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MARGINAL NOTES

LOCATION AND ACCESS

This project is part of the Ontario Ministry of Northern Develop 
ment and Mines Special Projects to Assist Resource Communities 
(SPARC) Program.

The Hearst-Kapuokasing area covers 1075 km2between Lati 
tudes 49 C07'05"N and 49 19'05" N and Longitudes 82n 52'30"W 
and B3 D45'00*. The Towns of Hearst and Kapuskasing, major 
supply points on Highway 11, are equidistant (60 km) from the 
central part of the map area.

The western third of the, area can be accessed via Highway 
682 south from Hearst to the Caithness Forest Access Road. From 
Kapuskasing, the eastern two-lhirds of the area is accessible by 
the Fergus Road or by the Cargill-Bourinot Forest Access Road, 
Several logging roads off the major access roads cover most of 
the area. The Goat and Matlawilchewan Rivers provide water 
access to the western pan of the area, and the Missinaibi and 
Opasatika Rivers provide north-soulh access across the central 
and eastern parts of the map area

MINERAL EXPLORATION

A record of the past exploration activity in this area can be found 
in the files of the Assessment Files Research Office. Ontario 
Geological Survey, Toronto Prior to 1959 there is no record of 
mineral exploration in the map area. Lundberg Exploration Limited 
flew an aeromagnetic and electromagnetic survey over pan of 
Caithness and Rykert Townships in 1959. In 1960, Macassa Mines 
Limited optioned a group of claims in Caithness Township from 
Lundberg Exploration Limited and carried out ground electromag 
netic and magnetic surveys. No further work was earned out and 
the option was allowed to lapse.

In 1980, S. Vukmirovich followed up Macassa Mines Limited 
ground work by sinking one diamond drill hole (101 feet) on a 
coincident ground electromagnetic conductor and magnetic high. 
Pyrite and pyrrhotite encountered in the hole explains the conduc 
tor and magnetic high A further three diamond drill holes totalling 
342 feet were drilled by Mr. Vukmirovich south of Big Pike Lake in 
1974. 1976. and 1977 in each hole pyrite associated with mafic 
metayolcanic and mafic intrusive rocks was encountered.

In 1980, M. Wabano sunk several trenches in Caithness Town 
ship on ground previously held by Macassa Mines Limited. No 
report of what was encountered in the trenches is available and 
the trenches were noMocated during the field season

In 1960. R. Campbell sunk several trenches and two diamond 
drill holes (205 feet) in the northern part of Caithness Township 
Intensely sheared rock of possible greenstone affinity containing 
pyrite, pyrrhotite and magnetite was reported to be present. Tra 
verses failed to locate the trenching and diamond drill holes but 
outcrop in the general vicinity is granodiorite and it is suggested 
Ihe mineralization is in sheared granodiorile rather than green 
stone.

in 1964. the northern part of Ecclestone Township and adjoin 
ing Parnell Township was explored for base metals by Kenogamis- 
sis Gold Mines Limiled. Ground electromagnetic and magnetic 
surveys carried out east of the Opasatika River delected several 
conductive zones which were followed by diamond drill testing. 
Seven diamond drill holes totalling 1761 feel drilled in the area by 
Kenogamisis Geld Mines Limited encountered pyrite and pyrrhotite 
in gneisses, and mafic and felsic metavolcanic rocks.

GENERAL GEOLOGY

The map area is underlain by Archean supracrustal rocks, gneis 
ses and by felsic plutons. Archean and Proterozoic diabase dikes 
intrude all rock types in the area.

The supracrustal rocks are composed of mafic to intermediate, 
and felsic metavolcanic rocks, metasedimentary rocks and mafic, 
intermediate and felsic intrusive rocks. The mafic to intermediate 
metavolcanic rocks weather green to dark green and are com 
posed of massive to pillowed flows intermixed with ash. lapilli and 
breccia units and subordinate amounts of pillow breccias and 
debris flow units. Minor clastic and interflow metasedimentary 
rocks and sulphide-oxide facies ironstone units are inierlayered 
with the mafic to intermediate metavolcanic rocks. Flow rocks 
predominate in the western half of the map area and pyroclastic 
rocks, mainly coarse units of breccia, predominate in the eastern 
half of the map area,

The felsic metavolcanic rocks are composed of buff to while 
weathering rhyoiitic lo dacitic ash and lapilli tuff and pyroclastic lo 
tuff breccia units containing quartz "eyes", bombs up to 20 cm 
long and occasional sulphide fragments The felsic metavolcanic 
rocks are continuous for 13 km along strike before they become 
intercalated with clastic metasedimentary rocks to the east. To the 
west the felsic metavolcanic rocks are metamorphosed to gneiss 
and lose their continuity to assimilation by granitic pegmalite.

The clastic metasedimentary rocks are volumetrically the most 
abundant supracrustal rock type in the map area. The main 
metasedimentary sequence is composed predominantly of 
greywackes which are either well bedded units displaying grain 
size variation (turbiditic) or well bedded to poorly bedded units 
with no internal organization and characterized by abundant 
biotite and/or hornblende (pelitic). Metasedimentary rocks com 
posed of chert, greywackes composed of volcanic detritus 
(reworked tuffs) and mixed sulphide-oxide facies ironstones are 
present as subordinate units. In the northern part of Ihe map area 
the mela- sedimentary rocks are monotonous and display little 
vertical or latera! variation except near their contact with the mafic 
metavolcanic volcanic rocks where they are interbedded with 
mafic flows, tuffs and pillow breccias. The clastic metasedimen 
tary rocks along the southern contact of the mafic metavolcanic 
rocks are mainly pelitic greywackes but appear to be more alu 
minous than the northern metasedimentary rocks. They are often 
porphyroblastic with garnet, sillimanite, muscovite and alkali- 
feldspar.

Small mafic to intermediate plutons of gabbroic to monzonitic 
composition have intruded the supracrustal rocks. The largest of 
Ihese plutons is a hornblende monzonite intrusion in Pelletier 
Township. It is approximately 16 km by 6 km and appears lo have 
extrusive equivalents to the east. The intrusion is medium grained, 
white to pink weathering except near its contacts where stoping 
and assimilation cause the rock to weather green Microcline is 
the major alkali feldspar as determined in thin section and further 
petrographic study is underway to determine if multiple phases are 
present in the intrusion.

In Opasatika and Fergus Townships, a supracrustal felsic 
pluton has intruded the mafic metavolcanic rocks The pluton is 
multiphased ranging from feldspar porphyry to quartz-feldspar 
porphyry to granodiorite. In places the pluton has been sheared to 
quartz-muscovite schist which is commonly crenulated and occa 
sionally sulphide-bearing.

The felsic intrusive rocks and the gneisses underlie the south 
ern part of the map area and are divisible into two distinct 
domains. The southwestern domain is composed predominantly of 
massive, white weathering granitic pegmatite with subordinate 
orthogneiss identified as assimilated felsic metavolcanic and 
metasedimeniary rocks. The pegmatite occurs as large mappable 
units exhibiting crude mineral zonation. As the supracrustal con 
tact is approached from the south, massive pegmatite composed 
essentially of quartz, feldspar and biotite grades into pegmatile' 
mixed with orthogneiss that has developed garnet plus fibrolite 
sillimanite retrograded to muscovite and quartz, Pegmatites in 
truded into the supracrustal rocks and adjacent to the 
SLjpracrustal-pegmatite contain tourmaline and molybdenite.

The southeastern domain is predominantly gneissic and gen 
erally devoid of the white weathering pegmatite present in the 
southwestern domain. The gneisses vary from recognizable ortho 
and paragneisses to metatexites which have unrecognizable 
protoliths but preserve the regional foliation, to diatexites which 
have unrecognizable protoliths and develop gneissosity in re 
sponse to local stresses Tonalitic to granitic plutons intruding the 
gneisses are foliated, exhibit gradational contacts and are syntec 
tonic but still younger than the gneisses.

In the northern parts of Scholfield. Caithness, and Rykert 
Townships the Stray Lake Plulon has intruded clastic 
metasedimentary rocks. The pluton is a white weathering, fine to 
medium grained trondhjemite-granodiorite exhibiting well devel 
oped foliation.

Diabase dikes intrude all other rock lypes. The principal ori 
entation of the dikes is 340c with secondary clusters at 045fand 
075C-090C . The latter set of dikes are usually foliated subparallel 
to Ihe diabase contacts. In the map area the dike sets exploited 
structural weaknesses created by a deformational event responsi 
ble for refolding of the supracrustal rocks.

STRUCTURAL GEOLOGY

The map area is complexly deformed. The supracrustal rocks are 
generally southward facing, but locally, reversals in younging 
indicate folding of the rocks has occurred. Overturning of the 
supracrustal rocks resulting in shallow dips on the order of 30 to 
50 degrees is prevalent along the contact with the gneisses and 
pegmatite. Evidence for at least two periods of deformation is 
clearly preserved in clastic metasedimentary rocks east of Fergus 
Lake where interference fold patterns exhibit F2axes striking 
030c to 055C In Doherty Township similar interference patterns 
display complimentary F2axes sinking 320 c to 345C . Mineral and 
intersection Irneations developed within 1 km of the southern 
contact of the supracrustal rocks are subparailel to mesoscopic 
F2 axes. Transposition of units in F 2 fold closures prohibits develop 
ment of a reliable stratigraphy or correlation of units in areas of 
poor outcrop The second deformation is responsible lor folding 
the supracrustal-gneiss contact. Nowhere in the map area does 
this contact exhibit brittle failure.

The first deformational event is inferred to have isoclinally 
folded the supracrustal rocks about east trending, subvertical axial 
plane traces, A west plunging syncline mapped in Caithness and 
Scholfield Townships is inferred to represent a DI f old with plunge 
and dips modified by the D2event and nearby granitic intrusions. 
The mineral and intersection lineations generated by D, are pre 
dominantly east-west and best preserved at distances greater than 
1 km from the supracrustal-gneiss contact.

Brittle deformation is evident along the northeast-trending Ru- 
fus Lake fault cutting Rufus Lake and part of the Opasatika River. 
There is a marked change in structure across ihe fault from 
northwest-striking north-dipping attitudes of Ihe rocks west of the 
fault to northeast-striking east- or west-dipping attitudes of the 
rocks east of the fault. Rocks along the fault line are crushed and 
in places appear mylonitic. It is possible the fault represents an 
F 2hinge line which has failed brittly: however, juxtaposition of 
clastic metasedimentary rocks and gneisses in Ecclestone Town 
ship suggests that vertical slip has occurred

The supracrustal rocks have regionally attained middle to 
upper greenschist facies rank and locally amphibolite facies rank 
metamorphism. Petrography of the mafic metavolcanic rocks is 
usually hornblende-plagioclase-quartz biotite epidote Garnet is 
occasionally present and chlorite is present as a retrograde min 
eral after biotite or hornblende. Petrography of the clastic 
metasedimentary rocks is essential quartz-plagioclase and biotite 
with hornblende and muscovite developed in rocks of appropriate 
composition Garnet is almost always present if only microscopi 
cally Clastic metasedimentary rocks prograded to amphibolile- 
facies rank contain matted sillimanite and garnet commonly ac 
companied by porphyroblast^ of muscovite and rarely microcline.

The gneissic rocks generally contain quartz, plagioclase, horn 
blende and biotite. Epidote, garnet and rarely clinopyroxene are 
present in thin section.

In the western part of the map area, some pegmatites and 
some assimilated gneissic xenoliths display radiating aggregates
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of fibrolitic sillimanite retrograded to muscovite and quartz. Garnet 
is also common and amphibolite rank metamorphism is indicated.

ECONOMIC GEOLOGY AND RECOMMENDATIONS 
FOR PROSPECTING

Base and precious metal occurrences are unknown in the map 
area; however, the potential exists for their discovery.

The felsic pyroclastic unit in Pelletier and Doherty Townships 
is considered by Ihe author to be favourable for base and pre 
cious metal mineralization. The area to the south where this unit 
has been partly assimilated by pegmatites and metamorphosed to 
gneiss also warrants further attention.

The area between Flatt Lake and Rufus Lake is underlain by a 
quartz-feldspar porphyry to granodiorite intrusion. Near the Rufus 
Lake dam the intrusion is sheared to a quartz-muscovite schist 
and is associated with sulphide rich tuffs and metasedimentary 
rocks. Sulphide and epidote-beanng quartz veins are common in 
this area and exploration lor precious metal mineralization Is 
warranted.

The area of Ecclestone Township wesi of the Opasatika River
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and south of the Ecclestone Forest Access Road is underlain 
predominantly by mafic to intermediate pyroclastic breccias with 
minor debris flows, pillowed flows and minor oxide-sulphide facies 
ironstone Cherty fragments are common in Ihe debris flows and 
occasional sulphide fragments are present. This area has no 
record of exploration and prospecting is recommended.

The map area has numerous sulphide-magnetite, showings 
which occur as stratigraphic horizons interlayered with mafic 
flows or clastic metasedimentary rocks. Pyrite, pyrrhotite, graphite 
and magnetite are common and occasionally chalcopyrite is pre 
sent. Assay results by the Geoscience Laboratories, Ontario Geo 
logical Survey, on samples collected by the field crew detected 
only background levels of gold, silver, copper and zinc ^2-18 ppb 
Au, *c2-3 ppm Ag. 13-530 ppm Cu. 37-775 ppm Zn; 16 samples) in 
all showings. However, the showings in Pelletier, Caithness and 
Fergus Townships warrant further attention as they are extensive 
and relatively unexplored.

The pegmatite phase developed at the supracrustal contact in 
the western part of the map area contains concentrations of 
tourmaline and molybdenite These pegmatites occur as massive 
units south of the supracrustal rocks and as sills concordant with 
Ihe foliation in the supracrustal rocks They are aerially extensive 
and warrant further examinalion for their economic potential

PROPERTIES AND OCCURRENCES

1 Campbell. R. (1960) Caithness Township
2 Kenogamisis. Gold Mines Limited (1965) Ecclestone Town 

ships
3 Macassa Mines Limited (1960) Caithness Township
4 Vukmirovich, S. (1980, 1977, 1976. 1974) Caithness Township
5 Wabano, M. (1980) Caithness Township ,
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ABBREVIATIONS

bio ..........................,........................................... Biotite

mag .............................................................. Magnetite
carb ..........................,.........^;^i.............. Carbonate

mo .............................,.............................. Molybdenite
cp ...............,....................,....................... Chalcopyrite
po ............,.................................................... Pyrrhotite

gf ......^..^...............................................J. Graphite

py ................................^L^.^...................-..... Pyrite
gt........................................"............................... Garnet

qv ...................... a....................................... Quartz vein

K-spar .................................,...,,.,...., Alkali Feldspar
tour ........,...,................................,....,...~.... Tourmaline

vns ....................,.......;:....................,................... Veins

SOURCES OF INFORMATION

Operation Kapuskasing by G. Bennett, D.D. Brown, P.T. George, 
and E.J. Leahy Ontario Departmen! of Mines, Miscellaneous Paper 
10, 98 p. Accompanied by maps P. 397 and P. 398, scale 
1:127 520 or 1 inch to 2 miles

Base maps compiled from Forest Resources inventory maps. Di 
vision of Lands, Ministry of Natural Resources

Geology is nol tied to survey lines

Magnetic declination was 5C20'W (1985) in Ihe central part ol map 
area in 1985. *

Records of assessment work on file at Resident Geologist's Office, 
Timmins and Assessment Files Research Office (AFRO), Ontario

2a Flows; massive to foliated 
2b Ash and lapilli tuffs 
2c Pyroclastic breccia 
2d Feldspar Porphyry (commonly as dikes) 
2e Quartz-muscovite schist 
2f Quartz-feldspar porphyry, granodiorite, feldspar 

 porphyry
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MAFIC TO INTERMEDIATE METAVOLCANIC ROCKS

1 Unsubdivided f
1a Massive to foliated flows
1b Flows; pillowed
1c Pillow breccia
1d Ash and lapilli tuffs
1e pyroclastic breccias, lapillistone, tuff-breccia,

debris flows 
1f Amphibolite with quart z-epidote knots and

stringers 
1g Basaltic sills and dikes

Notes
a. This is a field legend and may change subsequent to
laboratory investigations
b Outcrop from airphoto interpretation or aerial observation.
This outcrop was not examined
c. Recognizable protolith preserving regional foliation observed
in supracrustal rocks
d. Unrecognizable protolith but retains regional foliation
observed m supracrustal rocks
e. Unrecognizable protolith with variable foliation in response to
local stress
f. Rock type inferred from diamond drill logs, subdivision
uncertain
D -Geology inferred from diamond drill logs, subdivision
uncertain
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