing varieties also occur 

(Units 2f, 2g, and 2i).

Some of the above metasedimentary rock-types as well as 

porphyroclastic mortar-textured wackes (Unit 2c) may have 

mixed detritus derived from calc-alkalic and tholeiitic 

volcanic sources. The mortar-textured wackes contain 

loosely packed, 2 to 6 mm sized amphibolitized, subrounded, 

pseudomorphs of pyroxene grains cemented by 0.2 to 1.0 mm 

grained, granoblastic quartz and subordinate plagioclase 

(Photo 2). The pseudomorphs consist of individual 

hornblende crystals or of a mosaics of 0.5 to l mm sized/ 

euhedral to subhedral hornblende grains. They are similar 

to the altered pyroxene phenocrysts in the course-grained, 

quartz-poor, Mg-rich tholeiitic basalts (Unit 6e) found 

elsewhere in the map area. The quartzofeldspathic matrix of 

the mortar-textured wackes have a mineral composition and a
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texture similar to that found in the quartz-rich clastic 

metasedimentary rocks considered to be derived mainly felsic 

calc-alkalic sources. The mortar-textured are best observed 

on Pashkokogan River. Here, as well as elsewhere, these 

rocks appear massive and bedding and layering is difficult 

to observe. Subrounded, dark green pyroxene pyroclasts 

cemented by light grey, fine-grained, granular quartz are 

readily observed on both weathered and fresh surfaces of 

these rocks.

In numerous places, where the volcaniclastic rocks 

contain of coarse, amphibolite-rich layers, these rocks 

contain centimetre- to metre-thick bands composed of 10 to 

5(^, 2 to 5 mm sized, Ca-rich garnet porphyroblasts (Unit 

2f). The garnets formed at the expense of the pyroxene 

pseudomorphs and their interstitial quartz, plagioclase and 

minor carbonate (Photo 3). In contrast, the fine-grained, 

volcaniclastic interlayers are mainly devoid of garnet 

porphyroblasts, and where developed, the porphyroblasts are 

about l mm in size.

Volcaniclastic conglomerates and breccias (Units 2d and 

2e) are rare. A few consist of flattened, clasts of 

quartz-rich clastic metasedimentary rocks, 4 to 10 cm long 

contained in an amphibole-rich matrix. Others contain 

sparse, l to 5 cm sized, oval clasts of metavolcanic rock 

recognizable only by their slight differences in grain size 

and texture from the amphibolitic matrix.



Sulphide-bearing volcaniclastic rocks (Unit 2h) with 3 

to 7% fine-grained, disseminated pyrite and pyrrhotite form 

numerous, kilometre long, conductive zones (OGS 1986) as 

shown on Map (back pocket). Where exposed, these zones 

form rusty gossans up to 10 m wide. In a few places, such as 

the prospected pits near the inlet of the Albany River into 

Osnaburgh Lake, these conductive zones have strata-bound 

layers of massive sulphide. Thin, minor iron-stone lenses 

and layers (Units 1m and 2i) are associated with the 

sulphide zones in places.

The chemical compositions of the volcaniclastic rocks 

are shown on Table 3. These rocks have a composition 

similar to the Fe-rich tholeiitic basalts (Table 6). They 

tend to have lower magnesium contents and higher silica and 

iron contents than do the tholeiitic metabasalts.

METAVOLCANIC ROCKS 

Introduction

Metavolcanic rocks of komatiitic, tholeiitic and calc- 

alkalic chemical affinity occur in the Caron Lake area. 

They are largely contained in two east-trending zones 

located along the south shore of Osnaburgh Lake and north of 

Greenbush Lake. Smaller sized lenses of these rocks occur 

in the northern and southern metasedimentary zones.

The metavolcanic rocks, like the metasedimentary rocks 

have been metamorphosed under amphibolite conditions and

23



folded and faulted. They are preserved in two main east- 

trending zones which contain synclinal folds axes. 

Tholeiitic rocks occur toward the cores of the folds and 

hence/ appear to represent the last formed and preserved 

supracrustal rocks in the map area. However, tholeiitic 

metabasalts are present within the metasedimentary sequences 

and appear to be as old as the metasedimentary rocks. Thin 

units of komatiitic volcanic rock are interlayered with both 

the metasedimentary and tholeiitic metavolcanic rocks as are 

the calc-alkalic metavolcanic rocks. The calc-alkalic rocks 

tend to be located in the lower strata in the limbs of the 

syncline in contact with the metasedimentary rocks. Most of 

the calc-alkalic rocks appear to be the oldest metavolcanic 

rocks.

Calc-alkalic metavolcanic rocks 

Mafic to Intermediate Volcanic Rocks 

(Unit 3)

The calc-alkalic mafic to intermediate metavolcanic 

rocks are found north of Greenbush Lake/ where they are 

intruded by large granitoid stocks. East of the granitoid 

stocks/ near Jemima Lake/ the calc-alkalic metavolcanic 

rocks are interlayered with tholeiitic metabasalts and 

volcaniclastic metasedimentary rocks.

The calc-alkalic/ mafic to intermediate metavolcanic 

rocks are mainly pyroclastic rocks comprising basaltic and
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andesitic tuff, crystal and lapilli tuff, and tuff-breccia 

(Units 3c and 3d). A few of the calc-alkalic rocks consist 

of fine-grained flows and pillowed flows with units of 

pillow-breccia (Units 3a, 3b and 3c).

The calc-alkalic mafic to intermediate metavolcanic 

rocks are banded, grey to dark green rocks altered to 

schists and gneisses during deformation under amphibolite 

metamorphic conditions. The fine-grained basalts and 

andesites consist of 0.02 to 0.5 mm size, interlocking, 

subaligned, granoblastic, anhedral quartz, plagioclase and 

subhedral hornblende or actinolite, and in places, 

subordinate granular epidote, carbonate, and magnetite. The 

plagioclase is twinned to untwinned andesine.

Most of the calc-alkalic basaltic and andesitic 

fragmental rocks comprising tuff-breccia and pillow-breccia, 

range from l to more than 10 m thick. In many places, the 

two are interlayered with one another and with layers of 

crystal tuff and tuff. The breccias consist of strongly 

flattened, fine-grained, grey fragments in a darker, 

greenish coloured, schistose, amphibole-rich matrix. In the 

pillow-breccias, the fragments that form 20 to QQ* of the- 

rock have variable lengths of 0.5 to 20 cm which is 5 to 10 

times their thickness. Some fragments have dark green 

margins or contain parts of dark green selvages to indicate 

they may have been parts of pillows. The dark green matrix
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may represent strongly deformed, amphibolitized hyloclastite 

material.

The tuff-breccia units tend to have subrounded to 

flattened fragments which may be either heterolithic or 

monolithic. In each tuff-breccia unit the fragments tend to 

be of similar size and be evenly distributed. The fragments 

between units range from 0.5 to 10 cm in size, and from 

tightly packed to widely separated by fine-grained matrix 

material. Both feldspar-phyric and non-feldspar-phyric, 

fine-grained andesitic fragments occur and in some units/ up 

to 35% of the fragments are dacitic and rhyolitic in 

composition (Unit 3e). The matrix of the tuff-breccias 

consists of tuff and crystal tuff.

The andesitic tuffs and crystal tuffs appear as grey 

banded schists from 0.5 to 100 metres thick. The bands 

range from less than l cm to more than l metre thick. The 

crystal tuffs have 2 to 5 mm sized, plagioclase crystals and 

crystal fragments (Unit 3f) separated by 0.02 to 1.0 mm 

subaligned, granoblastic hornblende and albite with 

interstitial quartz, calcite and epidote. Some tuffs have 

subordinate biotite and muscovite instead of epidote* In - 

most places the plagioclase crystals and crystal fragments 

are saussuritized and weakly to strongly deformed into 

augens rimmed by fine-grained granoblastic, fibrous to 

tabular minerals.
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Graded bedding of the pyroclastic volcanic fragments 

and the crystal fragments is preserved in a few of the 

tuffaceous units. The tuffs and crystal tuffs lack the high 

quartz and mica contents as well as the granular textures 

associated with the sedimentary schists and gneisses.

Sparsely disseminated, fine-grained sulphides making up 

to J.% of the rock, are present in some of the calc-alkalic 

mafic to intermediate volcanic rocks. Lack of 

electromagnetic anomalies on the airborne electromagnetic 

maps (OGS 1986) suggests that sulphide mineralization is 

limited in the calc-alkalic volcanic rocks.

Chemical analyses of the calc-alkalic volcanic rocks of 

the Caron Lake area are shown in Table 4. Only one andesite 

was analyzed. The remaining analyses are of dacite and 

rhyolite composition (Figure 2).

Calc-alkalic Intermediate to Felsic Metavolcanic Rocks 

(Unit 4)

Exposures of calc-alkalic intermediate to felsic 

metavolcanic rocks occur 1.5 to 5 km southwest of Frain Lake 

where the rock are interlayered with quartz-rich, clastic 

metasedimentary rocks. They also occur marginal to the 

Kagami Pluton and as 0.2 to 2 metre thick units, 

interlayered with tholeiitic metabasalts.
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Southwest of Frain Lake, the calc-alkalic rocks of 

dacite and rhyolites composition are massive (Unit 4a) to 

bedded (Unit 4c) tuffs and crystal tuffs (Unit 4d). They 

are white to buff coloured rocks with discernable milky 

coloured feldspar and glassy quartz phenocrysts l to 2 mm in 

size (Unit 4b). Massive units (Unit 4a) form about 5(^ of 

these rocks and many of the massive units display polygonal 

jointing (Unit 4e). Where bedded, the beds are 0.1 to 2 

metres thick and differ from one another by slight 

differences in grain size, proportion of muscovite and 

abundances and sizes of plagioclase and quartz phenocrysts. 

Subaligned muscovite grains parallel to the bedding planes 

is observed to increase upward in many of the centimetre- 

thick beds and many of these beds have l to 2 mm thick, 

schistose mica-rich contacts with one another. The mica 

contacts suggest that some tectonic disruption of the rocks 

has occurred preferentially along the bedding planes of 

these rocks. Where the plagioclase and quartz phenocrysts 

are sparse, the fine-grained bedded tuffs are difficult to 

distinguish from the interlayered quartz-rich siltstones.

The calc-alkalic intermediate to felsic metavolcanic 

rocks have undergone amphibolite grade metamorphism. They 

are comprised of 60 to 90 sfe, interlocking granoblastic quartz 

and albite grains of 0.05 to 1.0 mm size, interstitial to 

subaligned, poikiloblastic, platy, muscovite grains, 0.1 to 

2.0 mm across. The muscovite and accessory calcite, biotite
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and epidote form the remaining 10 to 40*15 of the rock 

composition. The 0.5 to 2.0 mm plagioclase phenocrysts are 

relict subangular, pyroclasts partly replaced by muscovite 

and albite. The glassy quartz phenocryst retained their 

bypyramidal shape and deep resorption embayments although 

muscovite grains penetrate the grain margins.

A l to 1.6 km wide zone of felsic rocks marginal to the 

Kagami Pluton (Unit 4f) are of a texture and composition 

similar to the felsic calc-alkalic metavolcanic rocks. The 

protolith of these rocks is less certain than that of the 

metavolcanic rocks described above. These rocks are more 

homogeneous and have gneissic textures. They have been 

considered by Stott et al. (1989) to be part of an early , 

fine-grained tonalite body and this remains a possibility 

for some of these rocks. However, some to all of these rocks 

are more likely to be a part of a large calc-alkalic 

volcanic complex of massive subvolcanic felsic intrusive 

rocks and intermediate to felsic calc-alkalic extrusive 

tuffs and flows that have been extensively deformed and 

homogenized during the emplacement of the Kagami Pluton.

Some diagnostic features, however, still exist 

indicative of a felsic volcanic protolith, the most 

important one being the increase of volcanic features 

recognized south of the Kagami Pluton which would not be 

expected of a relatively homogeneous, tonalite intrusion 

(Map back pocket). The first diagnostic feature that is
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observable within metres of the Kagami Pluton, is relict, 

deformed, l to 3 mm sized, plagioclase phenocrysts and in 

places, quartz phenocrysts both of which have an uneven 

distribution on the outcrop surfaces. This feature is more 

typical of felsic volcanic rocks than of granitoid plutonic 

rocks. In a few places, graded layering of the plagioclase 

phenocrysts occurs to suggest that some of the rocks may 

represent partly recrystallized crystal tuffs.

At intermediate distances (300 to 600 m) from the 

Kagami Pluton are thin zones of iron formation comprising 

millimetre thick alternating bands of magnetite and 

recrystallized chert up to 3 m thick (Photo 4). 

Close to the iron formation and at greater distances from 

the Kagami Pluton are zones of well bedded intermediate to 

felsic crystal tuffs and tuffs with plagioclase and quartz 

phenocrysts that merge with more homogeneous, gneissic, 

felsic rock. The bedded units of these rocks have the 

textures and mineral compositions found in the calc-alkalic 

rocks farther south as described above.

Along their southern contact with the tholeiitic 

basalts, the felsic rocks have sharp contacts with the flows 

and bands of volcaniclastic rocks which is unlike the 

migmatized contact that occurs at their contact with the 

Kagami Pluton. Additional, kilometre long, metre thick 

layers of crystal tuff with feldspar pyroclasts l to 3 mm in 

size occur in the tholeiitic lavas within metres of the
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contact. In appearance and mineral content, these narrow, 

felsic units are undistinguishable from the felsic rocks 

marginal to the Kagami Pluton except for their interlayering 

with the mafic volcanic rock. In a few places, these units 

show graded layering of the plagioclase.

Chemical analyses of the felsic rocks marginal to the 

Kagami Pluton are listed in Table 4.

Komatiitic Metavolcanic Rocks and Ultramafic to Mafic 

Intrusive Rocks 

(Units 5 and 8)

Komatiitic metavolcanic rocks (Unit 5) comprise a very 

small percentage of the supracrustal rocks in the Caron Lake 

area. They may be related to ultramafic to mafic, 

gabbroic stocks (Unit 8). The mineralogy, textures, and 

chemistry of komatiites overlap those found in the gabbroic 

rocks. In places where the two groups of rock possibly 

occur with one another, the field relationships are 

uncertain. The komatiitic volcanic rocks range from fine 

grained flows (Unit'Sa) with polysutures (Unit 5b) to coarse 

flows with pseudomorphs after olivine (Unit 5c). Many of 

the komatiites are anthophyllite-bearing rocks as a result 

of amphibolite-grade metamorphism (Unit 5d).
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The ultramafic to mafic intrusive rocks form stocks and 

sills comprised of mainly metapyroxenite altered to 

tremolite-actinolite schist (Unit 8a). Some are of these 

rocks are anthophyllite-bearing (Unit 8b) as a result of 

amphibolite-grade metamorphism. Limited outcrops of these 

rocks show that they contain rosettes of tourmaline along 

with minor biotite (Unit 8c). Except for sample A32, (Table 

5), these rocks have A1 2O3 contents of 14.9 to IT.30% which 

is high for rocks with MgO contents above IQ.0%. Some of 

the rocks considered to be komatiites also have elevated 

A^O^ values similar to those of the gabbroic rocks.

Unequivocal komatiitic volcanic flows rocks occur as 

thin single flows less than 10 m thick south of Frain Lake 

within the metasedimentary succession. They are fine 

grained schists of basaltic komatiite composition (Table 5, 

Figure 3), and are similar in chemical composition to those 

in the Abitibi greenstone belt (Jensen and Pyke/ 1982) The 

first analysis of Table 5 reflects a rock with TiO2 , A1 2O3 , 

MgO, CaO, CrO and NiO percentages of basaltic komatiite. It 

has a schistose texture comprised of 0.5 to 1.5 mm sized 

interlocking hornblende with grains of accessory 

granoblastic magnetite and titanite 0.05 to 0.1 mm in size. 

The second flow has minor granoblastic plagioclase 

interstitial to the hornblende to reflect the higher A1 2O3 

content show in the chemical analysis of the rock.
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A zone of komatiite-like rocks occurs along the south 

shore of Osnaburgh Lake. The rocks are interlayered with 

tholeiitic volcanic rocks and contain polysuturing to 

indicate that they were extruded. They range from a fine 

grained tremolite-actinolite-rich rocks to rocks composed of 

closely packed, 2 to 4 cm sized pseudomorphs of olivine that 

can be recognized on the outcrops. Intermediate grained (2 

to 4 mm grained), pyroxene-rich, nonpolysutured rocks are 

also present. The pseudomorphs of olivine are composed of 

subhedral hornblende and anthophyllite crystals replacing 

actinolized olivine. Interstitial, 0.1 to 0.5 mm sized 

granoblastic plagioclase (An 40-50) an(* amphibole occur 

among the pseudomorphs. The intermediate grained rocks have 

pseudomorphs of pyroxene replaced by actinolite, hornblende 

and anthophyllite that have interstitial granoblastic 

plagioclase. The fine-grained rocks consist of 70 to 80% 

needle-shaped, actinolite-tremolite 0.5 to 2 mm long, with 

interstitial granoblastic plagioclase, hornblende and minor 

magnetite.

The zone of Mg-rich rocks along the south shore of 

Osnaburgh Lake are considered to be komatiites becaus'e they 

are polysutured and have wide range of grain sizes. 

However, these rock have mineral compositions and textures 

that strongly overlap the Mg-rich intrusive rocks. Like 

most of the intrusive rocks, they are have high A1 2O3 

contents atypical of komatiites (Table 5).
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The Caron Lake area contains three ultramafic to mafic 

oval- to elongate-shaped bodies, two of which are exposed. 

The third is inferred to exist from a magnetic expression 

which is similar to those associated with the two other 

intrusions with outcrop exposures.

One ultramafic to mafic intrusive body (Unit 8a) on the 

Pashkokogan River causes an oval magnetic anomaly within an 

area underlain by weakly magnetic metasedimentary rocks (OGS 

1986). A magnetic anomaly also occurs over the second 

exposed body about 3 km southeast of Osnaburgh Lake. The 

third inferred body is similar in shape and size to that on 

the Pashkokogan River. It is located l km south of Caron 

Lake. Conductive zones in the metasedimentary succession 

are deflected around this third magnetic anomaly (See map P 

, back pocket)

The intrusive rocks appear as homogeneous/ l to 4 mm 

grained dark green to black rock with minor light coloured 

plagioclase interstitial to the mafic minerals. They 

consist of porphyroblastic, subhedral hornblende and 

anthophyllite crystals replacing actinolized olivine and 

pyroxene. Interstitial 0.1 to 0.5 mm sized, granoblastic 

plagioclase (An^Q.^Q) and hornblende occur among the larger 

amphibole grains. In most places, the rocks have scattered 

rosettes of porphyroblastic, poikiloblastic tourmaline up to 

1.5 cm across and have biotite interwoven with anthophyllite 

and hornblende.
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Exposures of the ultramafic to mafic intrusion that 

occurs on the Pashkokogan River, close to the intrusion's 

contact with the clastic metasedimentary rocks, are cut by 

pegmatite dikes of the same composition as those which cut 

the clastic metasedimentary rocks. The other exposed sill- 

like body locate within volcaniclastic rocks and tholeiitic 

volcanic rocks southeast of Osnaburgh Lake, contains no 

pegmatite dikes.

The presence of tourmaline, and biotite (Units 8b and 

8c) and the high content of plagioclase in the ultramafic to 

mafic volcanic and intrusive rocks is difficult to explain. 

The enrichment of aluminum and alkalies is wide spread and 

does not follow a discernable pattern in the rocks. The 

author believes that the ultramafic magmas in the Caron Lake 

assimilated rocks containing alkalies and aluminum plus 

boron during their ascent It is likely that portions of the 

ultramafic to mafic magmas were enriched in light elements 

through assimilation, and subsequent metamorphism has caused 

the growth of porphyroblastic tourmaline and biotite and 

granoblastic plagioclase.
4

Tholeiitic Metavolcanic Rocks 

Introduction

Tholeiitic metavolcanic rocks are mainly located in two 

east-trending zones separated by metasedimentary rocks. Both
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zones occupy axial zone of the two synclines in the Caron 

Lake area. The northern zone occurs along the south shore 

of Osnaburgh Lake and the southern zone occurs north of 

Greenbush Lake. Lenses of tholeiitic metavolcanic rock also 

occur southeast of Greenbush Lake within the paragneiss of 

the English River Subprovince. In all areas, the tholeiitic 

metavolcanics rocks have been deformed and undergone 

amphibolite-grade metamorphism (Photo 5).

The northern zone of tholeiitic metavolcanic rocks is 

less than l km wide along the north and south limbs of the 

syncline. Here, the flows are interlayered by thin zones of 

calc-alkalic felsic tuffs and volcaniclastic metasediments. 

Minor komatiitic flows are also present.

In the southern zone the tholeiitic metavolcanic rocks 

are interlayered with calc-alkalic mafic, intermediate and 

felsic metavolcanic rocks. Some volcaniclastic and quartz- 

rich clastic metasedimentary rocks are also present.

The tholeiitic metavolcanic rocks comprise both Mg-rich 

and Fe-rich tholeiitic basalts (Table 6 )(Figure 4). Many

of the Mg-rich tholeiitic basalts have 8 to 10%-MgO
*

suggesting that they related by magma differentiation to the 

komatiitic flows. Like the komatiitic rocks of the Caron 

Lake area, some have anomalously high A^O^ contents of 

greater than 15% / compared with those found in other
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greenstone belts/ for example the Abitibi greenstone belt 

(Jensen and Langford/ 1985).

Mg-rich Tholeiitic Basalt 

(Unit 6)

Mg-rich tholeiitic basalt forms dark green coloured/ 

massive/ coarse- to fine-grained flows/ pillowed flows/ and 

units of pillow breccia/ hyaloclastite and flow-top breccia 

of the same chemical composition (Units 6a, 6b/ and 6c 

respectively). Some of these metavolcanic rocks comprise 

units that can be traced along strike for several kilometres 

such as the unit of pillowed flows along the south shore of 

Osnaburgh Lake. Some of the coarse-grain units may be 

subvolcanic sills (Unit 6d).

Many of the Mg-rich tholeiitic basaltic flows are 

comprised of l to 3 mm grained, dark green/ schistose/ 

gabbroic textured rock. As a result of the amphibolite- 

grade regional metamorphism and deformation/ the flow 

contacts between flows are not well preserved. Based on the 

presence of interflow metatuffs and metasedimentary rocks/ 

the flows are estimated to be from 5 to 100 m thick. -*

Massive/ fine to medium-grained/ Mg-rich tholeiitic 

basalts (Units 6a and 6d) consist of 60 to 1Q*, l to 4 mm 

sized/ oval/ mineral clots comprised of mosaic/ 0.1 to 0.5 

mm sized granoblastic to idioblastic hornblende grains that
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contain subordinate interstitial plagioclase, quartz and 

magnetite. The hornblende mosaics partly to completely 

replace tabular- to anhedral shaped hornblende psendomorphs 

after clinopyroxene that ophitically enclosed subhedral 

laths of plagioclase. The mosaic areas are separated by 

interstitial granoblastic plagioclase (An 40-50^' c[uartz, 

and hornblende. Disseminated magnetite grains, 0.05 to 0.5 

mm in size, comprise less than 4* of the rock.

In places, the massive units (Unit 6a) grade into l to 

4 cm grained, pyroxene-phyric Mg-rich tholeiitic metabasalt 

(Unit 6e) comprised of large hornblende grains 

pseudomorphic after tabular pyroxene phenocrysts and of 10 

to 40% interstitial, l to 2 mm grained, granoblastic 

feldspar, quartz, and idioblastic hornblende. The 

hornblende grains pseudomorphic after pyroxene, are partly 

to completely replaced by patches of smaller, secondary, 

idioblastic hornblende and minor, interstitial quartz. An 

exposure that show graded layering of the hornblende 

pseudomorphs, can be observed on an island toward the 

northeast end of Jemima Lake. The course pyroxene-phyric

flows are similar to those reported in the Horseshoe Lake*

area (Jensen 1989)

The pillowed flows (Unit 6b) and pillow-breccias (Unit 

6c) are best observed along the southeast shore of Osnaburgh 

Lake. They are dark green to grey rocks with black selvage 

material that outlines the margins of the pillows and pillow
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fragments. The pillows are strongly flattened and 

stretched. Many are have been flattened to less than 2 cm 

thick, and stretched up to lengths of 3 m so that the 

selvage tails are difficult to recognize. The darker 

coloured selvages become less than l mm thick and disrupted 

with the flattening of the pillows. The pillow breccias are 

comprised of units of flattened fragments with selvages and 

interstitial hyaloclastite altered to fine-grained 

granoblastic hornblende. The interiors of the pillows and 

pillow fragments consist of 40 to 5C^ idioblastic hornblende 

grains mixed with SO-60% granoblastic plagioclase (An 30-40^ 

and quartz. Less than 5* of rock consists of accessory 

magnetite , carbonate, sulphide, and garnet

Fe-rich Tholeiitic Basalt 

(Unit 7)

In the Caron Lake area, Fe-rich tholeiitic basalt is 

less abundant than the Mg-rich tholeiitic basalt. Varieties 

consist of massive, fine-grained (Unit 7a), to medium- 

grained (Unit 7d) flows with granophyric phases (7e). Units 

of pillowed flows (Unit 7b) and fragmental rocks comprised 

of pillow-breccia, hyaloclastite and flow-top breccia of Fe- 

rich tholeiitic basalt composition (Unit 7d) are 

interlayered with the flows in a few places.
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The best exposures of this Fe-rich tholeiitic basalt 

occur east of Jemima Lake. It is a very dark green to 

black, schistose rock which mainly forms massive/ fine- to 

coarse-grained flows. In the coarser-grained, 10 to 30 m 

thick flows/ the primary diabasic texture can still be 

recognized.

Fe-rich tholeiitic basalt is distinguished from Mg-rich 

tholeiitic basalt by its higher iron content (Table 6)/ its 

darker colour in hand-specimen and by its 5 to 1^ magnetite 

content and Fe-rich hornblende. Unlike the Fe-rich 

tholeiitic basalts in other greenstone belts (Jensen and 

Langford/ 1985; Jensen/ 1989), in the Caron Lake area/ most 

Fe-rich tholeiitic basalts show little or no magnetic 

properties.

The Fe-rich tholeiitic basalts have been affected by 

amphibolite-grade metamorphism and have the appearance of 

amphibolites and amphibole schists and gneisses. The l to 3 

mm grained rocks (Unit 7a) consist of 40 to 55* Fe-rich/ 

deformed amphibole pseudomorphic after columnar pyroxene. 

The hornblende forms patches partly to completely replaced 

by secondary/ 0.1 to 0.5 mm sized/ idioblastic hornblende 

with subordinated interstitial magnetite and quartz. 

Interstitial material to the pyroxene pseudomorphs consists 

of granoblastic/ 0.1 to 1.0 mm sized/ strained to unstrained 

quartz/ twinned to untwinned plagioclase (An 20-40^ 

with idioblastic hornblende and granular/ 0.1 to 0.3 mm
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grained magnetite. The fine-grained rocks consist of 0.1 to 

0.5 mm grained/ granoblastic hornblende/ plagioclase/ quartz 

with granular magnetite and accessory sulphide. 

Porphyroblasts of 0.5 mm garnet occurs in a few places.

East of Jemima Lake/ where the Fe-rich tholeiitic 

basalts are best formed/ they are proximal to the most 

prominent iron formation zone of the Caron Lake area. A 

similar relationship between the Fe-rich tholeiitic basalt 

flows and thick ironstone units was noted in the Horseshoe 

Greenstone Belt north of Pickle Lake (Jensen/ 1989). It is 

possible that magnetite for the iron formation was eroded 

from the Fe-rich tholeiitic basalts.

INTRUSIVE ROCKS 

Introduction

The intrusive rocks comprise ultramafic to mafic 

stocks/ pegmatitic granitoid lenses and sills/ and granitoid 

stocks and batholiths. A few late mafic dikes composed of 

lamprophyre and of deformed and undeformed diabase also

occur in the area.
•f 

The ultramafic to mafic intrusive rocks have been

described above with the komatiitic metavolcanic rocks. 

These two groups of rock have very similar mineralogy and 

chemistry (Table 5).
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The granitoid rocks comprise pegmatitic bodies which 

are spatially associated with the quartz-rich 

metasedimentary rocks and distinctive from the larger, more 

homogeneous, more randomly distributed stocks and batholiths 

of tonalite, trondhjemite, and granodiorite composition.

The chemistry of the granitoid rocks are shown in Table 

7. Only one sample of pegmatite was analyzed. The 

remaining samples are tonalites and trondhjemites.

Pegmatitic Granitoid Rocks 

(Unit 9)

In the Caron Lake area, pegmatitic granitoid bodies are 

found as metre-sized dikes, pods and lenses to kilometre- 

sized sills and stocks within the quartz-rich 

metasedimentary rocks of both the northern and southern 

metasedimentary zones. These rock do not occur in the 

metavolcanic rocks nor do they cut the stocks and batholiths 

of tonalite, trondhjemite and granodiorite. In a few 

places, they cut the amphibole-bearing volcaniclastic rocks

that are interlayered with the quartz-rich clastic •#

metasedimentary rocks.

The largest pegmatite body occurs as a 17 km long by O.2 

km wide sill along the north shore of Greenbush Lake in the 

southern metasedimentary zone close to the south side of the 

iron-formation. Numerous other smaller bodies of pegmatite
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occur south of this pegmatite sill in the metasedimentary 

rocks.

*,
In the northern metasedimentary zone, pegmatite bodies

are abundant in the vicinity of Caron Lake and westward 

across the Pashkokogan River to Tracy Lake and Lake 

St.Joseph. Outcrops are widely spaced in this area and 

based on low magnetic expressions, additional unexposed 

pegmatite bodies up to l km in size are projected in areas 

where aeromagnetic conductors are absent.

None of pegmatite bodies appear to be zoned and the 

larger bodies appear to have formed by the coalescence of 

numerous smaller pegmatite bodies. The larger bodies 

contain numerous centimetre- to metre-sized xenoliths of 

highly contorted and folded host paragneiss. The pegmatites 

have igneous textures and it is uncertain whether or not 

they formed by the anatexis of the host metasedimentary 

rocks or by intrusion granitic magmas from depth. Some 

pegmatite appears to have formed by magma fluids segregating 

from the sedimentary rock and crystallizing along partings 

within the metasedimentary rocks to .form lit par lit gneiss 

(Unit Ik). Others clearly cut the metasedimentary rolcks .' 

No mineralogical difference were noted between the 

metasedimentary rock with pegmatite bodies and those without 

pegmatite.
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The pegmatites are white, coarse-grained rocks. Most 

are composed of 85 to 95% / 0.3 to 4 cm sized / interlocked, 

quartz and feldspar crystals in a ratio of about 1:5 (Unit 

9a). The feldspar is comprised of unevenly distributed 

albite, perthite and microcline of various grain sizes. 

Myrmekitic textures of involving feldspar and quartz are 

common.

The remainder of the rock consists of cm-sized, mica 

books of muscovite or biotite or both with or without 

accessory mm-sized, tourmaline and apatite (Units 9d and 

9e). In a few places, tourmaline crystals up to 10 cm long 

and 2 cm wide occur in the pegmatites. In some places, mm- 

sized garnet is also an accessory mineral in the pegmatites 

(Unit 9c). Magnetite-bearing pegmatites (Unit 9f) occur but 

are rare.

Intermediate to Felsic Granitoid Intrusive Rocks 

(Unit 10)

The intermediate to felsic intrusive rocks form two 

massive granitoid stocks located north of Gre.enbush Lake y 

some small stocks southeast of Greenbush Lake and as Veil 

the gneissic Kagami Pluton located on Osnaburgh Lake (Stott 

et al. 1989) The stocks north of Greenbush Lake and the 

Kagami Pluton appear to intrude calc-alkalic metavolcanic 

rock. The stocks southeast of Greenbush Lake intrude the
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paragneisses and white pegmatite in addition to some 

tholeiitic metavolcanic rock.

The granitoid rocks are homogeneous, pink, 2 to 4 mm 

grained rocks of tonalite, trondhjemite and granodiorite 

composition. They consist of 55 to 75%, subhedral 

plagioclase (An 10-15) an(* ^ to ^* anhedral quartz with 

less than 5% interstitial hornblende and/or biotite. 

Percentage of K-feldspar (microcline and orthoclase) ranges 

from 5 to 25% and is interstitial to the plagioclase and 

quartz. In thin section, the plagioclase and quartz grains 

are fractured and show granulation and rounding along their 

edges and the hornblende grains are strongly deformed and 

partly altered to biotite and chlorite. The plagioclase 

grains are partly saussuritized and sericitized. In many 

places within the Kagami Pluton, the plagioclase and quartz 

form augen and are partly replaced by K-feldspar. Dikes, 

from 2 cm to 3 m wide of aplitic (Unit lOd) to pegmatitic 

(Unit lOc) textures and variable strike, cut the granitic 

rocks.

Late Mafic Intrusive Rocks

A 40 cm wide deformed dike black biotite-riah dilce of 

lamprophyre occurs l km west of the Pashkokogan River outlet 

on an island point of bedded sillimanite-rich metasiltstone. 

The dike cross-cuts the bedding. No thin-section of this 

rock was made.
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Aim wide, deformed, schistose, north-northeast 

trending mafic dike cuts the rocks considered to be felsic 

metavolcanic rocks that occur at the margins of the Kagami 

Pluton. The dike grades from 1.5 mm grained to aphanitic 

toward its contacts with the felsic host rock. The dike is 

comprised of poikiloblastic, 0.5 to 1.5 mm hornblende 

enclosing 0.1 to 0.5 mm sized grains of plagioclase (An 30- 

40). Accessory magnetite, sulphide and titanite are present 

in the rock.

The chemical composition of the above dike is shown on 

Table 6 with the tholeiitic basalts and plotted on Figure 4. 

The dike may be related to the tholeiitic metavolcanic rocks 

farther south instead of being a late intrusive rock.

The only diabase dike in the Caron Lake is a 3 m wide 

north-northwest trending dike located 300 m from the shore 

of southeast Greenbush Lake. The dike consists of O.l mm 

long, partly altered plagioclase (An 50-50^ an(* au9ite 

microlites in a matrix of finer-grained, equant-shaped 

plagioclase and pyroxene and magnetite grains mixed with 

granular, micron-size epidote, amphibole, chlorite and 

leucoxene. *

CENOZOIC 

Quaternary 

Pleistocene Deposits
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Pleistocene glaciation striated, grooved and eroded the 

bedrock and removed all traces of earlier soil and weathered 

rock. The last and most dominant ice movement to affect the 

area was from the northeast at about 220O (+/-100 ) azimuth 

based on rare preserved glacial striae and esker and kame 

directions of elongation. This last glacial advance of 

Wisconsinan age occurred less than 10 000 years ago and laid 

down a variety of discontinuous/ unconsolidated deposits 

during its advance and subsequent retreat (Finamore and 

Carswell 1986).

Where seen, recent erosional cuts reveal that lodgment 

till from the advance of the glacier and ablation till from 

the melt out of the glacier during its retreat, form the 

base of the unconsolidated material present over much of the 

area. This basal material comprises yellowish coloured/, 

sandy textured tills with rounded pebble to boulder size 

clasts.

In most places the lodgment till is overlain by poorly 

stratified sand and gravel kame and esker material. Kames up 

to 8 km long/ 100 m wide and 15 m high separated by swamps 

dominate the topography. Narrow/ sinuous/ steep sidetl 

eskers occur among the kames.

Knob and kettle topography comprised of lose bolder 

till occurs in many areas that separate the kames.
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Elsewhere, the topography is flat, low-lying and poorly 

drained.

Recent Deposits

Deposits of peat are found in bogs, swamps and at lake 

margins. Many lakes are shallow as a result of thick bottom 

accumulations of unconsolidated mud, rich in organic matter. 

The large bogs contain areas of fen considered to be relict 

collapse scars that may have formed in thermokarst peat 

plateaus (Mollard and Janes 1984)

On well drained elevated kames and esker areas, organic 

soil cover is only l to 5 cm thick.

Land erosion is minor along streams and shorelines 

because of the mature topography.

ALTERATION AND METAMORPHISM 

Introduction

All the supracrustal rocks and the ultramafic to mafic 

intrusive rocks have undergone regional, middle to upper 

amphibolite-grade metamorphism as a result of. elevated 

temperatures and pressures possibly caused by deep burial. 

Only the granitoid rocks including the pegmatitic rocks have 

escaped this metamorphism. They may have been emplaced at 

the time or subsequent to the metamorphism.
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Areas and zones of alteration that involved 

carbonatization, silicification and sulphidization of the 

bedrock, were not detected in the area (See Tables 2 to 7). 

Only quartz veining was detected in the metavolcanic rocks. 

It is possible that any early alteration present in the 

area, including synvolcanic alteration, is now masked by the 

amphibolite-grade metamorphism.

Metamorphism

All the rocks except for the granitoid rocks, have 

index minerals to indicate that they have undergone 

amphibolite-grade metamorphism. Anthophyllite is present in 

the ultramafic and Mg-rich intrusive and komatiitic 

extrusive rocks whereas, idioblastic hornblende, and 

granoblastic basic plagioclase (An^Q - gQ) along with 

porphyroblastic garnet is present in the tholeiitic basalts 

amphibole-bearing volcaniclastic metasedimentary rocks. The 

calc-alkalic volcanic rocks contain granoblastic hornblende, 

plagioclase (An2Q-4o) and quartz. The quartz-rich clastic 

metasedimentary rocks contain mainly granoblastic quartz and 

plagioclase except for those that are Al-rich and contain 

staurolite and sillimanite. Subordinate biotite and ' 

muscovite also occur.

The primary mineralogy of the supracrustal and the 

early ultramafic and mafic intrusive rocks has not been 

preserved. The only relict features of the primary rocks
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preserved, as noted in the preceding rock descriptions, are 

primary grain sizes and the chemical composition of the 

rocks. Some of the ultramafic rocks may have been 

metasomatized and some of the metasedimentary rock may have 

been depleted of their lighter elements during the formation 

of the pegmatites..

Equilibration of the minerals was largely completed 

during the amphibolite metamorphism. The presence of large 

hornblende pseudomorphs after pyroxene not completely 

replaced by finer grained idioblastic hornblende in the 

coarse-grained Mg-rich tholeiitic basalts and the presence 

of epidote in the calc-alkalic mafic to intermediate 

volcanic rocks, possibly are relicts of earlier greenschist 

metamorphism.

The densities of the supracrustal rocks are greater by 

0.20 to 0.25 than that of rocks of comparable chemical 

composition in terrains which have undergone greenschist to 

subgreenschist facies metamorphism such as in the Abitibi 

greenstone belt (Tables 2 to 6) (Jensen and Langford, 1985). 

Supracrustal rocks in the Caron Lake area probably obtained 

their denser mineralogy at depth during the regional * 

amphibolite metamorphism.

Retrograde metamorphism of the amphibolite-grade 

minerals is not present in the Caron Lake Area.

QUARTZ-VEINING
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Quartz veins occur in the metavolcanic rocks. In most 

places they are gash veins 0.5 to 3 cm wide and a few cm to 

a few metres long. They consist of nearly-pure/ coarse- 

grained crystalline quartz. Most veins are subparallel to 

the fabrics of their host rocks, and where there are minor 

folds, they are also folded.

A large 12 m wide quartz vein occurs on the south shore 

of Osnaburgh Lake near the inlet of the creek flowing from 

Tracy Lake (Dyer/ 1934). It is the largest vein of many 

quartz veins that can be observed along the south shore of 

Osnaburgh Lake in the tholeiitic metavolcanics. In this 

area the veins are up to 10 cm wide, consist of white quartz 

and in places, occur close to one another.

STRUCTURAL GEOLOGY 

Introduction

All the supracrustal rocks have undergone regional 

deformation to produce strong, steeply-dipping, east- to 

east-northeast-trending rock foliations. Among the 

intrusive rocks, the Kagami Pluton has the strongest 

foliation. This pluton is gneissic .and has zones of augen 

textured rock that are cut in places by a late brittle ' 

deformation. In contrast, to the supracrustal rocks and the 

Kagami Pluton, the ultramafic to mafic intrusive rocks, the 

pegmatitic rocks and in many of the granitoid stocks in the 

south half of the map area have weakly developed foliations.
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The diabase dike southeast of Greenbush Lake has totally 

escaped deformation.

The rock foliations are parallel to subparallel to the 

regional strikes of the supracrustal rock and the fold axes 

of the large scale folds located between Greenbush Lake and 

Osnaburgh Lake. Only near the contacts between the 

supracrustal rocks and the large granitoid stocks do the 

foliations deviated from these general trends.

No major zones of shearing superimposed on the regional 

foliation were found in the Caron Lake area. As well, there 

appears to be no major faulted off-sets of the lithologic 

units. Only small scale sinistral north-northeast trending 

fractures were observed in the Kagami Pluton.

Pseudotachylite occurs in widely separated locations. 

It occurs randomly in most of the rock-types and is 

undeformed.

Rock Foliations and Small-Scale Folding

The foliations observed in the supracrustal rocks are 

caused by subaligned idioblastic biotite/ muscovite, * 

hornblende and sillimanite and to a lesser extent 

granoblastic quartz and feldspar formed during the 

amphibolite-grade metamorphic event. Deformation subsequent 

to the metamorphic event such as bending, fracturing or 

straining of these minerals are not observed in the Caron
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Lake Area. This suggests that all deformation, except for 

the local development of pseudotachylite, took place prior 

to and during the amphibolite-grade metamorphic event.

In the vicinity of Greenbush Lake, the foliations in 

the metasedimentary rocks are parallel to subparallel to the 

banding within the rocks except at the noses of parasitic 

folds. In these areas, the foliation is subparallel to the 

axes of the folds. The trend of the foliation is from east 

to east-northeast approximately parallel to the iron 

formation zones on the north shore of Greenbush Lake. The 

exceptions are where the foliations have been disrupted by 

the emplacement of pegmatite bodies within the 

metasedimentary rocks. The pegmatite bodies also disrupt 

the trends of the parasitic folds.

The dips of the foliation in the vicinity of Greenbush 

Lake and farther south range from 60OS to 60ON with most 

being vertical to subvertical. Mineral lineations and 

parasitic fold noses mainly dip steeply eastward. Almost 

all of the parasitic folds have a "Z" asymmetry (Photo 8).

The trondhjemitic stocks southeast of Greenbush Lake•t

have weakly developed gneissic textures. The gneissic 

textures are subvertical and exhibit hornblende grains that 

plunge eastward at 050 to 250 .

North of Greenbush Lake, the weak gneissic fabric in the 

trondhjemitic stocks are mainly northeast trending and have
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vertical to subvertical northward dips. Plunges of the 

elongate minerals / particularly hornblende, are 60O to 70O 

southwest. The gneissic fabrics of the granitoid stocks 

both north and southeast of Greenbush Lake were likely 

formed during or shortly after the emplacement of the 

stocks.

North of Greenbush Lake and east of Jemima Lake, the 

schistosities of the metavolcanic rocks trend east to east- 

northeast except close to the granitoid stocks. In these 

areas, the foliation planes dip steeply away perpendicular 

from the contact to suggest some doming of the volcanic 

rocks occurred during the emplacement of the granitoid 

stocks. Aeromagnetic maps show the iron formation zone is 

folded around the southwest end of the granitoid stock just 

north of Greenbush Lake.

In the north half of the Caron Lake area, south from the 

Kagami Pluton to south of Caron Lake, the supracrustal rock 

foliations trend easterly. This trend is parallel to the 

traces of the lithologic units and the banding and the 

observed depositional contacts within these units. The 

foliations are also parallel to the axial traces -of the ' 

large-scale folds.

The foliations of the supracrustal rocks dip from 90O to 

50O south in most areas south of the Kagami Pluton. Mineral 

lineations lie within the foliation planes, plunge down-dip
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or steeply eastward. Near the mouth of the Pashkokogan 

River, the plunge of the mineral lineations changes from 40O 

to 60O southwest.

The parasitic folds along the south shore of Osnaburgh 

Lake have "Z" asymmetry and have fold axes with steep east 

plunges although a few were noted to have plunges as shallow 

as 54 O (Photo 4). At the southwest end Osnaburgh Lake the 

parasitic folds reverse and become "S-shaped" folds as the 

lithologies and foliation directions of the supracrustal 

rock change to northwest in strike.

In the Kagami Pluton, the gneissosity in the granitoid 

gneiss and augen gneiss trends east and dips southward 

parallel to subparallel to the foliation found in the 

supracrustal rocks to the south. The plunge of the mineral 

lineations are mainly southeast at 45O or less. At the 

southwest corner of Osnaburgh Lake, the trend of the 

gneissosity of the granitoid rocks changes to a northwest 

direction parallel to the pluton's contact with the 

supracrustal rocks. A broad southwest trending anticline

occurs in the supracrustal rocks in .this area..
* 

Large-Scale Folds

Based on limited top determinations, the supracrustal 

rocks have been folded into two east-trending synclines 

separated by an anticline in the area between Jemima Lake 

and Osnaburgh Lake (Figure 1). The axis of one syncline is
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projected to occur about 2 km south of Osnaburgh Lake and 

the other less than l km north of Jemima Lake. From the 

dips of the rocks on the limbs of the folds, the axial 

planes of the folds dip steeply south. South from the 

synclinal axis north of Jemima Lake, the younging directions 

are mainly north-facing in the metavolcano-sedimentary 

succession in the Greenbush area and farther south. In this 

area, reversals from north to south in the dip of the rock 

layers indicate that many of the rocks may be overturned.

North from the axis of the syncline north of Jemima 

Lake to Osnaburgh Lake, all the easterly striking banding 

and observed depositional planes and the foliations of the 

supracrustal rocks dip mainly south regardless of younging 

reversals associated with the northern syncline. This would 

indicate the strata on the south limb of the northern 

syncline has been overturned.

Southwest of Osnaburgh Lake, the axis of the northern 

syncline curves west-northwest. Based on the strike and 

dips of the rocks, the rocks of the syncline have been 

refolded to form a broad, southwest plunging anticline. 

This secondary folding is probably related to the 

deformational event associated with the emplacement of the 

Kagami Pluton.

Faulting
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Deformation textures superimposed on the metamorphic 

textures were not detected in the Caron Lake Area except in 

narrow, ainistral, north-northeast trending fracture zones 

in the Kagami Pluton. One of these fractures extends into 

the supracrustal rocks west of the Pashkokogan River. 

Others which occur in the Kagami Pluton are mm-wide brittle 

fractures/ have cm-long displacements and cannot be traced 

for more than a few metres. These fractures show 

brecciation of the mineral grains both along the main 

fracture and along smaller splay fractures. The fractures 

tend to be very widely spaced and widespread to suggest that 

they may be part a late regional fracture pattern.

No major fault zone was detected between the 

metavolcanic rocks and the metasedimentary rocks in the 

vicinity of Greenbush Lake to mark the contact between the 

Uchi and English River subprovinces. As well, no major 

east-trending fault zones were found at the contacts between 

the zones of metatsedimentary and metavolcanic rocks within 

either subprovince to indicate tectonic juxtaposing of the 

two groups of rocks. Instead, the metasedimentary and 

metavolcanic rocks are interlayered with each other.
4

Pseudotachylite

Pseudotachylite occurs in widely separated locations, 

two of which are close to the outlet of Jemima Lake in the
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iron formation and in calc-alkalic volcanic rock. Other 

occurrences are located along the Albany River South Channel 

and southeart of Osnaburgh Lake and along the Albany River 2 

km east of Osnaburgh Lake. Rock types in these locations 

are calc-alkalic volcanic rocks, volcaniclastic rocks and 

granitoid rocks, respectively. Clifford (1969) describes 

breccia in two locations in the western Lake St. Joseph Area 

that are similar in appearance to the pseudotachylite 

occurrences in the Caron Lake area.

The pseudotachylites are mainly breccias of local extent 

with angular fragments of country rock in a dark coloured / 

aphanitic matrix (Photo 6). The breccias are centimetre- to 

metre-wide, dike-like to vein-like breccia zones composed of 

75 to 90* fragments of country rock and 10 to 25% matrix. 

The matrix also extends into millimetre- to centimetre-wide 

fractures of less disrupted country rock. The largest metre 

wide dikes are up to ten's of metres long and are associated 

with numerous, smaller, nearby, subparallel disconnected 

dikes and veins of breccia. The angular fragments retain 

the fabrics and mineralogy of the country rocks except for

being rotated in different directions. The fragments range
^

from millimetre to centimetre size according to the width of 

the breccia zones. In thin section the pseudotachylite 

matrix is dark brown to black and nearly opaque with fine 

fragments of country rock (Photo 7). No microlites were 

positively identified.
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No deformation or metamorphism has affected the 

pseudotachylites and the rock fragments they contain. The 

origin of the pseudotachylites is unknown as they seem to be 

randomly distributed and unrelated to any recognizable 

structure.

ECONOMIC GEOLOGY 

Mineralization

In the Caron Lake area / previous government geological 

surveys have not reported any significant zones of 

mineralization (Dyer 1934, Breaks et al. 1978 / Sage and 

Breaks 1982). Subsequent to these surveys, a few mining 

companies have explored portions of the area with 

electromagnetic and magnetic surveys and by diamond drilling 

(Assessment Files Research Office / Ontario Geological 

Survey, Toronto). In 1986, numerous electromagnetic 

conductors were revealed by an airborne geophysical survey 

by the Ontario Geological Survey in the Pickle Lake area 

that includes the present area of investigation (OGS 1986).

The Caron Lake area has potential for base metal, 

precious metal and rare element pegmatite discoveries. in
4

an effort to evaluate this potential, rock samples from 

about 120 selected outcrops were submitted to the Geoscience 

Laboratories, Ontario Geological Survey, for assays, mineral 

identifications and chemical analyses.
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Fifty-four chemical analyses were completed on samples 

which represent the spectrum of rock types within the Caron 

Lake area and are listed on Tables 2 to 7. These analyses 

include determinations for Au, Cu, Pb, Ni, Gr, Mo, V, and Y. 

The results provide background values for the rocks present 

in the Caron Lake area. A few values above normal 

background were obtained (see below).

Assays for Au, As, were made on 38 sulphide-bearing and 

vein quartz-bearing rock samples, -many of which were 

collected from locations that correspond to conductive zones 

shown by geophysical maps (OGS 1986). The best values of Au 

obtained from the assays and chemical analyses ranged from 

40 to 200 ppb in five samples. The locations from which 

these anomalous sample were taken are marked by "Au" on the 

map that accompanies the report (Map , back pocket). 

The remainder of the samples returned less than 40 ppb Au, 

with most returning under 6 ppb Au. Arsenic values were all 

500 ppm or less with the highest values being associated 

with the anomalous Au values.

One sample of sulphide-bearing komatiite on-the south*

shore of Osnaburgh Lake returned 340 ppm Cu and 194 ppm Ni.

Mineral determinations were made on 25 samples of 

pegmatite to confirm or check for the presence of rare 

element minerals. Apatite, tourmaline, garnet, albite, 

microcline, muscovite, sillimanite, biotite and quartz were
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confirmed. Columbite and tantalite were not identified nor 

were beryl, and spodumene. Spodumene and beryl, however, 

are known to occur in the Li-bearing pegmatite on 

Pashkokogan Lake west of the area (Goodwin 1965).

MINERAL EXPLORATION

Mineral exploration in the Caron Lake area has largely 

consisted of reconnaissance for base and precious metals 

using geophysical surveys followed by limited diamond 

drilling. The results of this work are on file with the 

Assessment Files Research Office, Ontario Geological Survey, 

Toronto and have been summarized below. The locations of 

where this exploration work was carried out are shown on the 

map that accompanies the present report (Map , back 

pocket).

In 1970, Selco Mining Corporation did ground magnetic 

and electromagnetic surveys on several groups of claims in 

the Caron Lake area. Subsequently, two diamond drill holes 

totalling 215.8 m were drilled in the vicinity of East 

Pashkokogan Lake, immediately west of the map. area, 

Metasediments with graphite and minor sulphides were-* 

reported.

In 1971, Falconbridge Nickel Mines Limited did ground 

magnetic and electromagnetic surveys on a block of 40 claims 

along the Pashkokogan River, followed by the drilling of 5
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holes totalling 438 m, into mainly metagabbroic rock 

containing as much as 1(^ disseminated pyrrhotite, pyrite 

and chalcopyrite.

In 1971, Canadian Nickel Company Limited drilled nine 

holes totalling 458.7 m on 6 small widely separated groups 

of claims within the Caron Lake area. Metavolcanic and 

metasedimentary rocks containing l to 2* disseminated 

sulphides were reported.

As of June, 1989, there were 8 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 Incorporated (name changed in 1988 to Bond 

Gold Canada Incorporated) by airborne magnetometer and 

electromagnetic surveys.

Recommendations for Future Exploration

Many of the conductors caused by sulphide-bearing 

clastic and volcaniclastic rocks shown on the 

electromagnetic-magnetic maps of the Ontario Geological 

Survey (OGS 1986) have not been thoroughly explored either
4

for base metal or precious metal content north of Greenbush 

Lake. Some of these conductors are spatially associated 

with magnetite-rich arenite and iron formation and may have 

formed as a result of sulphidization of the iron oxides. 

Such zones may be a favourable host for gold mineralization
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(Macdonald 1983; Hall and Rigg 1986) Other sulphide-bearing 

rocks that are interlayered with the metavolcanic and 

metasedimentary rocks, tend to have strike lengths of 

several kilometres, which indicates that they may be either 

volcanic exhalative in origin or were sedimentary chemical 

precipitates in a reducing environment during the deposition 

of the supracrustal rocks. These sulphide-bearing rocks 

would be favourable for the concentration of syngenetic or 

epigenetic base metals and/or precious metals.

The area south of Greenbush Lake remains to be explored 

for electromagnetic conductors. This area is likely to 

contain numerous conductors as the rocks are similar to 

those north of Greenbush Lake.

Ni and Cu sulphides as well as platinoid minerals could 

be associated with the ultramafic to mafic intrusive and 

komatiitic volcanic rocks. These rocks show evidence of 

contamination that was caused either by the assimilation of 

metasedimentary rock during their emplacement or by 

metasomatism during pegmatite emplacement in the 

metasedimentary rocks. Remobilized metasedimentary 

sulphides reacting with the ultramafic and mafic magmas or
4

rocks during metamorphism could provide sulphides zones 

enriched in base and precious metals. The komatiitic 

volcanics rock and ultramafic intrusives rock remain largely 

unexplored. The ultramafic to mafic intrusive stock 

believed to occur southeast of Caron Lake, as well as the
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intrusive stock on the Pashkokogan River are potential 

targets for further exploration.

The pegmatitic bodies remain to be explored for their 

rare element contents. One Li-bearing body of pegmatite is 

present on Pashkokogan Lake west of the map area (Goodwin 

1965). In the map area, extensive bodies of unexposed 

pegmatite are likely to occur from Tracy Lake eastward to 

east of Caron Lake as well as in the vicinity of Greenbush 

Lake and farther south. Overburden drilling programs could 

be initiated to detect possible rare element enriched 

pegmatites in both areas. According to Cerny and Meintzer 

(1988) pegmatites generated in a host sedimentary 

environment are favourable for Li, B, Be, Nb, Ta, and other 

rare elements.
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FeOFep/TiOa

Figure 2: Projections of chemical analyses of calc-alkalic 
metavolcanic rocks from the Caron Lake area on 
the Jensen Cation Plot (Jensen, 1976)
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FeO

AI203

Figure 3: Projections of chemical analyses of komatiiti-c 
metatvolcanic and ultramafic to mafic intrusive 
rocks rocks from the Caron Lake area on the 
Jensen Cation Plot (Jensen, 1976). = meta- 
volcanic rocks, x s intrusive rocks
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FeOFe203*Ti02

Mg O

Figure 4: Projections of chemical analyses of tholeiitic 
metavolcanic rocks from the Caron Lake area on 
the Jensen Cation Plot (Jensen, 1976)
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Photo 1. Leucosome comprised of thin biotite layers 
alternating with thick quartzofeldspathic 
layers hosted by homogeneous, banded, fine 
grained biotite-plagioclase-quartz paragneiss
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Photo 2. Photomicrograph of mortar-textured volcani 
clastic rock under plane polarized light. Note 
the darker, 2 to 4 mm sized pseudomorphs after 
pyroxene separated by 0.5 mm granoblastic 
quartz and hornblende and minor magnetite.
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Photo 3. Photomicrograph of garnet porphyroblastic
volcaniclastic rock (magnetite-quartz-plagi- 
clase-hornblende paraschist) under plane 
polarized light.
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Photo 4. Banded iron formation on Osnaburg Lake. Note 
"Z" -shaped parasitic folds.



Photo 5. Flattened and stretched pillows on the south shore 
of Osnaburg Lake.



Photo 6. Pseudotachylite breccia in iron formation and 
wacke located at the outlet of Jemima Lake
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Photo 7 Photomicrograph of pseudotacylite breccia in 
ironformation and metawacke located at the 
outlet of Jemina Lake under plane polarized 
light.
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Photo 8. "Z"- shaped parasitic fold in the paragneisses of 
southwest Greenbush Lake
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Table 1: Table of Lithologic Units for the Caron Lake Area

PHANEROZOIC
CENOZOIC

QUATERNARY 
RECENT

Swamp, bog, lake and stream 
deposits 

PLEISTOCENE
Glacial and fluvioglacial till, 

sand, and gravel deposits

Unconformity 
PRECAMBRIAN 

ARCHEAN
LATE ARCHEAN

INTRUSIVE ROCKS
LATE MAFIC INTRUSIVE ROCKS

Lamprophyre, metadiabase, and 
diabase

Intrusive Contact
INTERMEDIATE TO FELSIC INTRUSIVE ROCKS 

Tonalite, trondhjemite, and grano 
diorite, and aplite and pegmatite 
dikes

Intrusive Contact 
PEGMATITE INTRUSIVE ROCKS

Mica-quartz-alkali feldspar 
pegmatite, pegmatite with para- 
gneiss inclusions, and garnet-, 
tourmaline-,apatite-, and mag 
netite-bearing pegmatite

Intrusive Contact
ULTRAMAFIC AND MAFIC INTRUSIVE ROCKS 

Metapyroxenite (tremolite- 
actinolite-hornblende schist), 
and anthophyllite- and tourmaline- 
bearing ultramafic and mafic rocks

4

Intrusive Contact 
THOLEIITIC METAVOLCANIC ROCKS 

FE-RICH THOLEIITIC BASALT
Massive, pillowed and pillow- 
breccia flows and magnetite-quartz- 
feldspar-hornblende schist and 
gneiss
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MG-RICH THOLEIITIC BASALT
Massive, pillowed and pillow- 
breccia flows, pyroxene-phyric 
flows, quartz-feldspar-hornblende 
schist and gneiss

KOMATIITIC METAVOLCANIC ROCKS 
BASALTIC KOMATIITE

Massive flows and tremolite-actino- 
lite-hornblende schist, poly- 
sutured flows, olivine-phyric flows 
and anthophyllite-bearing schists

CALC-ALKALIC METAVOLCANIC ROCKS
INTERMEDIATE TO FELSIC VOLCANIC ROCKS 

Dacite and rhyolite flows,tuff- 
breccia, crystal tuff and tuff, 
polygonal fractured, quartz- and 
feldspar phyric tuffs and flows and 
migmatized dacite and rhyolite

MAFIC TO INTERMEDIATE VOLCANIC ROCKS
Basalt and andesite massive, pil 
lowed and pillow-breccia flows, 
tuff-breccia, crystal, lithic tuff 
and tuff, and feldspar phyric vol 
canic rock

METASEDIMENTARY ROCKS
VOLCANICLASTIC SEDIMENTARY ROCKS 

Tholeiitic and calc-alkalic 
detrital wacke, siltstone and 
mudstone and quartz-feldspar-horn 
blende and epidote-hornblende- 
feldspar-quartz schist and gneiss, 
pyroxene porphyroclastic mortar- 
textured wackes, and garnet-, 
biotite-, sulphide-and magnetite- 
bearing volcaniclastic rocks

CLASTIC SEDIMENTARY ROCKS
Quartz arenite, wacke, siltstone 
and mudstone and biotite- 
(muscovite-) feldspar-quartz para- 
schist and gneiss, pebbly wacke, 
and garnet-,sillimanite-, stauro 
lite-, magnetite- and sulphide- 
bearing sedimentary rocks
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Table 2: Chemical analyses of clastic metasedimentary 
rocks

MAP
MAJOR 
OXIDE 
PERCENT

Si02

A1203
Fe2O3
FeO
MnO
MgO
CaO
Na20
K20

C02 
S

H2 0- 
Total 
L.O.I. 
Sp.Gr.

Au 
Ba 
Be 
Co 
Cr 
Cu 
Mo 
Nb 
Ni 
Pb 
Rb 
Se 
Sr 
Th 
V 
Y
Zr 

n.d —

Al
89LSJ 
-0056

61.20 
0.66
15.70 
0.88 
5.01 
0.12 
3.76 
5.50 
3.22 
1.63 
0.23 
0.12 
0.01 
0.85 
0.08

99.17 
0.30 
n.d.

22ppb 
360ppm 
b.d.
20

112
9

b.d. 
7

57 
b.d.
57
13 

247 
b.d.
90
13 

156

89LSJ 
-0149

62.00
0.61

15.35
1.36
4.66
0.09
3.85
4.36
4.21
1.59
0.16
0.19
0.01
1.03
0.07

99.03
0.30
2.79

b.d. 
3 8 5ppm 
b.d.
22 

101
12

b.d. 
n.d.
92

b.d. 
n.d. '15 

244 
n.d. 
100
12 - 

n.d.

A3
89LSJ 
-0142

65.30
0.38

14.30
0.60
9.09
0.26
1.53
3.74
1.10
1.43
0.10
0.72
0.02
1.06
0.06

99.69
0.60
2.95

b.d
2 3 Oppm
b.d.
22

152
6

b.d.
n.d.
77
b.d.
n.d.
13 

375
n.d.
89
11
n.d.

A4
89LSJ 
-2154

70.80 
0.26

18.70 
0.58 
0.23 
0.01 
0.24 
0.26 
1.22 
4.79 
0.03 
0.13 
0.01 
2.37 
0.09

99.72 
2.40 
n.d,

8ppb 
l9Oppm 
b.d. 
b.d. 
b.d. 
b.d. 
b.d. 
16
7

b.d. 
38
4

103 
b.d. 
17 ..
6 

222

A5 A6
89LSJ 89LSJ
-0410 -0270

72.00 
0.37

15.10 
0.41 
2.51 
0.03 
1.28 
1.96 
3.23 
1.63 
0.09 
0.12 
0.06 
0.95 
0.13

99.87 
0.80 
n.d.

200ppb 
29Oppm 

l 
9

57
53

b.d. 
b.d.
12 

b.d.
62
7

341
11
51 .
13 

161

77.50
0.02

12.20
0.56
0.64
0.02
1.18
0.89
3.58
1.81
0.03
0.19
0.15
1.01
0.14

99.92
0.90
2.69

b.d. 
155ppm 
b.d. 
b.d. 
b.d. 
b.d. 
b.d. 
n.d. 

6
15

n.d. 
b.d. 
139 
n.d. 
b.d. 
b.d. 
n.d. '

not determined, b.d. ^ below detection limits

Al Rusty weathering, l mm grained quartz-rich metawacke,
A2 Quartz-rich metawacke with amphibole-rich lenticles.
A3 Quartz-rich metawacke with l mm thick amphibole-rich

	laminae.
A4 Buff coloured, sillimanite-bearing metasiltstone
A5 Buff coloured, staurolite^bearing metasiltstone.
A6 White, schistose, sillimanite-bearing metasiltstone.
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Table 3: Chemical analyses of volcaniclastic metasedi- 
mentary rocks

Mao #
MAJOR
OXIDE
PERCENT

SiO2 
Ti02

Fe203 
FeO
MnO
MgO 
CaO
Na2O 
K20 
P203 
C02 
S
H2 0*
H2 0- 
Total
L.O.I.
Sp. Gr.

A7 
89LSJ
-2199

54.00 
1.12 

17.30
3.10 

10.20
O. 44
2.41 
6.43
2.50 
0.37 
0.11 
0.30 
0.30
1.07
0.19 

99.84
0.50
3.03

M 
89LSJ
-0389

50.50 
1.90 

13.50
2.40 

13.20
0.30
4.00 

10.70
0.84 
0.30 
0.16 
0.58 
0.01
1.43
0.00 

99.82
0.60
n.d.

A9 
89LSJ

-2024

56.80 
0.53 

13 . 20
7.70 
9.09
0.07
2.83 
1.85
2.46 
2.45 
0.14 
0.44 
0.14
1.58
0.13 

99.41
0.90
2.94

A10 
89LSJ

-1123

55.00 
2.03 
13.20
2.60 

13.60
0.25
1.68 
5.88
2.31 
0.93 
0.25 
0.29 
0.01
1.45
0.07 

99.54
0.20
3.00

All 
89LSJ

-2196

49.80 
1.14 

15.70
2.71 
8.63
0.30
6.45 

12.20
0.55 
0.33 
0.09 
0.33 
0.04
1.50
0.00 

99.77
0.70
3.05

A12 
89LSJ

-0409

51.80 
1.60 

15.30
1.60 

11.50
0.20
3.97 
9.46
2.58 
0.34 
0.11 
0.18 
0.02
1.24
0.06 

99.96
0.30
3.02

A13 
89LSJ

-1125

48.78 
1.60 

15.60
2.60 

12.31
0.22
4.84 
9.40
2.88 
0.25 
0.09 
0.27 
0.05
1.43
0.07 

100.10
0.30
3.05

TRACE ELEMENTS
Au 
Ba 
Be
Co
Cr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V
Y
Zr

n.d. —

3ppb 
16 Oppm 
b. d.
61

232
182
b. d.
n.d.
06

b. d.
n.d.
48

119
n.d.
349
22

n.d.

5ppb 
4 3 Oppm 

4
41
12
5

b. d.
9

46
b. d.
49
33

145
b. d.
347
25

129
not determined

llppb 
5 3 Oppm 
b. d.
22
84
38

b. d.
n.d.
19

b. d.
n.d.
14

163
n.d.
-107
12

n.d.
, b. d -

b. d. 
285ppm 
b. d.
29
b. d.
b. d.
b. d.
b. d.
b. d.
b. d.
n.d.
29

226
n.d.
66
36

n.d

3ppb 
115ppm 
b. d.
51
98
62
b. d.
n.d.
118
b. d.
n.d.
37

156
.n.d.
311
16

n.d.
below detection

b. d. 
75ppm 
b. d.
33
17
38
b. d.
n.d.
21
b. d.
n.d.
32

214
n.d.
292-
20
n.d.

limits

b. d. 
135ppm 
b. d.
42
13
42
b. d.
n.d.
29
b. d.
n.d.
34

244
n.d.

48817 '

n.d.

A7 Dark green, fine-grained garnet-bearing, layered rock.
A8 Dark green, schistose, amphibole-rich metasediment.
A9 Grey, fine-grained, quartz-rich layer in iron formation.
A10 Dark green, amphibole-rich rock with thin quartz layers.
All Dark green, schistose, amphibole-rich metasediment.
A12 Rusty, schistose, l to 3 mm feldspar and amphibole rock.
A13 Dark green, layered,feldspar-hornblende gneiss.
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Table 4: Chemical analyses of calc-alkalic mafic,
intermediate and felsic metavolcanic rocks

Mao i A14 A15 A16 A17 A18 A19. 
MAJOR 89LSJ 89LSJ 89LSJ 89LSJ 89LSJ 89LSJ 
OXIDE -0068 -0126 -2200 -0120 -2233 -0384 
PERCENT

SiO2 
TiO2 
A1 203 
Fe2O3 
FeO
MnO
MgO 
CaO
Na20 
K20
P203 
C02
S
H2 OH-
H2 0- 

Total
L.O.I.
Sp. Gr.

Au 
Ba 
Be
Co
Cr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V
Y 
Zr

n.d. **

57.30 
0.72 

17.30 
1.82 
5.48
0. 14
3.14 
7.48
3.14 
0.77 
0.15 
0.09 
0.01
1.02
0.07 

99.46
0.70
n.d.

7ppb 
17 Oppm 
b. d.
27
37
22

b. d.
b. d.
45

b. d.
25
21

345
b. d.
155
13 

130

62.10 
0.55 

15.90 
0.64 
4.20
0.10
2.10 
5.93
2.57 
1.25 
0.13 
1.94 
0.10
1.82
0.10 

99.43
2.90
2.76

b. d 
3 8 5ppm 
b. d.
16

120
30

b. d.
n.d.
57

b. d.
n.d.
12

456
n.d.
849 ' 

n.d.
not determined, b.

63.30 
0.45 

15.60 
1.46 
2.62
0.07
2.56 
4.55
5.04 
1.85 
0.18 
0.15 
0.01
0.84
0.12 

99.80
0.60
n.d.

lOppb 
6 7 Oppm 
b. d.
15
60
20

b. d.
b. d.
43

b. d.
53
9

534
b. d.
68
10 

127

66.90 
0.61 

15.60 
1.52 
3.56
0.11
1.28 
3.03
3.44 
2.32 
0.22 
0.14 
0.01
0.80
0.00 

99.54
0.60
2.74

2ppb 
4 3 Oppm

1
10

b. d.
13

b. d.
n.d.
b. d.
b. d.
n.d.

9
147
n.d.
38
25 

n.d.

66.33 
0.36 

16.10 
1.34 
2.04
0.05
1.73 
3.53
7.03 
0.15 
0.08 
0.19 
0.13
0.49
0.00 

99.52
0.30
2.74

6pbb 
135ppm 
b. d.
12
47
72

b. d.
n.d.
26

b. d.
n.d.

9
357
n.d.
69
6 

n.d.

68.10 
O. 43 
16.00 
0.22 
1.75
0.06
0.75 
4.08
4.70 
1.14 
0.11 
1.35 
0.01
0.77
0.07 

99.54
1.50
2.70

b. d. 
3 5 Oppm

1
6

19
b. d.
b. d.
n.d.

9
b. d.
n.d.

8
214
n.d.
51-11 

n.d.
d. s below detection limits

A14 Grey, fine-grained, schistose tuff-breccia.
A15 Grey, fine-grained rock with pseudotachylyte veins
A16 Light grey, fine-grained, schistose,layered tuff.
A17 Grey, fine-grained, schistose flow.
A18 Light grey, fine-grained, laminated tuff.
A19 Light grey, biotite-bearing, feldspar-rich tuff.
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Table 4 con 1 t: Chemical analyses of calc-alkalic mafic, 
intermediate and felsic metavolcanic rocks

Mao #
MAJOR
OXIDE
PERCENT

Si02 
TiO2
A12C*3
Fe2O3 
FeO
MnO
MgO 
Gao
Na20 
K20

C02 
S
H2 0* 
H2 0- 

Total
L.O.I.
Sp. Gr.

A20 
89LSJ
-0107

69.50 
0.39

16.10
0.37 
2.68
0.07
1.05 
1.96
4.57 
2.17 
.12

0.10 
0.33
0.67 
0.11 

100.19
0.70
n.d.

A21 
89LSJ
-0398

69.70 
0.41

15.60
0.48 
2.10
0.05
0.44 
3.66
3.92 
1.18 
0.12
0.90 
0.01
0.74 
0.11 

99.42
1.20
2.69

A22 
89LSJ
-0200

69.70 
0.17

16.10
0.64 
0.93
0.03
0.54 
1.91
5.50 
1.91 
0.07
0.98 
0.01
1.12 
0.16 

99.77
1.80
n.d.

A23 
89LSJ
-2231

70.70 
0.23

15.50
0.71 
1.34
0.03
0.77 
2.59
5.38 
1.64 
0.09
0.25 
0.01
0.65 
0.07 

99.96
0.70
2.71

A24 
89LSJ
-0240

70.80 
0.16

16.00
0.43 
0.93
0.02
0.49 
2.17
5.61 
1.39 
0.07
0.71 
0.01
0.71 
0.05 

99.55
1.00
2.70

A25 
89LSJ
-1110

72.60 
O. 40
13.50
0.81 
0.82
0.03
0.58 
4.36
3.50 
0.69 
0.09
1.38 
0.33
0.00 
0.00 

99.09
2.00
n.d.

TRACE ELEMENTS
Au 
Ba 
Be
Co
Gr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V 
Y
Zr

7ppb 
SOOppm 

2.
16
59
39

b. d.
b. d.
30
21.

207
8

399
b. d.
65 
7

160

b. d 
275ppm 
b. d.
11

111
15

b. d.
n.d.
18

b. d.
n.d.

7
310
n.d.64 "" 

6
n.d.

4ppb 
640ppm 
b. d.
b. d.
12
10

b. d.
b. d.

6
b. d.
42
2

542
b. d.
17 
5

119

2ppb 
595ppm 
b. d.

6
21.

b. d.
b. d.
n.d.
10

b. d.
n.d.

4
407
n.d.
28 

b. d.
n.d.

b. d. 
560ppm 
b. d.
b. d.
13
7

b. d.
n.d.

7
b. d.
n.d.
b. d
473
n.d.
14 

b. d.
n.d.

13ppb 
350ppm 
b. d.

8
240
78

b. d.
b. d.
20
44
23
10

430
b. d;
' 89 

6
105

A20 Light grey, feldspar-phyric crystal tuff.
A21 Grey, fine-grained, schistose and laminated tuff.
A22 Buff coloured, quartz- and feldspar-phyric tuff.
A23 White, massive, aphanitic, mica-bearing tuff.
A24 White, silicious, mica-bearing, schistose tuff.
A25 Light grey, banded, silicious, aphanitic tuff or flow,
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Table 5: Chemical analyses of komatiitic volcanic and 
ultramafic and mafic intrusive rocks.

Mao #
MAJOR 
OXIDE

A26 
89LSJ 
-0207

A27 
89LSJ 
-0180

A28 
89LSJ 
-0259

A29 
89LSJ 
-0247

A30 
89LSJ 
-0245

A31 
89LSJ 
0315

A3 2 
89LSJ 
-301

PERCENT

Si02 
TiO2 
A1 2O3 
Fe203 
FeO
MnO
MgO 
CaO
Na2O 
K20

C02 
S
H2 OH-
H2 0- 
Total
L.O.I.
Sp. Gr.

TRACE
Au 
Ba 
Be
Co
Gr
Cu
Mo
Nb 
Ni
Pb
Rb
Se
Sr
Th
V
Y
Zr

48.50 
0.49 
9.23 
1.20 
8.10
0.35
13.70 
13.40
0.94 
0.55 
0.24
0.81 
0.01
2.39
0.06 

99.97
2.00
3.09

ELEMENTS
5ppb 

3 7 Oppm 
b. d.
45

860
b. d.
b. d.
n.d. 
324
b. d.
57
18

233
b. d.
139
11

n.d.

51.40 
0.37 

12.50 
0.68 
6.59
0.15

13.70 
9.50
1.83 
0.16 
0.03
0.12 
0.01
2.81
0.15 

100.00
1.80
n.d.

28ppb 
30 Oppm 
b. d.
44

960
66

b. d.
b. d. 
292
b. d.
11
12

311
b. d.
147

5
54

42.40 
0.15 

16.30 
1.09 
6.88
0.13

16.30 
9.30
0.78 
0.11 
0.01
0.41 
0.01
5.58
0.26 

99.81
4.50
2.95

b. d. 
75ppm 

b. d.
70

169
67

b. d.
n.d. 
652
b. d.
n.d.

7
66

n.d.* 56

b. d.
n.d.

42.70 
0.15 

15.80 
1.09 
7.05
0.13

16.40 
9.67
0.45 
0.06 
0.01
0.16 
0.00
5.50
0.95 

100.12
5.00
n.d.

90ppb 
2 7 Oppm 
b. d.
68

266
30

b. d.
b. d. 
458
b. d.

6
5

43
b. d.
56
5

18

42.10 
0.15 

17.30 
0.77 
6.53
0.11

14.30 
10.00
1.68 
0.07 
0.01
0.51 
0.00
6.00
0.00 

99.42
5.20
2.90

b. d. 
12 Oppm 
b. d.
65

147
7

b. d.
n.d. 
589
b. d.
n.d.

7
64

n.d.
60

b. d.
n.d.

42.80 
0.58 

14.90 
1.80 

12.70
0.25

11.40 
8.40
2.30 
0.11 
0.06
0.42 
0.01
3.98
0.00 

99.71
2.60
3.09

llppb 
75ppm 

b. d.
75

424
112
b. d.
n.d. 
346
b. d.
n.d.
21
82

n.d.
166
10

n.d.

44.50 
0.43 
8.24 
1.00 

12.10
0.19

21.52 
6.11
0.00 
0.00 
0.04
0.15 
0.31
5.88
0.11 

100.26
4.50
n.d.

7ppb 
2 2 Oppm 
b. d.
98

790
109
b. d.
b. d. 
960
b. d.

5
5

14
b. d..
101
•- 7 '

24

A26 Green, dense, 2 mm-grained, schistose, tremolitic rock. 
A27 Grey, dense, l mm-grained, schistose, tremolitic rock. 
A28 Greenish-grey, rock with pseudomorphs after olivine. 
A29 Anthophyllite-bearing, dark green, soft, schistose rock. 
A3O Greenish-grey, rock with pseudomorphs after olivine 
A3l Green, 2-3 mm grained, tremolitic-actinolitic schist. 
A32 Green, 2-4 mm grained, dense, soft, amphibolitic rock. 
A33 Olive-green, 2-4 mm grained, tourmaline-bearing rock.
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Map # 
MAJOR 
OXIDE 
PERCENT

A3 3 
89LSJ 
-0299

Si02
TiO2
A1203 
Fe203 
FeO
MnO
MgO 
CaO
Na20 
K20 
?203
C02 
S
H2 0*
H2 0- 

Total
L.O.I.
Sp. Gr.

Au
Ba 
Be
Co
Cr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V
Y
Zr

45.60
0.546

15.70 
1.60 

10.50
0. 18
11.50 
7.70
1.34 
0.35 
0.03
0.35 
0.03
3.98
0.10 

99.50
2.60
3.04

b. d.
135ppm 
b. d.
67

340
36

b. d.
n.d.
225
b. d.
n.d.
11

182
n.d.
99
6

n.d.
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Table 6: Chemical analyses of Mg-rich and Fe-rich tholeiitic 
basalts.

Mao #
MAJOR
OXIDE
PERCENT

Si02 
TiO2 
A1 203 
Fe203 
FeO
MnO
MgO 
CaO
Na20 
K2O
P203 
C02
S
H2 0-H 
H2 0- 
Total
L.O.I.
Sp. Gr.

A3 4 
89LSJ
-2063

48.90 
0.50 
15.70 
1.18 
8.39
0. 16
9.93 
11.60
2.05 
0.04 
0.02 
0.37 
0.01
1.31 
0.00 

100.16
0.70
3.04

A35 
89LSJ
-2118

45.20 
0.79 
15.00 
3.66 
7.87
0.31
9.23 
11.70
1.57 
1.67 
0.29 
0.83 
0.01
1.86 
0.13 

100.12
1.40
n.d.

A3 6 
89LSJ
-1158

47.60 
0.61 

15.00 
2.10 

10.10
0.20
9.00 
9.25
3.23 
0.21 
0.01 
0.35 
0.01
2.05 
0.00 

99.71
0.90
3.07

A3 7 
89LSJ
-0293

48.70 
0.95 

14.10 
1.40 

10.50
0.22
9.01 
9.52
2.24 
0.84 
0.11 
0.11 
0.01
1.69 
0.10 

99.50
0.50
n.d.

A3 8 
89LSJ
-2146

48.80 
0.52 
15.60 
0.30 
9.09
0.16
8.64 
11.50
2.42 
0.04 
0.03 
0.36 
0.07
1.80 
0.09 

99.42
0.80
3.06

A3 9 
89LSJ
-2090

48.60 
0.80 

15.80 
1.40 
9.79
0.18
8.45 

11.20
1.63 
0.14 
0.06 
0.16 
0.01
1.54 
0.06 

99.82
0.60
n.d.

TRACE ELEMENTS
Au 
Ba 
Be
Co
Gr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V
Y
Zr

3ppb 
105ppm 
b. d.
51

491
187
b. d.
n.d.
207
b. d.
n.d.
27

131
n.d.
195
10

n.d.

b. d. 
550ppm 

4
41

340
7

b. d.
b. d
55

b. d.
54
29

267
b. d.
186 -
17
93

5ppb 
ISOppm 
b. d.
49

285
13

b. d.
n.d.
144
b. d.
n.d.
33

217
n.d
181
16

n.d.

6ppb 
650ppm 
b. d.
48

393
5

b. d.
7

134
b. d.
64
34

430
b. d.
234 -
20

108

b. d. 
135ppm 
b. d.
49

280
94

b. d.
n.d.
167
b. d.
n.d.
31

119
n.d.
254
18

n.d.

5ppb 
480ppm 
b. d.
46

336
52

b. d
b. d.
136
b. d.

7
35
80

b. d.
212
20 ...-
70

A34 Dark green, aphanitic, schistose pillow-breccia.
A35 Dark green, 2 mm-grained, schistose flow.
A36 Dark green, 4 mm-grained, plagioclase-hornblende gneiss.
A37 Black with white plagioclase, 3 mm-grained metavolcanic.
A38 Black, aphanitic, schistose pillowed basalt.
A39 Dark green, 3mm-grained amphibolite.
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Table 6 con 1 t: Chemical analyses of Mg-rich and Fe-rich 
tholeiitic basalts.

Mao #
MAJOR
OXIDE
PERCENT

Si02

A1 203

FeO
MnO
MgO 
CaO
Na20 
K20

C02 
S
H2 0-H 
H2 0- 
Total
L.O.I.
Sp. Gr.

Au 
Ba 
Be
Co
Cr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V
Y
Zr

A40 
89LSJ
-0375

49.30 
0.62

16.00 
1.49
8.92
0. 16
7.93 
11.60
1.72 
0.11 
0.05
0.10 
0.01
1.56 
0.07 

99.64
0.30
3.01

2ppb 
145ppm 
b. d.
48

320
86

b. d.
n.d.
106
b. d.
n.d.
37
66

n.d.
232
14

n.d.

A41 
89LSJ
-1142

49.10 
0.77

15.70 
1.90
9.67
0.20
7.82 
10.70
2.60 
0.12 
0.04
0.11 
0.01
1.11 
0.00 

99.85
0.40
n.d.

9ppb 
5 6 Oppm 
b. d.
45

285
33

b. d.
b. d.
118
b. d.

5
28
95

b. d.
232
16
55

A42 
89LSJ
-0325

50.30 
0.79

14.80 
1.90
9.21
0.17
7.93 
10.80
1.67 
0.06 
0.07
0.23 
0.02
1.62 
0.05 

99.62
0.50
3.04

3ppb 
105ppm 
b. d.
44

258
120
b. d.
n.d.
125
b. d.
n.d.
34

102
n.d.
245
15

n.d.

A43 
89LSJ
-0282

49.50 
0.91

14.80 
2.10
9.97
0.20
6.88 

11.20
1.90 
0.16 
0.06
0.39 
0.02
1.47 
0.00 

99.56
0.30
3.05

2ppb 
155ppm 
b. d.
48

194
139
b. d.
n.d.
122
b. d.
n.d.
36

126
n.d.
262
18

n.d.

A44 
89LSJ
-0028

51.00 
1.04

14.30 
1.60

11.00
0.18
6.40 
9.08
3.06 
0.17 
0.07
0.35 
0.02
1.15 
0.00 

99.42
0.30
n.d.

12ppb 
2 3 Oppm 
b. d.
48

116
160
b. d.

6
62

b. d.
12
37
70

b. d.
284
20
68

A45 
89LSJ
-0145

47.70 
1.03

16.40 
2.20
11.00
0.18
6.18 

10.40
2.11 
0.14 
0.06
0.58 
0.02
1.71 
0.06 

99.77
0.90
n.d.

6ppb 
2 8 Oppm 
b. d.
51

279
101
b. d.
b. d.
124
b. d.

5
38

104
b. d.
293
24
77

A40 Dark green, pillowed flow inclusion in Kagami Pluton.
A41 Dark green, 2 mm-grained, massive, schistose flow.
A42 Dark green, l mm-grained, schistose rock.
A43 Dark green, aphanitic, schistose, pillowed flow.
A44 Dark grey, aphanitic, schistose, garnet-bearing basalt,
A45 Black, fine to coarse, plagioclase-bearing amphibolite
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Table 6 con 1 t: Chemical analyses of Fe-rich and Mg-rich 
tholeiitic basalts.

Mao #
MAJOR
OXIDE
PERCENT

Si02

A1 203 
Fe203 
FeO
MnO
MgO 
CaO
Na20 
K20

C02 
S
H2 04-
H2 0- 

Total
L.O.I.
Sp. Gr.

A46 
89LSJ
-0284

50.50 
1.67

11.60 
5.80 

14.20
O. 29
3.13 
7.38
2.82 
0.24 
0.17
0.47 
0.25
1.09
0.00 

99.63
0.10
n.d.

A47 
89LSJ
-OO85

46.00 
3.06

12.00 
3.60 

17.10
0.30
3.53 
8.89
2.74 
0.33 
0.08
0.85 
0.01
1.51
0.08 

100.08
0.40
3.18

A48 
89LSJ
-2176

51.00 
0.58

15.59 
3.95 
5.54
0.17
5.72 
8.00
2.54 
4.20 
0.25
0.47 
0.28
1.67
0.09 

99.86
1.20
2.96

TRACE ELEMENTS
Au 
Ba 
Be
Co
Cr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V
Y
Zr

8ppb 
290ppm 
b. d.
49

b. d.
38

b. d.
b. d.

9
b. d.

6
43
49

b. d.
336
40

125

4ppb 
lOOppm 
b. d.
50

b. d.
80

b. d.
n.d.
12

b. d.
n.d.
39

131
n.d.
367 -
33

n.d.

4ppb 
935ppm 
b. d.
36
42
39

b. d.
n.d.
20

b. d.
n.d.
25

641
n.d
196
18

n.d.

A46 Black, fine-grained, magnetic, schistose Fe-rich basalt 
A47 Black, heavy, l to 2 mm long hornblende-bearing rock. 
A48 Dark green, l mm-grained, metabasaltic dike.
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Table 7: Chemical analyses of granitoid rocks

Mao #
MAJOR
OXIDE

A49 
89LSJ
-1093

A50 
89LSJ
-2019

A51 
89LSJ
-0278

A52 
89LSJ
-0203

A53 
89LSJ
-3004

A54 
89LSJ
-0336

PERCENT

Si02

A1 203 
Fe203 
FeO
MnO
MgO 
CaO
Na20 
K20

C02 
S
H2 04- 
H2 0- 

Total
L.O.I.
Sp. Gr.

TRACE
Au 
Ba 
Be
Co
Gr
Cu
Mo
Nb
Ni
Pb
Rb
Se
Sr
Th
V
Y
Zr

n.d -

72.90 
0.19

14.90 
0.18 
0.99
0.02
0.31 
1.15
3.69 
4.33 
0.08
0.11 
0.01
0.47 
0.05 

99.38
0.60
n.d.

ELEMEMTS
6ppb 

560ppm 
2

b. d.
16
7

b. d.
7

36
b. d.
197

2
232
16
12

b. d.
120

59.50 
0.23

22.90 
0.27 
1.05
0.02
0.98 
4.86
7.00 
1.39 
0.53
0.10 
0.02
0.42 
0.06 

99.33
0.40
n.d.

5ppb 
450ppm 

2
b. d.
b. d.

6
b. d
b. d.

7
b. d.
52

b. d.
571
b. d.16 '

5
52

not determined, b.

64.80 
0.35

15.70 
1.58 
1.75
0.05
2.04 
3.92
5.50 
1.87 
0.17
0.80 
0.08
0.89 
0.05 

99.55
1.20
2.76

b. d. 
640ppm

1
11
39
24

b. d.
n.d.
34
12

n.d.
7

536
n.d.
53
7

n.d.

68.10 
0.18

18.70 
0.36 
0.87
0.12
0.67 
3.67
5.51 
1.23 
0.11
0.08 
0.01
0.40 
0.09 

100.09
0.30
n.d.

5ppb 
380ppm 

2
b. d.
b. d.
b. d.
b. d.
b. d.

6
b. d.
47

b. d.
512
b. d.13 "

b. d.
87

70.40 
0.26

16.70 
0.73 
0.76
0.02
0.51 
2.86
5.30 
1.70 
0.09
0.10 
0.01
0.55 
0.06 

100.05
0.60
n.d.

25ppb 
490ppm

1
b. d.
11
8

b. d.
b. d.

8
b. d.
50
2

614
b. d.
19
5

143

71.90 
0.18

17.11 
0.84 
0.87
0.02
0.60 
2.43
5.20 
1.84 
0.06
0.16 
0.01
0.32 
0.00 

100.13
0.30
2.66

b. d. 
460ppm 
b. d.
b. d.
12
5

b. d.
n.d.

8
b. d.
n.d.

3
382
n.d.-19

b. d.
n.d.

d — below detection limits

A49 White, 2 to 5 mm grained, pegmatite from near Caron L. 
A50 Pinkish grey, 2 to 4 mm grained, weakly gneissic Na-rich

tonalite.
A51 Pinkish grey, 2 to 4 mm grained tonalite gneiss. 
A52 Pink, 2 to 3 mm grained tonalite to trondhjemite. 
A53 Pink, 2 to 3 mm grained trondhjemite. 
A54 Pink, 2 to 4 mm grained trondhjemite augen gneiss
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CONVERSION FACTORS FOR MEASUREMENTS IN ONTARIO GEOLOGICAL 
SURVEY PUBLICATIONS

Conversion from SI to Imperial

57 Unit Multiplied by Gives

Conversion from Imperial lo SI

Imperial Unit Multiplied by Gives

l cm3
1m3
1m3

1L 
1L 
1L

Ig/t 

Ig/t

LENGTH
1 ram
1 cm
1m
1m
1km

0.039 37
0.393 70
3.28084
0.049 709 7
0.621 371

inches
inches
feet
chains
miles (statute)

1 inch
1 inch
1 foot
1 chain
1 mile (statute)

25.4
2.54
03048

20.116 8
1.609 344

l cm2 0.155 O
l m2 10.763 9
l km2 0.386 10
l ha 2.471 054

AREA
square inches l square inch 
square feet l square foot 
square miles l square mile
acres l acre

0.061 02 
35.314 7 

1.308 O

1.759 755
0.879 877
0.219969

VOLUME
cubic inches l cubic inch 
cubic feet l cubic foot 
cubic yards l cubic yard

CAPACITY 
pints l pint 
quarts l quart 
gallons l gallon

MASS
lg
lg
1kg
1kg
It
1kg
1 1

0.035 273 96
0.032 150 75
2.20462
0.001 102 3
1.102311
0.000 984 21
0.984 206 5

ounces (avdp)
ounces (troy)
pounds (avdp)
tons (short)
tons (short)
tons (long)
tons (long)

1 ounce (avdp)
1 ounce (troy)
1 pound (avdp)
1 ton (short)
1 ton (short)
1 ton (long)
1 ton (long)

6.451 6
0.092 903 04
2.589 988
0.404 685 6

16387 064
0.028 316 85
0.764 555

0.568 261
1.136 522
4.546 090

28.349 523
31.103 476 8
0.453 592 37

907.184 74
0.907 184 74

1016.046 908 8
1.016 046 908 8

CONCENTRATION
0.029 166 6

0.583 333 33

ounce (troy)/ 
ton (short) 
pennyweights/ 
ton (short)

l ounce (troy)/ 
ton (short) 
l pennyweight/ 
ton (short)

34.285 714 2

1.714 285 7

OTHER USEFUL CONVERSION FACTORS

l ounce (troy) per ton- (short) 
l pennyweight per ton (short)

Multiplied by 
20.0 
0.05

mm
cm

m
m

km

cm2 
m2

km2 
ha

cm3 
m3 
m3

L 
L 
L

g 
kg 
kg

t

pennyweights per ton (short) 
ounces (troy) per ton (shoa)

Note: Conversion factors which are in bold type are exact. The conversion factors have been loken from or have 
been derived from factors given in the Metric Practice Guide for the Canadian Mining and Metallurgical Indus 
tries, published by tlie Mining Association of Canada in co-operation with the Coal Association of Canada.
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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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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 lo the north and the English River Subprovince to the 
soufh (Dyer 1934; Stott, Brown, Coleman. Green and Reilly 1989; 
Thurston and Stott 1988} (Figure 1). This map represents the south 
half of the Caron Lake area. The north half of the Caron Lake area, is 
shown on Map R3086 (Jensen 1990).

The Caron Lake area was first investigated by W.S. Dyer (1934} 
during reconnaissance mapping of the Pashkokogan Misehkow 
area. Subsequent maps have been published in adjoining areas to 
the west and north of the present map area by Goodwin (1965); Clif 
ford (1969); Sage and Breaks (1982); Stott, Kay and Sandborn 
(1987) and 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 ot the 
Ontario Geological Survey (OGS 1986)

The south half of the Caron Lake area is accessible by float- 
equipped aircraft on Greenbush, Aldous, Kent and Little Metig lakes 
and on East Pashkokogan Lake west of the area.

MINERAL EXPLORATION
Mineral exploration in the Caron Lake area has largely consisted of 
reconnaissance for base and precious metals using geophysical 
surveys followed by limited diamond drilling, The results of this 
work are 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 East Pashkokogan Lake, 
immediately west ol the map area. Metasediments with graphite 
and minor sulphides were reported.

In 1971 Falconbridge Nickel Mines Limited did ground 
.magnetic 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 metagabbroic rock containing as much 
as '\Q !yo 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^a disseminated sulphides were reported.

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 Cana^i Incorpo 
rated (name changed in 1988 to Bond Gold Canada Inc^orated) 
by airborne magnetometer and electromagnetic surveys.

GENERAL GEOLOGY

Introduction

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

The supracrustal rocks comprise interiayered clastic sedimen 
tary rocks, calc-alkalic fragmental volcanic rocks, tholeiitic volca 
nic flows and units of magnetite-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-granodiorite stocks intrude the supra 
crustal 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 malic, volcano 
genic, metasedimentary rocks, rocks interiayered with the quartz 
ose sedimentary rocks in the Uchi Subprovince than in the English 
River Subprovince. Otherwise, the rock types, metamorphic grades 
and structural trends are similar in both subprovinces and no notice 
able 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 subprovinces ex 
tends through the south half of the Caron Lake area along the north 
shore of Greenbush Lake (Breaks etal. 1978; Pye etal. 1980). This 
boundary is shown on Figure 1 and, in this summary, reference is 
made to it for convenience only. Most geological features of the 
map area are common to the areas north and south of the projected 
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 undeformed 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 eaststriking 
synclines and one anticline in the Uchi Subprovince (Figure 1). 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 to banded btotite-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 arenites also occur. In the south half of the 
Caron Lake area these rocks are mainly located in the English River 
Subprovince portion of the map area.

In both the English River and Uchi subprovinces, the sedimen 
tary rocks contain narrow, continuous iron formation zones of mag 
netite-rich biotite-teldspar-quartz schists (ironstone), that are large 
ly 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. 
Less prominent zones of ironstone occur to tbe south in the English 
River Subprovince and further north within the metasedimentary 
rocks of the Uchi Subprovince (Jensen 1990).

Banded iron formation with chert, occurs only in minor amounts 
in the north half of the Caron Lake area (Jensen 1990). Here, it is 
interiayered with calc-alkalic felsic tuffs.

Tne main iron formation zones located at Greenbush Lake, are 
comprised of two distinct, subparallel zones; a southern one ap 
proximately 8 km long and a northern one traceable for the 18 km 
width of the map area. The southern one located at the west end of 
Greenbush Lake, is comprised of alternating magnetite-rich and 
magnetite-poor layers of quartz-rich arenite and wacke totalling 
about 150 m wide. This iron-formation unit, along with its enclosing 
quartz-rich wackes and siltstones, are extensively cut by white peg 
matite sills.

The northern iron formation zone is located about 400 m north of 
the southern iron formation zone at the southwest end of Greenbush 
Lake where it can be traced northeast to Jemima Lake and farther 
east by its aeromagnetic expression. At Jemima Lake and farther 
east, outcrops show the iron formation zone to consist of alternating 
layers of magnetite-bearing, quartz-rich wacke and calc-alkalic an 
desite tufts mixed with magnetite-poor, quartz-rich wackes and silt 
stones. Quartz-rich wackes cut by white pegmatite sills flank the 
iron formation zone to the south and calc-alkalic andesite tuffs in 
truded by trondhjemite stocks, flank it to the north. Aeromagnetic 
maps (OGS 1986) show the northern iron formation zone and its 
flanking calc-alkalic tuffs being deflected around the end of one of 
the elongated trondhjemite stocks north of the west end of Green 
bush Lake.

Magnetite-rich pseudotachylyte is present in the northern iron 
formation at the outlet of Jemima Lake. An additional occurrence of 
pseudotachylyte is located in calc-alkalic, tuff breccia on an island 
500 m north of the Jemima Lake outlet.

Rusty weathered quartz-rich wackes and siltstone layers with 
as high as 20/*,. fine-grained, disseminated sulphide, occur within 
the 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 
Ontario 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-garnetiferous amphibolitic lenses and lay 
ers l 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 bolhthe English River and Uchi sub 
provinces. In many places they are interiayered 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 andesiles.

Most amphibolitic volcaniclastic layers are fine grained actino- 
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 basalt and grains of 
pyroxene 1 to 5 mm in size in a matrix of fine-grained granular 
quartz. The grains of amphibolitized pyroxene are subhedral and 
have a similar size range to those observed in the coarse-grained 
tholeiitic metabasalts. Garnet porphyroblasts are present in many 
of the 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 Ihe more prominenl zones of 
iron formation in the map area occurs northwest of Aldous Lake.

Some amphibolite layers contain up lo 10^o fine lo coarse, dis 
seminated sulphide mineralization over kilometre distances and 
are responsible for most of the electromagnetic anomalies shown in 
the area (OGS 1986) Two such conductive zones parallel the iron 
formation northwest of Aldous Lake.

The calc-alkalic mafic to intermediate volcanic rocks (unit 3) 
are mainly pyroclastic rocks comprising tuff, crystal and lapilli tuff, 
and luff breccia ol basaltic and andesitic composition. A few of the 
calc-alkalic rocks consist ot fine-grained flows and pillowed flows 
with units of pillow breccia located east of Jemima Lake. West of 
Jemima Lake the calc-alkalic volcanic rocks are tuffaceous rocks 
intruded by targe stocks of trondhjemite and tonalite. No units of 
calc-alkalic volcanic rocks of either mafic or felsic composition (unit 
4) were noted in the English River Subprovince portion of the area.

The mafic to intermediale 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% by volume of 
dacite and rhyolite fragments mixed witb basaltic to andesitic frag 
ments. The fine-grained, grey, banded schists that are interiayered

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 andesilic calc-alkalic volcanic rocks have been 
metamorphosed and deformed to hornblende-quartz-feldspar 
schists.

Sparsely disseminated fine-grained sulphides are present in 
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-alkalic dacites and rhyolites (unit 4) are limited to thin 
layers in the intermediate to mafic calc-alkalic volcanic rocks east 
and north of Jemima Lake. These rocks are more abundant in the 
north half of the Caron Lake area. They are mainly banded to mas 
sive, light-coloured, tuffaceous rocks comprising fine-grained 
quartz and feldspar. Relict, 1 to 3 mm sized quartz and feldspar py- 
roclasts are preserved, which distinguish them from the sedimenta 
ry rocks with similar mineralogy. Graded bedding of the feldspar py- 
roclasts is preserved in some places.

The calc-alkalic volcanic rocks (both units 3 ft 4) occur mainly 
within the Uchi Subprovince. They are concentrated in the middle of 
the supracrustal succession, between the sedimentary rocks and 
the tholeiitic basaltic flows in the north half of the map area and ap 
pear to grade eastward into quartz-rich wackes and siltstones.

The komatiitic volcanic rocks (unit 5) are restricted to one nar 
row, fine-grained tremolite-rich layer within the tholeiitic basalts on 
the north edge of this map sheet. Its lexlure and mineralogy is simi 
lar to komafiitic flows observed in the north half of the Caron Lake 
area, where better exposures display relict polysutures indicative of 
lava cooling.

The tholeiitic volcanic rocks consist of magnesium-rich basalt 
(unit 6} and iron-rich basalt {unit 7} which have undergone amphibo 
lite grade metamorphism. Most ol the tholeiitic basalts occur east 
and north of Jemima Lake. Some additional units of tholeiitic basalt 
occurs southeast of Greenbush Lake in the English River Subpro 
vince portion of the area.

The magnesium-rich, tholeiitic basalts consist of deformed 
massive and pillowed (lows with subordinate units of pillow breccia 
and flow-top breccia. They are green to dark green rocks. Some of 
the massive flows contain rectangular, amphibolitized pyroxene 
phenocrysts up to 2 cm in size. Most of these coarse-grained rocks 
grade into finer grained basalts and are interiayered 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 metamorphosed rocks may be metamor 
phosed volcanogenic sedimentary rocks,

The iron-rich tholeiitic basalts are similarto the magnesium-rich 
tholeiitic basalt except that they are dark green to black, 
fine-grained to diabase textured rocks. The coarsest flows contain 
phases of granophyric textured 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 
litic sedimentary rocks, occupy the core of the syncline, which sug 
gests that tholeiitic volcanic rocks belong to the youngest supra 
crustal rocks of the area.

Plutonic Rocks

In the south half of the Caron Lake area the plutonic rocks are mainly 
granitoid rocks (units 9 S 10). except for one small diabase dike 
(unit 12) located 3.3 km northwest of Little Metig Lake close to 
Greenbush Lake. The ultramafic to mafic intrusive rocks are located 
in the north half of the Caron Lake area (Jensen 1990).

The white granitoid pegmatites (unit 9) are closely associated 
with 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*^ of the rock. Accessory min 
erals are garnet, tourmaline, hornblende, apatite and fluorite. The 
pegmatites form lenses a few square metres to kilometre long sills 
and dikes that are up to about 200 m wide and contain numerous 
xenoliths of the host paragneiss. Most of Ihe kilometre sized peg 
matite bodies appear not to be zoned and to have formed by the 
coalescence of numerous smaller pegmatite bodies.

In the map area, pegmatite bodies occur throughout the English 
River Subprovince portion of the map area with the largest of these 
bodies located close to the contact between the sedimentary rocks 
and the volcanic rocks north of Greenbush Lake.

In the north half ol the Caron Lake area (Jensen 1990) which is 
part of the Uchi Subprovince, white pegmatite bodies are equally 
concentrated over a wide area in the sedimentary rocks.

Equigranular intermediate to felsic intrusive rocks (unit 10} com 
posed of tonalite, trondhjemite and granodiorite form elliptical 
stocks 0.4 to 16 km in size. The largest ol these stocks intrude the 
calc-alkalic metavolcanic rocks north ot Greenbush Lake. Smaller 
stocks intrude the metasedimentary and tholeiitic mctavolcanic 
rocks near Little Metig Lake in the southeast part of the map-area.

The intermediate to felsic intrusive rocks of unit 10 appear to cut 
the white pegmatites along with the metasedimentary rocks. No 
white pegmatite bodies cut the intermediate to felsic intrusive rocks 
which suggests that the intermediate to felsic intrusive rocks are as 
young or younger than the white pegmatites.

STRUCTURE

In the south half of the Caron Lake area, rock foliations range in 
strike from 070 0 to 090 D with dips that are from 70 0 north to 60 0 
south. Mineral lineations plunge eastward. Parasitic folds generally 
have a "Z" asymmetry. In most places the dips of the foliation are 
the same as those of the rock layers within the supracrustal rocks.

No noticeable increase in the deformation ol the rocks occurs 
across the English River and Uchi subprovinces boundary as de 
fined by Breaks et al. (1978).

Based on pillow-top determinations, an east-trending synclinal 
axis occurs north of Jemima Lake. From the foid axis southward into 
the English River Subprovince, younging directions are mainly 
north-facing, except in "Z-shaped" parasitic folds. Reversals from 
north to south in the dip of the rock layers indicate that many of the 
rocks may be overturned.

In much ol the area, bedding and flow contacts have been tec 
tonic-ally 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, two of 
which are close to the outlet of Jemima Lake in an iron formation 
and in calc-alkalic volcanic rock. Other occurrences are in the me 
tasedimentary, calc-alkalic volcanic and granitoid rocks located in 
north half of the Caron Lake area (Jensen 1990). The pseudotachy 
lyte is'undeformed.

ECONOMIC GEOLOGY

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

Many arnphibole-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 interiayered 
with the metavolcanic and metasedimentary rocks tend to have 
strike lengths of several kilometres, which indicates that the sul 
phides may be syngenelically formed 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 by epigenetic enrichment.

The pegmatitic bodies in both the English River and Uchi sub 
provinces remain to be explored for their rare element contents. 
One lithium-bearing body ol pegmatite is present on Pashkokogan 
Lake west of the map area (Goodwin 1965). According to Cerny and 
Meintzer (1988), pegmatites generated in an sedimentary environ 
ment, are potential hosts tor Li, B, Be, Nb, Ta and other rare ele 
ments.
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   ?KC. ^ f ' *""^^t1'^ ^^^^^^

"^-T^:- *"3rffh A2ac

/4/^^/s

? O^gSriM^
'•''T sJ^~A ^d^W^^30 '; /' ''' 

l Lw^^e^'^eo e^; -
SdQ-SS^,  ' ^\ s1}^* ̂ d^tf^^0 '; " ~ /' """"

* 
^ ir^isaKS?^

90 0 09' 18

^ ^-*^a,' ?^ -^-je 
X ^^ki-A^'aj*

^'-^SSjr&ofc

v// \ u/v 7 ( v^-
' /"""^ y* n v\

? n b u sli-Gree

tfUs-WW.-^ 

f^^t hray/'r^.-*.^- —

La/^e

v, lae ^ '?I^-
i-;-x V^'.:- laef

i

LEGEND-^

PHANEROZOIC
CENOZOIC 

QUATERNARY

PLEISTOCENE AND RECKNT
Glaciofluvial sand, silt, and gravel, locally silty to 

sandy and stony till, swamp, bog and alluvial 
deposits
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UNCONFORMITY

PRECAMBRIAN

ARCHEAN
LATE ARCHEAN

12

10

Late Mafic Intrusive Rocks
12a Diabase

INTRUSIVE CONTACT

Mafic Intrusive Rocks
11a Metalarnprophyre 
11b Metadiabase

IN JHUSIVE CONTACT

Intermediate to Felsic Intrusive Rocks
10a Tonalite and trondhjemite 
10b Granodiorite 
10c Pegmatitic dikes 
10d Aplitic dikes

INTRUSIVE CONTACT

Felsic Intrusive Rocks (Pegmatites)
9a Mica-quartz-alkali feldspar pegmatite
9b 10 to 30 07o remnants of metasedimentary rocks of

unit 1
9c Garnet-bearing 
9d Tourmaline-bearing 
9e Apatite-bearing 
9f Magnetite-bearing

INTRUSIVE CONTACT**

Ultramafic to Mafic Intrusive Rocks
8a Metapyroxenite (tremolite-actinolite schist) 
8b Anthophyllite-bearing 
8c Tourmaline-bearing

INTRUSIVE CONTACT

Tholeiitic Iron-rich Mafic Metavolcanic Rocks
7a Fine-grained basalt (magnetite-feldspar-horn 

blende schist and gneiss)6
7b Pillowed basalt
7c Pillow breccia, hyaloclastite, and flow-top brec 

cia
7d Medium-grained, diabase-tenured basalt flows'
7e Diabase to granophync-textured basalt flows'

Tholeiitic Magnesium-rich Mafic Metavolcanic 
Rocks
6a Fine-grained basalt (feldspar-hornblende schist

and gneiss) 6 
6b Pillowed basalt
6c Pillow breccia, hyaloclastite and flow-top breccia 
6d Medium-grained, gabbroic-textured basalt flows' 

6e Medium- to coarse-grained (0.5 to 3 cm) pyrox-
ene-phyric flows' 

6f Migmatized basalt (quartz-feldspar-hornblende
migmatite)* 

6g Garnet-bearing

Komatiitic Metavolcanic Rocks'
5a Fine-grained, massive komatiitic basalt and per-

idotitic komatiite (tremolite-actinolite schist) 
5b Relict polysutures 
5c Olivine-phyric komatiite 
5d Anthophyllite-bearing

Calc-alkalic Intermediale to Felsic Metavolcanic 
Rocks
4a Fine-grained, massive dacite and rhyolite 

(mica - hornblende-quarlz-feldspar schist}0
4b Quartz-feldspar-phyric
4c Fragmental dacite and rhyolite
4d Bedded crystal tuff, lapilli tuff and tuff (layered 

felsic schist)
4e Polygonal fractured massive rhyolitee
4f Migmatized dacite and rhyolite

Calc-alkalic Mafic to Intermediate Metavolcanic 
Rocks
3a Fine-grained, massive basalt and andesite {horn 

blende-quartz-feldspar schist and gneiss) 6
3b Pillowed basalt and andesite
3c Fragmental basalt and andesite (pillow breccia, 

hyaloclastite and tuff breccia)
3d Layered crystal tuft, lithic tuff and ash (banded 

quartz-hornblende-feldspar schist)
3e Fragmental basalt and andesite with 10 to 35 07o

clasts of dacite and rhyolite 
3f Feldspar-phyric basalt and andesite 
3g Amygdaloidal basalt and andesite 
3h Migrnatized basalt and andesite

Volcaniclastic Metasedimentary Rocks'
2a Wacke, siltstone and siltstone of tholeiitic basal 

tic composition (quartz-feldspar-hornblende 
schist and gneiss)9

2b Wacke, siltstone and mudstone of calc-alkalic 
intermediate to felsic composition {epidote-horn- 
blende-feldspar-quartz schist and gneiss)^

2c Pyroxene porphyroclastic, mortar-texture d wacke 
(quartz-actinolite schist and actinolite-quartz 
schist)

2d Volcaniclastic breccia and conglomerate
2e Volcaniclastic metasedimentary rocks with subor 

dinate clasts, lenses and layers ot quartzose me 
tasedimentary rock (unit 1)

2f Garnet-bearing
2g Biottte-bearing
2h Sulphide-bearing
2i Magnetite-bearing
2j Hornblende-rich migmatized metasedimentary 

rocks and lit-par-lit gneiss

1 Quartzose Metasedimentary Rocks
    ' la Quartz wacke (biotite-feldspar-quartz schist and 

gneiss)
1b Siltstone and mudstone (fine-grained, biotite- 

muscovite-feldspar-quartz schist)
1c Quartz arenite
1d Pebbly wacke
1e Quartzose metasedimentary rocks with subordi 

nate clasts, lenses and layers at volcaniclastic 
metasedimentary rock

1f Garnet-bearing
1g Sillimanite-bearing
1h Staurolite-bearing
1i Magnetite-bearing
1j Quartzose metasedimentary rocks with 10 to 

35^. pegmatitic granitoid lenses of unit 9
1k Quartz-rich migmatized metasedimentary rocks 

and lit-par-lit gneiss
1rn Iron oxide- and sulphide-bearing

a This legend also accompanies published Map P3086 (Jensen J 990;. Those units 
and subunits not present on this map sheet are located on Map P3086.

" This is a field legend and may be changed as a result ut subsequent laboratory 
invesligstions

c Numerical succession does no! necessarily imply order of deposition or emplace 
ment.

d This group of rocks may include komatiitic volcanic roc/fs of unit 5.

e l his group ot rocks may include metasedimentary rocks of simitar mineral compo-
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