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MARGINAL NOTES

LOCATION AND ACCESS'
The map-area is bounded by Latitudes 50026'00" and 50037'30" North, and 
Longitudes 88053'00" to B9007'30" West, and is approximately 30 km north of 
the town of Armstrong. Caribou Lake, which can be reached via a 10 km gravel 
road from Armstrong, provides access to the central portion of the map-area. 
Hollingsworth, Campbell, D'Alton and several smaller lakes are accessible by 
float-equipped aircraft which can be chartered in Armstrong. A system of por 
tages also connects D'Alton Lake to Caribou Lake and Campbell and Hollings 
worth Lakes to Caribou Lake.

MINERAL EXPLORATION
Gussow(1942) reports sporadic prospecting primarily for gold, near the south 
western end of Kellar Island of Caribou Lake. Low grade copper and gold min 
eralization is reported (Gussow 1942). From the 1950s the primary interest in 
the area has been base metals. Information summarized here is available in 
the Assessment Files Research Office, Ontario Geological Survey, Toronto, 
and at the Regional Geologist's Office, Ontario Ministry of Natural Resources. 
Thunder Bay.
Argentiferous galena in chert and magnetite ironstone was discovered by J M. 
Bovin and A. Gilbert north of Kellar Island (No. 3) during the 1940s. Conwest 
Exploration Company Limited and Central Patricia Gold Mines Limited dia 
mond drilled 6 holes totaling 357 m in 1949. Kennco Exploration (Canada) Lim 
ited examined the area in 1957. In 1959 the Consolidated Mining and Smelting 
Company of Canada Limited conducted ground EM and geological surveys 
over the 'ironstone'. Centurion Mines Limited conducted magnetic, EM, and 
geological surveys, followed by diamond drilling (5 holes totalling 199 m), in 
1962 and 1963.
In 1959 A. Fayolle discovered zones of massive pyrrhotite-pyrite mineralization 
with minor chalcopyrite between Caribou Lake and Campbell Lake From 1955 
to 1957, Kennco Exploration (Canada) Limited did airborne EM-magnetic (251 
km2), detailed geological, and geochemical surveys and limited diamond drill 
ing. The Camp (No. 6), Fletcher Lake (No. 8) and Fayolle (No, 14) occurrences 
were delineated in the vicinity of Fletcher and Howie Lake,

From 1954 to 1971, other zones of pyrite and pyrrhotite near Caribou Lake 
were investigated by GlenoraGold Mines Limited (No 10) (1954 to 1955, 988 
m of diamond drilling), J.G. Pollard (No. 16) (1955, 216 m of diamond drilling), 
Lun-EchoGold Mines Limited (No 11) (1957, trenching and 135 m of diamond 
drilling), A.P. Ginn (No. 9) (1957, trenching and 135 m of diamond drilling) and 
Gunnex Limited-Tombill Mines Limited-Can Pac Minerals Limited (No 5) 
(1971, joint venture, geochemical, ground magnetic-EM surveys, trenching).

In 1956, Central Manitoba Mines Limited conducted ground magnetic and EM 
surveys, trenching and diamond drilling (1287 m) on a chalcopyrite gold oc 
currence in quartz-carbonate veins hosted by mafic metavolcanics at the 
south end of Kellar Island Caribou Lake. Also in 1956 Noranda Mines Limited 
conducted ground electromagnetic-magnetic and geological surveys over 
chalcopyrite, sphalerite and galena mineralization in a breccia zone in mafic 
metavolcanics and tonalite on S.M. Lett s claims at the north end of Cumaway 
Lake (No. 2). In 1966 and 1967. the Algoma Steel Corporalion Limited dia 
mond drilled 5 holes for a total of 99 m m the breccia zone The same zone was 
re-examined by Triton Explorations Limited in 1970, with geological mapping 
and ground electromagnetic surveys. In 1970 several other zones of pyrite and 
pyrrhotite mineralization on D'Alton Lake were investigated by Triton Explora- 
lions Limited.
In 1965. Cliffs of Canada Limited examined oxide facies 'ironstone' on C W 
Menifee's property east of Hollingsworth Lake with magnetic surveys, geologi 
cal mapping and concentration tests. In 1971, Hollingsworth Iron Mines Lim 
ited was incorporated to develop the property, and diamond drilling (5 holes 
totalling 592 m) and beneficiation .tests were done. The Northern Miner (August 
13, 1971. p 16, 22) reports a tonnage estimate of 217 000 long tons per verti 
cal foot (86 million long tons to 400 feet). The deposit has been re-staked sev 
eral times since but no further development has been reported,
In 1980 several companies staked claims in the map-area. As of December 
approximately 350 claims were held, the majority by New Jersey Zinc Explora 
tion Company (Canada) Limited and Rio Tinto Canadian Exploration Limited

GENERAL GEOLOGY
The map-area includes Early Precambrian (Archean) supracrustal and plu 
tonic rocks of the Wabigoon and English River Subprovince and Late Precam 
brian (Proterozoic) intrusive rocks of the Nipigon Plate. The area has been pre 
viously mapped by Gussow (1942) at a scale of 1:63360. The present map- 
area has also been covered by Thurston et at. (1969), Thurston and Carter 
(1970), and Sage eta/. (1974) as part of regional reconnaissance surveys. The 
adjacent area to the west has been mapped in detail by Sutcliffe and Fernberg 
(1980),

WABIGOON SUBPROVINCE
The Early Precambrian (Archean) rocks south of the east-west trending Pash- 
kokogan-Campbell Lakes fault zones are within the Wabigoon Subprovince 
and comprise part of the Caribou Lake-Pikitigushi River "greenstone belt" 
(Gussow 1942).
North of Caribou Lake the supracrustal rocks form a 1 to 3 km thick sequence 
of pillowed and massive mafic metavolcanics. Local zones of amygdaloidal, 
variolitic and plagioclase phyric flows are present Interflow sedimentary mate 
rial is rare. Near the base of the mafic sequence, adjacent to the tonalitic grani 
toids, 10 m to .100 m thick units of interbedded chert, magnetite and locally 
grunerite 'ironstone' are present.

Overlying the mafic metavolcanics and extending in an east-west direction 
through Campbell and Hollingsworth Lakes is a highly deformed metasedi- 
mentary sequence named the Linklater Formation (Gussow 194-2). The met- 
asediments consist dominantly of intercalated polymictic orthoconglomerate 
with granitoid clasts and polymictic volcanic clast conglomerate. The volcanic 
clast conglomerate contains predominantly felsite clasts with lesser chert and 
quartz porphyry clasts. Minor paraconglomerate and wacke is present on 
Campbell Lake. Easl of Hollingsworth Lake, fine argillaceous metasediments 
and ironstone occur between the mafic metavolcanics and Tnelaconglomerate. 
The argillaceous metasediments range from well-bedded to schistose and 
locally contain andalusite porphyroblasts. The magnetite-chert ironstone 
which attains a maximum thickness of approximately 200 m, is interbedded 
with minor argillaceous sediment.
Mafic metavolcanics lying along the axis of Caribou Lake are generally highly 
deformed and altered. Carbonatization, silicification and quartz and/or carbo 
nate veining are common from the southwest end of Kellar Island to the eastern 
boundary of the map-area. Minor units of talc-carbonate schist and actinolite- 
rich ultramafic rocks are present m the zone. The alteration and deformation 
appear to be related to tight folding and faulting parallel to Caribou Lake.

South of Caribou Lake the metavolcanics range from ultramafic to mafic. Chert, 
magnetite 'ironstone', and sulphide-rich ironstone occur in several zones 
within the melavolcanics. Immediately south of Caribou Lake is a 1500 m to 
2000 m thick sequence of fine- to medium-grained massive and gabbroic am 
phibolite which is devoid of primary structures and may be intrusive in part.
A 500 m thick sequence of previously unreported intercalated ultramafic and 
mafic metavolcanics is present near the north end of Cumaway Lake The bl- 
tramfic flows range from massive serpentinite to talc-carbonate schist, bul ex 
cellent spinafex textures are locally preserved. Mafic metavolcanics associ 
ated with the ultramafics are massive but locally display polysutured flow tops. 
A second zone of ultramfic rocks ranging from serpentinite to talc-carbonate 
schist was observed on Micheli Lake. Here, no primary features indicative of a 
volcanic origin were observed.
Quartz and/or feldspar porphyry and fine- to medium-grained tonalite units are 
present at several locations within the mafic metavolcanics. The quartz-felds 
par porphyry units on Howie Lake and Campbell Lake locally display a frag 
mental texture.
An elongate intrusion of gabbro, named the Caribou Lake Pluton (Sage et al. 
1974) occurs south of CariDou Lake. The pluton is composed of medium- 
grained, massive to weakly foliated hypidiomorphic hornblende to pyroxene 
gabbro. The pluton is intruded by tonalite and granite and contains inclusions 
of mafic metavolcanics.
Dikes of amphibolite and hornblende gabbro, trending N200 E to N50C E discor 
dantly intrude tonalitic granitoids north of Caribou Lake and are a continuation 
of the dike swarm east of Funger Lake (Sutcliffe and Fernberg 1980) The dikes 
appear to be associated with the Caribou Lake Pluton and the Outlet Bay Plu 
ton (Sutcliffe and Fernberg 1980) and may be subvolcanic The regular nature 
of the dikes is evidence that the swarm was emplaced into a stabilized crust, 
possibly signifying a pre-Kenoran sialic craton in the area

Biotite tonalite is the most abundant granitoid rock in the map-area. The tonal 
ite displays considerable textural variation, ranging from hypidiomorphic, mas 
sive to recyrstallized gneissic tonalite. At least two major phases of tonalitic 
magmatism have occurred m the area. The first phase includes the tonalitic 
rocks north of Caribou Lake (intruded by the gabbro dikes) and possibly the 
gneissic tonalite south of Caribou Lake. The second phase, which appears to 
be localized south of the Caribou Lake Fault, intrudes the gabbroic Caribou 
Lake Pluton and gneissic tonalite.

West of D'Alton Lake a porphyritic (microcline) biotite 'granite' pluton, named 
the D'Alton Lake Pluton, intrudes the metavolcanics. hornblende gabbro, and 
biolite tonalite. The hornblende gabbro rimming the northern margin of the D' 
Alton Lake Pluton is similar to the gabbro of the Caribou Lake Pluton,

ENGLISH RIVER SUBPROVINCE
The rocks north of the Pashkokogan Lake Campbell Lake fault lie in the English 
River Subprovince. These rocks range from migmatized metasediments to dia- 
texitic muscovite-biotite 'granite' (derived from anatexis of the sediments). The 
metasediments are locally well-bedded and consist of metawacke and meta- 
pelite components, with minor magnetite-chert 'ironstone' Local sillimanite is 
associated with the pelitic rocks

The English River-Wabigoon Subprovince boundary is marked by a strongly 
deformed to locally mylonitized fault zone between diatexitic 'granites' (English 
River) and conglomeratic metasediments (Wabigoon). Rocks in this zone indi 
cate that the conglomerates were the proximal facies equivalent of the sand 
stones and pelites of the English River Subprovince. This sequence is similar 
to that found in the Elwood, Neverfreeze, and Savant Lakes area to the west 
(Trowell eta/. 1977) which also lies at the Subprovince boundary,

NIPIGON PLATE
Shallow dipping Late Precambrian diabase sheets and mafic to felsic dikes in 
trude the Early Precambrian rocks. One outcrop of Sibley Group sandstone oc 
curs beneath the diabase sheet on Kellar Island, Caribou Lake.

Diabase sheets in the area achieve thicknesses in excess of 500 m. The sheets 
are weakly differentiated and range from fine-grained olivine diabase at the 
base to medium-grained and locally coarse-grained quartz diabase near the 
top. The diabase "sheet" at D'Alton Lake appears to be a series of connected 
funnel-shaped intrusions, and contains an internal contact indicating multiple 
phases of intrusion.

Late Precambrian dike rocks in the area display a variety of textural and com 
positional variations. Tholeiitic and alkaline suites appear to be present and the 
dikes range in composition from mafic to felsic, The alkaline suite is character 
ized by abundant miarolitic cavities, local development of occeli structures, 
and the presence of potassium feldspar as a phenocryst or matrix phase. Mi 
nor biotite-olivine lamprophyre and carbon ate-ne h lamprophyre dikes were 
also observed, particularly in the vicinity of Kellar Island.

STRUCTURE
North of Caribou Lake an anticlinal axis extends from the western tonalite 
through the northern end of Kellar Island. North of this axis, the mafic metavol 
canics generally face northward and appear to be stratigraphically overlain by 
metasediments at the northern margin of the Wabigoon Subprovince.

Along Caribou Lake, isoclinal folding is indicated by the attitudes of foliations, 
lineations and minor folds in the supracrustal rocks.
South of the Caribou Lake, facing directions are particularly sparse, except 
near D'Alton Lake. Here the structure comprises an open anticline extending 
east from the D'Alton Lake Pluton, and two flanking synclinal folds. On Cuma 
way Lake spinafex and polysuturing in the metavolcanics indicate that this se 
quence faces south, but no other facing criteria were obtained m this zone

The easl-trending Pashkokogan Lake-Campbell Lake faull zone forms the En 
glish River-Wabigoon Subprovince boundary within the map-area Cataclasis 
of rocks adjacent to the zone has resulted in the development of submylonite 
to mylonite. A subhorizontal dextral movement is suggested by drag folds, and 
by the assymmetry of feldspar augen.
The Caribou Lake Fault is recognized on a basis of fracturing, extensive altera 
tion of metavolcanics and mylonitization of granitoids. The fault appears to rep 
resent a major break within the area since fold structures north of the fault, and 
the mafi'c dike swarm, appear to be truncated by the fault. This truncation sug 
gests that the volcanics south of Caribou Lake may be younger than those to 
the north and that the gabbro pluton and dikes may be a feeder system for the 
southern volcanic sequence.

Several north-northwest- and northeast-trending faults are present in the vicin 
ity of Cumawy Lake. These faults are associated with brecciation, shearing, 
and alteration of the volcanics. Repetition of ultramafic and ironstone units in 
this area may be related to the northeast-trending faults.

METAMORPHISM
Metavolcanics of the Wabigoon Subprovince are predominantly of medium 
(amphibole facies) metamorphic grade (Winkler 1976). Low-grade (green 
schist facies) metamorphism has affected rocks on the eastern boundary of 
the map-area in the vicinity of D'Alton Lake, in the area of Kellar Island, in the 
vicinity of Howie Lake, and east of Howie Lake to Caribou Lake.
The transition from the Wabigoon to the English River Subprovince is associ 
ated with an increase in metamorphic grade Mafic metavolcanics increase 
from low- to medium-grade toward the boundary The metasediments south of 
the Pashkokogan-Campbell Lakes fault (Wabigoon Subprovince) are of me 
dium-grade and high-grade metamorphism, as indicated by anatexis of mel- 
asediments in the English River Subprovince.

ECONOMIC GEOLOGY

Gold
Several factors indicate that the area is a favourable environment for gold and 
that more exploration is warranted. Ultramafic metavolcanics on Cumaway 
Lake and ultramafic rocks on Micheli Lake and Caribou Lake are specific tar 
gets for further investigation. These ultramafic rocks are associated with zones 
of deformation and are generally carbonatized, and locally associated with sili 
cification and quartz and/or quartz-carbonate veining. These features have 
been shown to be important factors in Early Precambrian (Archean) gold de 
posits (Pyke 1975).

In the vicinity of the.southwest end of Kellar Island (No. 1) the mafic metavol 
canics are highly deformed, carbonatized, and injected by quartz and quartz- 
carbonate veins. Chalcopyrite sphalerite and galena mineralization at the 
northern end of Cumaway Lake (No. 2) is associated with a northeast-trending 
fault breccia zone in tonalite and mafic metavolcanics. A selected grab sample 
of sulphide cemented breccia from the zone, collected by the present field 
party, yielded 12.03 ounce silver per ton; 0.05 ounce gold per Ion, 11.05 per 
cent zinc, 2.00 percent copper and 2.10 percent lead 1 . Numerous similar 
northeast-trending faults and other northwest-trending faults are present in the 
vicinity of Cumaway Lake and further mineralization may be present along 
these zones.
Agentiferous galena and sphalerite mineralization is present within the chert 
and ironstone unit east of Fletcher Lake (No. 3). The mineralization appears to 
be related to fractures within the ironstone-chert in the vicinity of the hinge 
zone of the anticlinal axis to the north. A selected grab sample of a massive ga 
lena vein on the property yielded 47.3 percent lead, and 98.44 ounce silver per 
ton ' (Thurston and Carter 1970).

The numerous pyrrhotite-pyrite occurrences within the. map-area locally con 
tain chalcopyrite mineralization and are generally associated with the mafic 
metavolcanics. Several of the occurrences are associated with chemical met 
asediments and may be synvolcanic (e.g. Fayolle Occurrence (No, 14), D'Al 
ton Lake Occurrences (No. 12)) Other occurrences (e.g. Camp Occurrences 
(No. 6)) appear to be secondary.
Along the northern boundary of the metavolcanics an extensive zone of sul 
phide mineralization is largely untested and warrants investigation. The zone 
contains massive to disseminated pyrrhotite-pyrite with local chalcopyrite min 
eralization and is associated with garnetiferous amphibolite. Selected grab 
samples, collected by the present field party south and east of Hollingsworth 
Lake within the zones, contained up to 0,65 percent zinc and 0.09 percent 
copper 1 , ' ..

Lithophile Elements
Beryl and cassinite mineralization at Linklater Lake, 8 km to the east of the 
map-area, is associated with pegmatitic muscovite granite, Similar pegmatites 
are present in the map-area, particularly in the metasediments north of the 
mafic metavolcanics. However, no lithophile element mineralization has been 
observed in the map-area to date

Iron "' '
The chert-magnetite ironstone east of Hollingsworth Lake (No. 15) reaches a 
maximum thickness of approximately 215 m, 1 km east of the southeast shore 
of Hollingsworth Lake. The ironstone appears to have been technically thick 
ened in this zone due to deformation along the Wabigoon-English River Sub 
province boundary.

Conversion factor: 1 foot = 0.3048 m

Analyses by Geoscience Laboratories, Ontario Geological Survey, Toronto.
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NOTES

a This fs a field legend and is subject to change as a result of subsequent laboratory in 
vestigation

b Plutonic rock classification follows the IUGS Subcommission on the systematics of 
Igneous Rocks (Streckeisen 1976)

C Terminology of migmatitic rocks follows Mennert (1966).

d Mafic dike rocks are probably correlative with the Caribou Lake Pluton (unit 8).

e At least two ages of Early Felsic to Intermediate Plutonic Rocks occur, one phase is 
earlier [han units 7 and 8, and one phase is older than unit 8.

f Rocks in units 1, 2, 3, 4 are subdivided lithologically. Order does not imply age rela 
tionships within or between groups,

g May be intrusive in part, especially northeast of the Caribou Lake Pluton,

h Schists and gneisses ol probable volcanic origin,

i Relationship between units 13 and 14 uncertain,

The letter "G" preceedmg a rock unit number indicates that the interpretation is based 
on geophysical data.
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