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FOREWORD 

EARNGEY-COSTELLO AREA 

The Birch-Uchi greenstone belt, which hosts known significant base and 
precious metal mineralization, comprises a thick sequence of volcanic and sedi
mentary rocks that has been folded, faulted, metamorphosed and intruded by 
granitic stocks and batholiths. Careful geological mapping of the bedrock by 
the author, complemented by detailed petrochemical and petrographical stud
ies, has documented three cycles of volcanism and associated sedimentation 
within the greenstone belt. This definition has important implications to un
derstanding the genesis of Archean greenstones elsewhere in Ontario. It is 
equally important to mineral exploration in all greenstone belts, as well as in 
the Birch-Uchi greenstone belt, since many mineral deposits are believed to be, 
at least in part, stratigraphically controlled. 

V.G. Milne 
Director 
Ontario Geological Survey 
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ABSTRACT 
The Earngey-Costello map area comprises the four townships of Earngey, Birkett, Agnew and 

Costello, a total of 400 km2, and lies about 90 km east of Red Lake. It is in the northern part of the 
Superior Province of the Canadian Shield and is part of the Birch-Uchi metavolcanic-metasedi-
mentary belt, a north-trending portion of the generally east-west trending Uchi Sub-province, a 
belt of Early Precambrian metavolcanics and metasediments surrounded by granitic batholiths. 
The Birch-Uchi belt portion of the sub-province has a length of 64 km and a width of 32 km. 

The belt is folded about a regional, central synclinorial axis, and consists of three mafic to felsic 
volcanic cycles, comprising a total thickness of about 8460 m. The eastern portion of the area is 
complicated by the repetition of the metavolcanics of cycle I about a regional anticlinorium and nu
merous small flanking isoclinal folds which repeat the stratigraphy of cycle I and II rocks numer
ous times. The sequence consists of 56 percent mafic flows and hyaloclastites, 35 percent intermedi
ate pyroclastics and flows and 8 percent felsic pyroclastics and rare flows. Metasediments make up 
but a minor part of the pile except at the top of cycle I where, west of the anticlinorium, 91 to 122 m 
of sandstones and mudstones are found. East of the anticlinorial axis a substantial thickness of 
metasediment, principally arenite-wacke couplets with minor argillite that occurs at the top of me
dium-bedded, graded units, occurs at the top of cycle I. 

Cycle I, the stratigraphically lowest cycle, consists of a series of mafic flows and coeval mafic ig
neous intrusions 1723 m thick, overlain by a minimum of 518 to 534 m of intermediate pyroclastics 
and re-worked pyroclastics. The base of the cycle is not exposed and the upper portion grades later
ally into a thick sequence of metasediments that underlies the eastern part of the area. 

Cycle II, structurally complicated by closely-spaced isoclinal folds, consists of an average thick
ness of 1600 m of metabasaltic flows which are interbedded with thin rhyolitic tuffs and are fol
lowed by 488 m of intermediate pyroclastics ranging in composition from andesitic to rhyodacitic. 
The cycle is capped by a 30 m thickness of oxide facies iron formation. Cycle III consists of 1433 m of 
metabasaltic flows with some hyaloclastic horizons and a maximum of 1982 m of intermediate 
flows and pyroclastics capped, in the area of the South Bay Mine, by about 550 m of rhyolitic flows, 
breccias, and an endogenous dome of quartz-feldspar porphyry. 

In the vicinity of Leg Lake, the metavolcanics of cycle I were intruded by three differentiated 
sills ranging in composition from metaperidotite to metagabbro. 

The metavolcanics of cycle III are cut by sills and a stock of pre-metamorphic chloritic grano-
diorite. Following metamorphism, three batholiths of granitic rocks were intruded into the se
quence. The Perrigo batholith consists of at least four phases, ranging from hornblende monzonite 
to hornblende-biotite granite. The Okanse Lake batholith on the northern margin of the map area 
and the Allison Lake batholith on the eastern margin, which were examined in reconnaissance 
fashion, appear to have caused the closely-spaced isoclinal folding found east of the centre of the 
Birch-Uchi belt. Their intrusion was, therefore, not passive. 

The Uchi Gold Mines Limited mine at Uchi Lake produced a total of 114,467 oz of Au and 14,345 
oz of Ag from 1938 to 1943. Numerous gold prospects were examined during 1927-1929, with un
derground development on the Bobjo prospect and the Grassett-Cameron prospect. Further gold ex
ploration occurred during the period 1936-1943. The discovery, in 1968, of the South Bay Mines 
Limited volcanogenic massive sulphide copper-zinc-silver orebody 800 m west of the map area in 
Dent Township caused all of Earngey and Agnew Townships to be staked in 1969-1970 in an ex
ploration effort devoted to locating this type of deposit. 

Geology of the Earngey-Costello Lake Area, District of Kenora, Patricia Portion, by P.C. Thurston. 
Ontario Geological Survey Report 237,125p. Published 1985. ISBN 0-7743-9100-6. 
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Geology 

of the 

Earngey-Costello Area 
District of Kenora, Patricia Portion 

by 

P.C. Thurston 1 

INTRODUCTION 

The Earngey-Costello area is about 90 km east-northeast of Red Lake and 
comprises the townships of Earngey, Birkett, Agnew and Costello (Figure 1). 
This report is part of a continuing series of projects to map the Birch-Uchi me-
tavolcanic-metasedimentary belt (Pryslak 1969, 1970a,b, 1971a,b, 1972a,b; 
Thurston 1973, 1974, 1975). The Birch-Uchi belt is part of the Uchi sub-prov
ince, a group of interconnected metavolcanic-metasedimentary belts that ex
tend east-northeast from the Manitoba-Ontario border to the James Bay Low
lands Paleozoic-Archean contact (Ayres etal. 1971). The Birch-Uchi belt, which 
has a maximum width of 32 km and a length of 64 km, contains gold, copper-
nickel, and Cu-Zn-Ag mineralization with a past-producing gold mine, the 
Uchi Mine (Thomson 1938) and a past-producing volcanogenic massive sul
phide Cu-Zn-Ag orebody, the South Bay Mines Limited mine (Pollock et al. 
1972). Anomalous features of the volcanic belt as a whole include the presence 
of variolitic mafic flows, spherulitic intermediate and felsic pyroclastics and 
flows, and evidence of felsic ignimbritic volcanism (Savory 1976) (in the west
ern half of the belt only). 

Recorded mineral exploration began in 1926 following the discovery of gold 
at Red Lake in 1925 (Greig 1927). During the period 1927-1929 a shaft was 
sunk and underground development carried out at the Bobjo prospect and the 
Grassett-Cameron group (Bateman 1939). However, no production of note oc
curred. Renewed activity beginning in 1936 led to production at the Uchi Gold 
Mines Limited property (Little Long Lac Mines Limited) during the period 
1938 to 1943 amounting to a total of 114,467 oz of Au and 14,345 oz of Ag (Sta-

1 Supervising Geologist, Precambrian Geology Section, Ontario Geological Survey, Toronto. 
Manuscript approved for publication by the Chief Geologist, 11th May, 1978. This report is pub
lished with the permission of V.G. Milne, Director, Ontario Geological Survey. 
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Earngey-Costello Area 

tistical Files, Ontario Division of Mines, Toronto). Exploration activity was 
then quiescent until the discovery in late 1968 by Selco Mining Corporation 
Limited of the South Bay volcanogenic massive sulphide Cu-Zn-Ag orebody 
800 m west of the map-area in Dent Township (Pryslak 1970a). 

Topographic map coverage is provided by the Trout Lake sheet at a scale of 
1:250 000, published by the Federal Department of Energy, Mines and Re
sources. Aerial photographs at a scale of one inch to one mile (approximate) 
may be obtained from the National Aerial Photograph Library, Department of 
Energy, Mines and Resources, Ottawa; and at a scale of one inch to V4 mile, 
from the Aerial Photograph Library, Ministry of Natural Resources, Toronto. 
The aerial surveys for these photographs were made in 1954 and 1966 respec
tively. 
There are two tourist lodges on Confederation Lake, west of the map-area. Mr. 
R. Schwartz operates a fishing lodge on Uchi Lake during the summer months. 

Acknowledgments 
The author was assisted in the 1973 field season by G.R. Davidson, T.R. 

Carter, R.M. Falls, M.A. Raudsepp and B.C. Wilson; in 1974, by J. Ernsting, J. 
Hill, D.F. Baker, B.L. Anderson, R.M. Falls, and W. Waychison. Messrs. Raud
sepp, Wilson, Falls and Waychison, as senior assistants, were responsible for a 
large part of the mapping; Raudsepp and Waychison periodically directed the 
field mapping in the author's absence. D. Baker contributed some independent 
mapping, mainly near the Hill-Sloan-Tivy quartz horizon. 

The author would like to thank Mr. and Mrs. R. Schwartz and Mr. J. Green 
for many courtesies extended during the mapping program. Co-operation on 
the part of numerous mining companies in furnishing unpublished data is ap
preciated, particularly Selco Mining Corporation Limited and its subsidiary 
South Bay Mines Limited through J. Wan and R. Debtuck at the mine and H. 
Squair, G. Pollock, and A.F. Warburton in Toronto. Other mining companies 
which kindly provided the author with extra data not in the assessment files 
were Tashota-Nipigon Mines Limited, Falconbridge Nickel Mines Limited and 
Little Long Lac Mines Limited. 

Useful discussions on the area were had with L.D. Ayres of the University 
of Manitoba. 

Access 
South Bay Mines Limited maintains an all-weather gravel road to its prop

erty in Dent Township, providing road access to Lost Bay of Confederation 
Lake. All other lakes in the area can be reached by float-equipped aircraft. 

The author re-cut numerous portages along the Wenasaga River south 
from Allison Lake to south-central Birkett Township. The major portage, 240 
m long, which lies 1.8 km north of the south boundary of the township was in 
good condition. The Wenasaga River between Costello Lake and Latreille Lake 
can be navigated with difficulty. A 60 m portage was cut on the creek between 
Philchub Lake and Okanse Lake. 

The road between the abandoned settlement at Lost Bay and Uchi Lake 
may be driven by light vehicles, the main difficulty being the poor condition of 
the bridges north of the Uchi Mine. The abandoned settlements at Lost Bay and 
the Uchi Mine are in ruins. 
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Field Methods 

The area was mapped in the field seasons of 1973 and 1974 and minor check 
work was done in 1975. An uncoloured preliminary map of Earngey Township 
and part of Birkett Township at a scale of one inch to lA mile was issued in 1974 
(Thurston et al. 1974). Three uncoloured preliminary maps at a scale of one 
inch to lA mile were issued in 1975, based upon the 1974 field work (Thurston et 
al. 1975a, b, c). Final maps at a scale of one inch to % mile were issued in 1980 
(Thurston 1980a,b). 

Mapping of all outcrop on lake shoreline was carried out principally by ca
noe. Pace and compass traverses were made in forested areas with a nominal 
interval of 400 m between traverses. However, in areas of complex geology, 
such as most of Earngey and Agnew Townships, greater than 80 percent of the 
available outcrop was examined. Geological data were plotted on acetate over
lays to the one inch to mile aerial photographs. These data were then trans
ferred to basemaps at a scale of one inch to mile which had been prepared by 
the Cartography Section, Ontario Division of Lands from maps of the Forest 
Resources Inventory, Ontario Ministry of Natural Resources. Minor topo
graphic revisions were made during the course of the survey. 

Surveyed lines in the area include township boundaries and a variety of 
surveyed claim lines. The geology is not tied to these lines. 

All chemical analyses performed by the Geoscience Laboratories, Ontario 
Geological Survey, Toronto were done by rapid methods with Si02, A1203, total 
iron (reported as Fe203), MgO, CaO, Ti0 2 and MnO done by X-ray fluoresence; 
and FeO, Na20, K 20, H 20 +, H20-, C0 2, P 20 5, and S determined by chemical 
methods and atomic absorption spectrophotometry. 

Previous Geological Work 

D.B. Dowling (1894) did a reconnaissance in 1893 for the Geological Survey 
of Canada which took him through Confederation and Fly Lakes. E.M. Bur-
wash travelled the North Bay of Confederation Lake (west of the map-area) 
and the Wenasaga River through Birkett Township (Burwash 1920). In 1926, 
J.W. Greig (1927) mapped east of the map-area, but also described some of the 
early-known mineral occurrences in the map-area. 

In 1937, J.E. Thomson mapped the area around the Uchi Gold Mine be
tween Uchi Lake and Lost Bay of Confederation Lake at a scale of one inch to 
800 feet (Thomson 1938). In 1938 J.D. Bateman conducted a semi-reconnais
sance survey of 440 km2 that included Earngey and Birkett Townships, the 
southern portion of Agnew and Costello Townships and a large area to the 
south (Bateman 1939). 

In 1936, W.D. Harding examined the eastern part of Agnew Township and 
most of Costello Township as part of a reconnaissance of 840 km2 largely north 
of the map-area (Harding 1936). 

The map-area was part of a reconnaissance survey carried out by the Geo
logical Survey of Canada during the period 1959-1961 (Duffell etal. 1963; Prest 
1963; Donaldson 1969). Various geochemical studies made with materials col-
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Earngey-Costello Area 

lected during this program resulted in a number of publications (Holman 1962; 
Moxham 1965; Emslie and Holman 1966). 

Aeromagnetic maps for the area were released in 1960 (ODM-GSC 
1960a,b)). 

Natural Resources 

The area is thickly forested with black spruce and white spruce. Overbur-
den-covered areas are forested with trembling aspen and balsam poplar. Jack-
pine is also abundant. The swampy portions of the area abound in alder and ta
marack. The area is characterized by Rowe (1959) as being in the Northern 
Coniferous Section of the Boreal Forest Region. 

Timber has been cut in the area of the Hill-Sloan-Tivy quartz horizon, and 
south of and around the Uchi Gold Mine. 

Physiography 

The area is one with a maximum relief of 30 m, with hills found east of Leg 
Lake and north of Mukukee Lake. In both these instances hills rise about 18 m 
directly from the lake and attain, within 390 m of the lake, an elevation of 30 to 
40 m above the surrounding Pleistocene and Recent overburden. Outcrop, 
where available, is well exposed with only a thin mantle of glacial drift. These 
topographic highs probably were scoured by wave action of Glacial Lake Agas-
siz. Outcrop is scarce in northeastern Costello Township and in the whole of 
eastern Birkett Township, where glacial clays are abundant. 

Bedrock structure and lithology have affected lake distribution and align
ment appreciably with Leg Lake and Uchi Lake elongated parallel to strike 
and following major faults. Confederation Lake has generally swampy shores 
relative to Uchi Lake and its shape is not so much a function of the bedrock li
thology or structure. 

Uchi Lake and Leg Lake feed the Uchi River which joins with the Wena-
saga River that eventually reaches Lac Seul and Lake Winnipeg. The Confed
eration Lake system flows north, then west to Woman Lake and thence to Lac 
Seul. 

Water levels in the area vary by 1 to 1.25 m through the system and travel 
on the Wenasaga River is more easily accomplished during high water. During 
high water the exposed portions of shoreline outcrops are covered, therefore 
shoreline exposures were, when possible, examined during low water. 

GENERALGEOLOGY 

The Birch-Uchi metavolcanic belt is a sequence of Early Precambrian su-
pracrustal rocks forming a north-south trending belt 32 km wide by 84 km 
long. This belt is but a small part of the Uchi sub-province (Ayres et al. 1971). 
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TABLE 1 TABLE OF LITHOLOGIC UNITS FOR THE EARNGEY-COSTELLO AREA. 

PHANEROZOIC 
CENOZOIC 

Quaternary 
pleistocene and recent 

Till, clay, sand and gravel 
PRECAMBRIAN 

EARLY PRECAMBRIAN (ARCHEAN) 
UNMETAMORPHOSED FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 

Hornblende diorite-syenodiorite, hornblende trondhjemite-quartz diorite, 
biotite trondhjemite-quartz diorite, hornblende-biotite quartz monzon-
ite, biotite diorite-syenodiorite, and porphyritic varieties, pegmatite, in
trusion breccia, intrusive breccia 

Intrusive Contact 

METAMORPHOSED FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 
Quartz porphyry, quartz-feldspar porphyry, micro quartz diorite, grano-
phyric granodiorite, felsic and intermediate feldspar porphyry, felsite, 
biotite-sericite granodiorite 

Intrusive Contact 
METAMORPHOSED MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS 

Gabbro, diorite, quartz diorite, serpentinized pyroxenite, serpentinized 
peridotite, serpentinized dunite, porphyritic mafic rocks 

Intrusive Contact 
Metavolcanics and Metasediments 

metasediments 
Chemical Metasediments 

Chert, magnetite-chert iron formation 
Clastic Metasediments 

Arenite, wacke, mudstone, arkose, lithic arkose, reworked felsic tuff, par-
aconglomerate, orthoconglomerate 

METAVOLCANICS 
Felsic Metavolcanics 

Flow, tuff, lapillistone, pyroclastic breccia, lapilli tuff, tuff breccia, autoc-
lastic breccia, spherulitic flow, porphyritic flow (quartz, amphibole or 
feldspar phenocrysts) 

Intermediate Metavolcanics 
Flow, tuff, lapillistone, pyroclastic breccia, lapilli tuff, tuff breccia, ag
glomerate, autoclastic breccia, spherulitic flow, amygdaloidal flow, por
phyritic flow (amphibole, chlorite, biotite, quartz or feldspar pheno
crysts), pillowed flow, epidotized flow 

Mafic Metavolcanics 
Massive flows, porphyritic flows (amphibole or feldspar phenocrysts), pil
lowed flows, pyroclastics, autoclastic breccia, amygdaloidal flow, pillow 
breccia, epidotized flow, variolitic flow 
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Earngey-Costello Area 

The belt is bordered on both the east and west side by granitic batholiths of re
gional dimensions and is complexly isoclinally folded, with the trace of the ax
ial plane of a regional synclinorium passing up the centre of the belt. West of 
the synclinorial axis, the rocks form a homoclinal succession that faces east 
but, to the east of the synclinorial axis in the map-area, the metavolcanic and 
metasedimentary sequence is involved in a major anticlinorium and several 
minor folds with many reversals of the westward facing direction. 

The eastern batholith, here termed the Allison Lake batholith, covers a 
small portion of the eastern side of the area. A number of diapiric batholiths cut 
the belt within the map-area with the major body being the Perrigo batholith 
in Costello Township. The Okanse Lake batholith occurs in northern Agnew 
Township and there is a small body of granodiorite west of Costello Lake in 
Costello Township. 

The metavolcanic-metasedimentary sequence is about 8310 m thick within 
the map-area and is the thickest part of the sequence in the southern part of the 
Birch-Uchi belt. This figure differs from 11 280 m quoted by Goodwin (1967) be
cause of a different structural interpretation and a slightly different line for 
section measurement, with the data for cycle I for this report taken further 
south (see Figure 2). The sequence has the following lithologic composition, de
rived from measuring the sections shown in Figure 3: 56 percent mafic flows 
and hyaloclastic units, 35 percent intermediate pyroclastic rocks and occa
sional flows, and 8 percent felsic pyroclastic rocks. The remainder of the section 
within the volcanic cycles (sensu stricto) is made up of metasediments, includ
ing arenites, wackes, mudstones, chert, and oxide and sulphide facies iron for
mation. 

Closely-spaced isoclinal folds in eastern Earngey Township make estima
tion of the thickness of the metavolcanics an approximation at best. The Leg 
Lake sills, facies changes in the metasediments, and major strike-slip and tran-
scurrent faults make correlation difficult. Stratigraphic relations are summa
rized in Figure 3, a stratigraphic section through the metavolcanics of the map-
area. Implied in this section is the fact that the metasediments underlying 
eastern Earngey and most of Birkett Townships lie above the metavolcanics of 
cycle I and are equivalent to the intermediate pyroclastics that form the upper 
part of cycle I. 

The map-area includes three mafic to felsic volcanic cycles which began 
with effusive mafic volcanism and passed through a short-lived intermediate 
effusive phase into intermediate and then felsic pyroclastic activity. Cycle I is 
incompletely developed in the map-area in that the base of the cycle is not expo
sed (Figure 3, Chart A, back pocket). The exposed mafic portion of the cycle, 
comprising from a maximum of 1723 m to a minimum of 457 m of predomi
nantly coarse grained porphyritic flows and coeval intrusive gabbroic rocks, is 
followed by 518 m to 533 m of mixed intermediate pyroclastic rocks with minor 
re-worked felsic tuff and some thin units of arenite. The southern end of the in
termediate pyroclastic rocks, centred just east of Leg Lake, is exposed on both 
sides of the axis of the Leg Lake anticlinorium (Figure 4) and, progressing 
westward from the axis, one encounters predominantly pyroclastic rocks. To 
the east of the axis, with complications due to minor isoclinal folding, the inter
mediate pyroclastics are succeeded by metasediments, comprising mixed aren-
ite-wacke couplets with minor mudstone, that extend for some distance into 
Birkett Township. 
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Earngey-Costello Area 

Off the western limb of the Leg Lake anticlinorium the metavolcanics of cy
cle II, complicated by local closely-spaced isoclinal folding, follow as a generally 
westward facing sequence. The metabasalts of cycle II, which comprise pil
lowed and massive flows and extensive hyaloclastic units with an average 
thickness of 1600 m, are followed to the west by intermediate pyroclastics 
which average 488 m in thickness. These are overlain by up to 152 m of rhyoda-
citic pyroclastics, found principally on and to the south of Lost Bay of Confeder
ation Lake. The cycle is capped by a 30 m thickness of oxide facies iron forma
tion. 

Cycle III, which occurs mainly in Agnew and northwestern Earngey Town
ships, consists of 1433 m of pillowed metabasalt with some hyaloclastic hori
zons overlain by a maximum of 1982 m of intermediate flows and pyroclastics 
capped in the area of the South Bay Mine by about 540 m of rhyolitic flows, 
breccias, and an endogenous dome of quartz-feldspar porphyry (Asbury 1975). 

Probably during volcanism the mafic flows of cycle I were intruded by the 
three Leg Lake sills, which are each at least 91m thick and range in composi
tion from dunite through diorite. 

During folding and metamorphism, the volcanic pile was intruded by a va
riety of intermediate to felsic bodies, including a stock of porphyritic horn
blende-quartz diorite at the mouth of Leg Creek, a sill of granophyric grano
diorite at the top of cycle III west of Lost Bay and a stock of granophyric 
granodiorite east of Found Lake. 

Felsic intrusive activity continued after the peak of the metamorphism, re
sulting in the intrusion of the Perrigo and Okanse Lake batholiths consisting of 
at least four phases ranging in composition from hornblende monzonite 
through hornblende-biotite quartz monzonite to biotite granite; the Allison 
Lake batholith, which is largely pegmatitic granite, and several minor stocks. 

The metavolcanic-metasedimentary sequence and the early intrusive 
rocks were regionally metamorphosed under greenschist and amphibolite fa
cies conditions, with the higher rank rocks occurring mainly to the east of the 
Uchi Lake fault, a major strike-slip structure. Hornblende hornfels facies con
tact metamorphism was noted immediately adjacent to the Perrigo and Allison 
Lake batholiths. 

A U-Pb radiometric age determination on zircons from the quartz-feldspar 
porphyry at the top of cycle III yielded an age of 2740 m.y., establishing the 
Early Precambrian age of the sequence (Krogh and Davis 1971). 

The area was covered by Glacial Lake Agassiz and lies just east of the Lac 
Seul Moraine, a major feature of a second advance of the glacier after an initial 
retreat (Prest 1963). Pleistocene outwash deposits and clays are abundant in 
Costello Township, leading to poor exposure of the bedrock. 

8 



Early Precambrian (Archean) 

METAVOLCANICS 

Metavolcanics, including water-laid pyroclastic rocks, comprise greater 
than 99 percent of the metavolcanic sequence to the west of the metasedimen-
tary rocks in Birkett and Costello Townships. The metavolcanics have been 
subdivided into three groups based upon colour index (the sum of mafic miner
als in the rock). The colour index is easily determined in the field by inspection 
with a hand lens of the fresh surface in and adjacent to the weathered rind. The 
colour index system is readily related to a chemically based classification 
scheme in that (a) the minerals contributing to the index contain the bulk of 
the iron and magnesium in the metavolcanics and (b) they show a systematic 
decrease with increasing silica (Turner and Verhoogen 1960) and the amount 
of silica is the most common measure of composition of volcanic rocks (Goodwin 
1968; Irvine and Baragar 1971). 

Felsic metavolcanics are herein defined as those metavolcanic rocks hav
ing a colour index of less than 15. Intermediate metavolcanics have a colour in
dex of between 15 and 35; mafic metavolcanics, greater than 35. 

Pyroclastic rocks are classified after the method of Fisher (1966). 

Mafic Metavolcanics 

The mafic metavolcanics of cycle I consist dominantly of porphyritic basalt 
units from 15 to 61 m thick with intervening thinly bedded intermediate tuff. 
These basalts form the base of volcanic cycle I and occur east and west of Leg 
Lake in Earngey Township. The mafic metavolcanic rocks found east and west 
of South Wagner Lake in Costello Township are correlated with cycle I on the 
basis of the relationship of the metavolcanics to the east of South Wagner Lake 
to the Slate Lake Series metasediments (Bateman 1939) which underlie east
ern Birkett Township. 

The mafic metavolcanics of cycle II, which occur mainly west of the Uchi 
Lake fault, are repeated several times by folding. The thickest section of these 
rocks lies immediately east of Lost Bay of Confederation Lake. The rocks in
clude pillowed, relatively thin flows, massive portions of thicker flows, and ex
tensive areas of hyaloclastic rocks, including various types of pillow breccia. 
The top of cycle II is the ironstone unit trending north on Lost Bay and the unit 
of Map Unit 3b in Lost Bay. 

The mafic metavolcanics of cycle III extend from the north end of Fly Lake 
in Earngey Township to the southern contact of the Okanse Lake batholith and 
consist dominantly of pillowed flows with occasional horizons of pillow breccia. 
These rocks have at various times been mapped as an intermediate flow unit 
because of their light green to white weathered surface which is due to a perva
sive alteration (Thurston et al. 1974). 

Weathered surfaces of the mafic metavolcanics vary in colour from white 
through apple green to dark green and black. The lighter colours are generally 
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Earngey-Costello Area 

TABLE 2 METAMORPHIC MINERAL ASSEMBLAGES IN MAFIC META
VOLCANICS OF THE EARNGEY-COSTELLO AREA. 

Amphibolite facies 

Plagioclase + hornblende ± chlorite ± carbonate. 
Hornblende + quartz + epidote + garnet ± carbonate. 
Hornblende + plagioclase + biotite + chlorite + epidote ± quartz ± carbonate. 
Plagioclase + hornblende + tremolite + biotite. 
Plagioclase. 

Greenschist facies 

Albite + tremolite + epidote + chlorite + biotite ± carbonate. 
Albite + tremolite + quartz + epidote ± biotite ± chlorite ± carbonate. 
Tremolite + albite + hornblende + epidote. 
Chlorite + albite + carbonate + epidote. 
Biotite + albite + quartz + carbonate ± chlorite ± epidote. 
Albite + chlorite + epidote + quartz + carbonate. 

associated with the mafic metavolcanics of cycles II and III. The colour of the 
fresh surface varies from black through various shades of green to a greyish 
white. In general, the darker shades are associated with higher grades of meta
morphism in the northern part of the map-area. Mesoscopic textures range 
from massive to well foliated, with the gneissic fabrics occurring mainly in in
clusions of mafic metavolcanics in the granitic batholiths. 

Primary mineralogy is rarely preserved. Occasional phenocrysts of pri
mary feldspar are preserved. Primary (?) pyroxene phenocrysts are preserved 
in mafic pyroclastic and hyaloclastic rocks and in the coarser portions of mafic 
flows as armoured relict grains completely surrounded by amphibole. In green-
schist facies rocks, the amphibole is tremolite (generally clear or yellow to pale 
shades of green) or actinolite (generally similar pleochroism but in deeper 
shades of green). Accessory minerals present in these rocks are sphene, opaque 
iron-titanium oxide, apatite, pyrite and leucoxene. It should be noted that 
quartz is more abundant in pyroclastic and hyaloclastic rocks as are biotite and 
carbonate. Table 2 lists the metamorphic mineral assemblages in the mafic me
tavolcanics. 

Lichen and moss cover prevent the mapping of individual flows and thick
nesses and lateral extent of flows are known with some degree of assurance 
only in a small area east of Lost Bay where individual flows range from 12 cm 
to 10 m in thickness and average about 3 m. The lateral extent of individual 
flows in this part of the area is at least 150 m. 

Most of the mafic metavolcanic rocks occur as flows, of which there are 
three major types: a) relatively fine grained, massive flows with 2 to 5 mm am
phibole phenocrysts; b) thicker flows with an average grain size of 1 to 2 mm; 
and c) thin, relatively fine grained (less than 1 mm to aphanitic) flows. The 
coarser flows were distinguished from gabbroic sills by: a) a grain size of less 
than 2 mm (coarser material was arbitrarily termed gabbroic); and b) the pres
ence of the coarse amphibole phenocrysts in a groundmass with a grain size of 
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less than 2 mm. The latter flow is distinguished from gabbroic rocks not only on 
this basis but also on its mode of occurrence as relatively thin (30 to 60 m thick) 
units principally in the vicinity of the east side of Leg Lake. In addition the 
flows commonly have a poorly developed foliation which is absent from the gab
broic sills. The mafic portion of cycle I has a maximum exposed thickness of 
1723 m. 

Flows in the mafic metavolcanics of cycle I are on the order of 15 to 30 m 
thick east of Leg Lake and have concordant contacts with the interbedded in
termediate tuff. Locally brecciation and inclusion of blocks of tuff in the mafic 
flows occur. 

The flows of cycle I in the area of South Wagner Lake are generally coarse 
grained and ophitic or diabasic in texture with occasional development of pil
lows and hyaloclastite zones. The pillows are large (1 m by 0.3 m) and poorly de
veloped, with selvages less than 1 cm thick. The inter-pillow material is com
monly pyrite ± chert. As the contact with the Okanse Lake batholith is 
approached alteration in this unit is quite extensive with saussuritization of 
the plagioclase and chloritization of hornblende visible in hand specimen. Mas
sive mafic flows with abundant amphibole phenocrysts are common over out
crop areas 35 m by 30 m in this unit, as are mafic pyroclastics ranging from la-
pilli tuff through tuff. The mafic metavolcanics of cycle I in the map-area are 
correlated with cycle I rocks east of the synclinal axis in Corless Township 
(Pryslak 1971a) on the basis of the association of the mafic unit on both sides of 
the fold axis with metasedimentary rocks stratigraphically above and below, 
and because the basalts east of Leg Lake in Earngey Township underlie the 
metasediments of the Slate Lake Series (Bateman 1939). 

The mafic metavolcanics of cycle II occur as massive to pillowed flows with 
some development of pillow breccia and hyaloclastite horizons, particularly in 
the northern part of the unit in northern Earngey Township and Agnew Town
ship. The flows are thought to be relatively thin because of the common pres
ence of pillows throughout the unit and because detailed mapping at a scale of 1 
inch to 100 feet (Baker 1975) showed, over a stratigraphic interval of 65 m, that 
individual flows are rarely in excess of 6 m thick and the average thickness is 
more on the order of 3 m. However, flow thicknesses of 30 m or more are com
mon elsewhere in the unit. Pillow breccias (Photo 1), classified after Carlisle 
(1963) as isolated pillow breccia and broken pillow breccia, are common as hori
zons varying in thickness from 3 m to 91 m. The lateral extent of the thinner 
unit is uncertain, but the 30 m thick unit has been traced for about 300 m south 
from the Grassett-Cameron shaft. The thick pillow breccia consists mainly of 
fragments of pillowed mafic metavolcanics. Many fragments have a selvage on 
part of their exterior and many, both with and without selvages, commonly 
have quartz- and calcite-filled amygdules. The fragments have an average 
length of 0.3 m and commonly comprise about 67 percent of the rock with the 
remainder consisting of a mafic to intermediate matrix. 

The fragments have a relict diabasic texture. The rims of the fragments are 
composed of 0.016 mm equant epidote grains in a much finer groundmass of ep-
idote and chlorite. Some of the fragments are rimmed with an indistinct mass 
of very fine grained pseudoisotropic banded leucoxene, a possible product of the 
alteration of palagonite (cf. Fumes 1972). 

The matrix consists of oval to rounded globules ranging from 0.25 to 2 cm, 
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Earngey-Costello Area 

OGS10 599 

Photo 1-Angular, straight-sided fragments of meta-glass forming the matrix of hyaloclastic debris in a 
pillow breccia. Sample from the mini-cycles east of Lost Bay of Confederation Lake. Relict 
glass shards are between the word inch on the scale card and the light area to the left. 

set in a fine grained groundmass. The globules are commonly zoned, with a 
very fine grained exterior passing gradationally to a slightly coarser interior. 
The fine grained groundmass consists of 0.06 by 0.02 mm tremolite grains (10 
percent of rock) in a matrix of epidote granules (0.002 by 0.002 mm) surround
ing relict calcic plagioclase (now albite) grains (0.12 by 0.02 mm) that comprise 
60 percent of the rock. Areas of chlorite up to 0.02 mm square form up to 20 per
cent of the rock. 

The zoned nature of the small lava globules in the matrix of the pillow brec
cia, the presence of selvages on some of the fragments which marks them as pil
low fragments, and the rectangular or shard-like and often delicately zoned na
ture of the matrix fragments all point to a hyaloclastic origin for these units 
(see Parsons 1969). 

The mafic metavolanics of cycle II are, nevertheless, predominantly pil
lowed flows. They usually weather dark green to black, even in areas of green-
schist facies metamorphism. Pillows are up to 50 by 45 cm with an average di
mension of 25 by 15 cm. Commonly they are bun- and balloon-shaped with 
selvages about 1 cm thick. Magnetite octahedra, varying in size from 0.5 to 1.5 
mm, are common in the unit as a trace constituent of an isogranular to diabasic 
matrix. Up to 2 cm thicknesses of chert are present as the inter-pillow material. 
The pillowed flows grade both laterally and vertically into broken pillow brec-
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cia. The hyaloclastic material, however, occurs mainly north of the powerline 
in Earngey Township. 

The maximum thickness of the cycle II mafic metavolcanics within the 
map-area is 1600 m. 

The mafic metavolcanics of cycle III extend over a strike length of 10.4 km 
from the north end of Fly Lake in Earngey Township to the south edge of the 
Okanse Lake batholith in Agnew Township. The unit varies in thickness from 
a minimum of 700 m in the south to a maximum of990 m in the thickest part of 
the section in the northern end of the map-area. The unit is underlain by inter
mediate to felsic pyroclastic rocks that form the upper portion of cycle II volcan-
ism which is capped by oxide-facies iron formation exposed in the southern part 
of Lost Bay of Confederation Lake. The iron formation is poorly exposed, but 
even so is not thought to continuously underlie the mafic metavolcanics of cycle 
III, as magnetic anomalies associated with it cannot be traced with certainty to 
the northern part of Lost Bay. The mafic metavolcanic unit is overlain by inter
mediate spherulitic flows and coarse intermediate pyroclastic rocks. 

The lower part of these mafic metavolcanic rocks is a sequence of pillowed 
flows. The flows are assumed to be relatively thin (i.e. 30 m or less) because al
most every outcrop has well-developed pillows and few, if any, massive interior 
portions of flows are present. In a few instances on the shore of Lost Bay, indi
vidual flows up to 60 m thick have been observed. Broken pillow breccia (after 
Carlisle 1963) occurs in an horizon with a maximum thickness of about 60 m to
ward the top of the unit west of Lost Bay. The lateral extent of this occurrence 
of pillow breccia is at least 150 m. Pillows lower in the sequence appear to have 
had a thick glassy skin which spalled off (Photo 2) to partially fill the inter-pil
low spaces with chloritic fragments (after glass shards). 

The unit contains a horizon about 100 m thick, possibly representing a sin
gle flow, which contains abundant varioles. This horizon crops out for 2.4 km 
along Bobjo Point on Lost Bay and additional occurrences of variole-rich mafic 
metavolcanics 4.4 km to the north on the northwest shore of Lost Bay can be 
correlated with it, giving an overall strike length of at least 6.8 km. The var
ioles average about 1 cm in diameter. They occur as separate ovoid bodies con
stituting about 10 percent of the rock and also gradually increase in number 
until they form up to 100 percent of the rock. These units, up to 2 m thick, are 
composed of coalesced varioles which lose their identity as individual ovoids 
and become more irregular in shape. 

Varioles, both as individuals and in coalesced masses (Photo 3), can be 
identified by a commonly developed, more intensely saussuritized outer rind 1 
to 2 mm thick that surrounds a core of alternating acicular growths of albite 
and quartz, often with a minute nucleus of a magnetite fragment. Varioles are 
interpreted to form from: a) devitrification of a glassy volcanic rock, or b) crys
tallization from a melt which may be super-cooled, actually a glass. Both of 
these processes require a high initial temperature, rapid cooling and the pres-
ence,of volatiles (Kesler and Weiblen 1968). 

The variolitic mafic flows of cycle III are thought, because of their size, lack 
of association with pillows and the contrasting chemical compositions of the 
varioles and their matrix (see Arialyses I I I - l l and 111-12, Table 10), to corre
spond to the Blake River type of Gelinas et al. (1976). The Blake River type is 
considered to have originated by the rapid cooling of a two-liquid magma in 
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which the varioles correspond, in the most extreme case, to a low potash rhyol-
ite and the matrix corresponds to an unusually high iron basalt. This type of di
chotomy is present in the Earngey-Costello occurrences, as shown by the ana
lyzed matrix-variole pair cited above and by Analysis 111-21 in Table 10, an 
iron-rich silica-deficient rock. Gelinas et al. (1976) believed that the splitting 
into two liquids was a pre-extrusion phenomenon, based upon distribution of 
the varioles in the centre of lava tubes and flows by flow differentiation. Such 
distribution is also the case in this map-area. Barclay (personal communica
tion, 1976) noted, in the course of a detailed examination of the Earngey-Cos
tello variolitic flows, the presence of skeletal mafic grains (chlorite after 
quench pyroxene) that penetrate both the matrix and the variole. These skele
tal grains must have grown after flow differentiation had placed the varioles in 
their present position, indicating that equilibrium between matrix and variole 
was attained. This satisfies one of Bowen's (1928) criteria of immiscibility: 
crystals formed in one liquid (glass) should be in equilibrium with the other li
quid. 

Much of the mafic metavolcanics of cycle III has an apple green to white 
weathered surface and a light grey to white fresh surface. These rocks can be 
distinguished from felsic flows in the field by their greater density, lack of a 
conchoidal fracture, massive appearance, and lack of quartz grains. In addi
tion, examination with a hand lens usually discloses greater than 25 percent 
epidote scattered throughout the rock. The interiors of the pillows are slightly 
darker. These rocks have assemblages of albite, sometimes with well preserved 
Carlsbad twins (40 percent); zoisite and clinozoisite, both after plagioclase (as 
small as 0.1 mm grains in plagioclase grains) and as separate grains (1 to 2 
mm) (total 40 percent); chlorite and tremolite, as acicular grains and aggre
gates, comprising from trace amounts to 20 percent; trace amounts of iron-tita
nium oxides; up to 10 percent quartz, and up to 10 percent carbonate. While the 
epidote-rich assemblage in mafic flows is often pervasive, it can often be devel
oped only around the inter-pillow space or in the outer 4 to 5 cm of pillows. 

Pockets and veins of epidote + quartz + magnetite ± pyroxene alteration 
in single basaltic flows beneath an impermeable cherty exhalative cap with the 
alteration increasing in intensity as the chert is approached were reported by 
Ayres in the Setting Net Lake area (Ayres, personal communication, 1974). 
The latter type of alteration seems to have a clear relationship to the cherty bed 
above the flow and was thought by Ayres to be due perhaps to fumarolic 
processes active within single flows. In the Earngey-Costello area, although 
the mineral assemblage in the altered rocks is similar, the alteration is more 
pervasive. The process must have occurred before the emplacement of the Ok-
anse Lake batholith since the alteration assemblages are upgraded to horn
blende hornfels facies assemblages immediately south of the batholith. It is 
tentatively concluded that the alteration is evidence of large scale hydrother-
mal activity, either very early fumarolic or pre-metamorphic in nature. 

Intermediate Metavolcanics 

The intermediate metavolcanic rocks in the map-area include andesitic, 
dacitic and rhyodacitic flows and pyroclastic and hyaloclastic rocks, domi 
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Earngey-Costello Area 

TABLE 3 I METAMORPHIC MINERAL ASSEMBLAGES IN INTERMEDIATE META-
I VOLCANICS OF THE EARNGEY-COSTELLO AREA 

Amphibolite facies 

Plagioclase + hornblende + quartz ± biotite ± epidote ± chlorite ± tremolite. 
Hornblende + biotite + quartz + plagioclase + cummingtonite. 
Plagioclase + hornblende + epidote + chlorite + carbonate + quartz ± biotite. 
Plagioclase + hornblende + chlorite ± epidote ± quartz ± biotite. 
Plagioclase + hornblende + quartz + chlorite + biotite ± epidote ± carbonate. 
Plagioclase + hornblende + quartz + chlorite + epidote + biotite. 

Greenschist facies 

Albite + tremolite + biotite + chlorite + quartz ± muscovite. 
Albite + chlorite + carbonate ± biotite + quartz + epidote. 
Albite + tremolite + epidote + biotite ± chlorite ± carbonate. 
Albite + quartz + epidote + chlorite + biotite + muscovite + K-feldspar. 
Albite + quartz + biotite + epidote ± carbonate. 
Albite + tremolite + epidote ± carbonate + quartz. 
Albite + chlorite + sericite + quartz. 
Biotite + quartz + epidote + albite + carbonate + chlorite + tremolite. 
Biotite + quartz + albite + epidote + stilpnomelane. 

nantly of calc-alkaline affinity, which occur in all three cycles of volcanism. 
The intermediate pyroclastic rocks weather to shades of medium to light green, 
grey, and white. The colour of the fresh surface varies from white to shades of 
grey and green. In general, there is a poor correlation between the colour of the 
weathered surface and metamorphic grade, with a tendency for the varieties 
with white weathered surfaces to predominate in areas of lower metamorphic 
grade and shades of green to be more common in areas of higher metamorphic 
grade. Most rock types display a poorly developed metamorphic foliation. 

Mineral assemblages in the intermediate metavolcanics are listed in Table 
3. The assemblages consist of metamorphic plagioclase, quartz, biotite, and 
chlorite or amphibole. Primary volcanic mineralogy is not preserved. The am-
phibole in greenschist facies rocks is pale green to almost colourless tremolite 
and hornblende is present in amphibolite facies rocks. Chlorite varies in inter
ference colour from dark anomalous brown to the anomalous blue-green of var. 
penninite. The brown variety may have a preferential development in areas 
originally comprised of glass or pumiceous material. 

The intermediate rocks associated with cycle I volcanism east of the anticli
norium axis are fine to very fine grained tuffs and lithic lapilli tuffs (Photo 4). 
The intermediate metavolcanics of cycle I have a maximum thickness of 228 m 
and occur as thin (about 30 m) units at the end and south of Leg Lake, with mi
nor metasediments and tuffs to the north on the west shore of Leg Lake. Rem
nants of these units are found as 30 m by 150 m inclusions in the meta-igneous 
rocks of Unit 6 east of Leg Lake and suggest an original more extensive occur
rence. The finer grained rocks are very delicately banded with individual beds 
from 0.5 to 1 cm thick. Graded bedding is common but can be seen only on 
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weathered outcrops or in thin section. Individual beds have subhedral feldspar 
grains up to 1 mm long in an aphanitic, chloritic matrix. Graded bedding is no
ticeable in thin section by variation in hornblende content from 10 percent to 
about 30 percent with the mafic-rich zones often forming the (assumed) base of 
the beds. 

Intermediate tuffs occur at the contact between the Slate Lake metasedi
ments (Bateman 1939) and the metavolcanics east of Leg Lake. Variations in 
quartz and hornblende define bedding in these tuffs. About 10 percent of the 
rock consists of lithic fragments of rhyolitic composition. The fragments are 
composed of large (0.3 by 0.6 mm) grains of twinned feldspar in a matrix of fine 
quartz and 5 to 10 percent hornblende. The matrix surrounding these frag
ments is bedded; individual beds about 0.5 cm thick of a more quartz-rich com
position define the bedding. These quartz-rich beds consist of small polygonal 
grains about 0.04 mm in diameter. Metamorphic foliation is at a small angle to 
bedding and is defined by the orientation of acicular hornblende and biotite. 

A major unit of intermediate subaqueous pyroclastic rocks and metasedi
ments extends the length of Uchi Lake west of the anticlinorium axis. The true 
thickness of this unit is difficult to estimate because of repetition by minor 
folds. This unit is characterized by rapid variations. Intermediate lithic lapilli-
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OGS10603 
Photo 5-Massive intermediate tuff breccia to lapilli tuff. The rare presence of bedding, angular nature of 

the clasts, tuffaceous matrix and lack of lithic fragments suggest these units, on the west shore 
of Uchi Lake, are debris flows. 

tuff occurs on the northernmost peninsula on the east side of Uchi Lake. This 
rock type contains rhyolitic clasts (2 to 3 cm by 1 cm) that comprise about 10 
percent of the rock. The remainder is a fine grained mass of oligoclase, quartz, 
hornblende, minor biotite, opaque iron oxides and epidote. The hornblende 
commonly occurs as poikiloblastic grains up to 1 mm long, with inclusions of 
quartz and feldspar, in a quartzo-feldspathic groundmass of clastic appearance. 

The lithic lapilli-tuff is succeeded by andesitic lapilli-tuff containing rhyol
itic fragments (Photo 5). This unit differs from other intermediate tuffs in this 
area in that primary textures are coarser and better preserved. The fragments 
are about 10 by 15 mm; the most prominent are rhyolitic to rhyodacitic and 
contain corroded, poikilitic, zoned amphibole phenocrysts (after pyroxene). The 
amphibole phenocrysts are rimmed with biotite and the outer fringe can con
tain up to 5 percent finely disseminated grains of iron-titanium oxides. Rem
nant primary pyroxene occurs as small central areas of a fragment. The 
groundmass consists of about 90 percent fine (<0.05 mm), saussuritized, gran
ulated plagioclase grains. The rhyolitic clasts comprise about 20 percent of the 
rock. The remainder of the rock consists of lapilli-sized clasts of rhyodacitic to 
andesitic composition, with mineral assemblages similar to those present in 
the first-described clast type, save for the absence of primary pyroxene and a 
greater abundance of biotite over amphibole. In general the andesitic clasts are 
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coarser in relict grain size with 1 mm by 1.5 mm aggregates of biotite and saus-
suritized, relict plagioclase grains up to 3 mm long by 1 mm wide in a ground-
mass of saussuritized plagioclase, biotite, hornblende, minor carbonate and 
iron-titanium oxides. The matrix, consisting of biotite (60 to 70 percent), horn
blende and saussuritized plagioclase, constitutes less than 10 percent of the 
rock. Some of the andesitic clasts may be pumiceous in origin, based on the 
wispy terminations of clasts, the lack of bedding (suggestive of tuffaceous ori
gin), and the existence of two generations of plagioclase ((a) primary, well twin
ned phenocrysts and (b) finer extensively saussuritized granules). The latter 
may be filling pumiceous vesicles (Fiske 1969). 

Rock types present in cycle I intermediate metavolcanics west of Leg Lake 
range from tuff to vent breccia. At least 20 percent of the section comprises 
flows and local synvolcanic intermediate dikes. 

The most abundant rock type in the cycle II intermediate metavolcanics is 
intermediate lapilli tuff. This rock type consists of angular to slightly rounded 
lapilli in an andesitic tuff matrix. Over 50 percent of the lapilli are scoriaceous 
lithic fragments, 20 to 30 percent are lithic fragments and up to 10 percent are 
accidental fragments, including mafic metavolcanics, iron formation, well-bed
ded felsic to intermediate tuff and vein quartz clasts. The fragments range in 
composition from rhyodacite to andesite, with a slight predominance of the 
more siliceous types. The lapilli tuff grades into lapillistone and tuff, but la-
pilli-size fragments are present in almost all outcrops of tuff. Graded bedding is 
common in good exposures of tuff, in particular along the powerline in Earngey 
Township. Bedding is usually not observed in the coarser rock types except in a 
few instances, in the bay west of Wabunk Bay of Uchi Lake, in shoreline expo
sures where bedding on the scale of 2 m thick is present. As there is a tendency 
on the part of most observers to notice felsic lapilli-size clasts and assume that 
the more mafic material is matrix, the exposures in this part of the area must 
be observed with great care because angular andesitic scoriaceous fragments 
are locally quite abundant (i.e., along the Uchi Mine road 0.8 km west of Uchi 
Lake). While a greater abundance of lapilli-size fragments would only serve to 
re-classify a particular outcrop from lapilli tuff to lapillistone, the greater 
abundance of dark intermediate clasts, in particular scoriaceous clasts, has 
profound genetic importance. 

Scoriaceous and pumiceous fragments are common near Uchi Lake, where 
they constitute 30 to 50 percent of the clast population. However, within the cy
cle II intermediate metavolcanics, grapefruit- to pea-sized rhyolitic to rhyoda-
citic fragments are more abundant both south and north of the Uchi Mine road 
and are predominant along strike to the north and south at distances greater 
than 1.5 km away from the mine road. Intermediate to felsic dikes, generally 
between 10 cm and 1 m wide, are common within this unit, again in the 3 km 
long area centred on the mine road, with one or two dikes present in almost 
every substantial outcrop. To the north, in the vicinity of the powerline and 
along strike into Agnew Township, intermediate flows of andesitic composition 
are commonly interbedded with the pyroclastic rocks, comprising a maximum 
of 30 percent of the section. 

The intermediate flows weather white to light green and are commonly pil
lowed with pillows 50 to 60 cm by 20 cm. Amygdules are quite common, al
though they are often small, on the order of 5 to 10 mm. Hyaloclastic intermedi-
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OGS 10604 
Photo 6-Explosion breccia on the east shore of Uchi Lake, north of Uchi Lake Lodge. Angular fragments 

of intermediate and felsic flows and pyroclastic rocks sit in a fine grained, unsorted intermediate 
matrix. The variety of fragment types, their shape, lack of chilled rim and irregular distribution 
suggest that the breccia fills a small conduit through which gas, and later magma, was violently 
expelled during volcanism. 

ate flows occur as thin (less than 30 m) units east of Lost Bay of Confederation 
Lake and east of the Hill-Sloan-Tivy quartz horizon. 

A volcanic vent breccia is exposed in an outcrop area (76 m by 10 m) on the 
east shore of Uchi Lake, almost due east of the Uchi Mine road and 60 m north 
of the Uchi Lake Lodge. It consists of angular to subangular fragments of felsic 
and intermediate metavolcanics in a matrix of massive intermediate lava 
(Photo 6). The breccia occurrences were studied by R. Falls while on the field 
party and are described in his B.Sc. thesis from which the following description 
is abstracted (Falls 1974). The breccia is intrusive into the cycle I rocks. Felsic 
tuff and lapilli tuff fragments are the most abundant fragment types, constitut
ing 50 to 60 percent of the breccia. These fragments are quite variable in grain 
size, occurrence of bedding, and content of iron-titanium oxides. Intermediate 
amygdaloidal flow fragments constitute 10 percent of the breccia and massive 
intermediate flow fragments, slightly less than 10 percent. Accessory fragment 
types make up 5 percent of the rock. 

The matrix, which comprises 15 percent of the rock, is a dark green weath
ering intermediate rock with an amygdaloidal texture. The texture is defined 
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by elongated elliptical areas with a higher proportion of amphibole, chlorite, 
and biotite. 

A similar breccia crops out about 0.8 km northeast of the southern end of 
the peninsula jutting out from the north shore of Uchi Lake. The breccia out
crop here measures 20 m by 15 m. 

The breccia occurrences are petrographically similar to the intermediate 
metavolcanic rocks of cycle II; chemically, the breccia matrix and the frag
ments are both of intermediate composition (Si02 content of the matrix is ap
proximately 54 percent and the intermediate fragments range from 54 to 58 
percent). 

The following observations are important to the interpretation of the origin 
of the breccia: 

1) Many of the fragments, because of their high content (greater than 1 per
cent) of primary sulphide minerals, are thought to have been derived from cycle 
III rocks. 

2) The fragments are highly angular and do not have chilled margins. 
3) Both fragments and matrix have metavolcanic compositions. 
4) There is a small proportion of matrix relative to fragments. 
5) There is a lack of preferred orientation of fragment types, and a lack of 

sorting in fragment type and size. 
6) There is a variety of fragment types. 
7) Many fragments are in contact with one another. 
8) Structure interpreted as flow structure is present in the matrix. 
9) The matrix has an amygdaloidal texture. 
10) Amphibole phenocrysts occur in the matrix. 
Falls (1974) adopted the theory of Clark et al. (1967) and Geikie et al. (in 

Grimes 1935) to explain the unit as an explosion breccia in which the volcanic 
rocks above the magma chamber were shattered to produce an open fissure that 
was filled with xenolithic blocks from above and below. Brecciation was suc
ceeded by rapid intrusion of the intermediate amygdaloidal matrix, with the 
latter texture indicating that some vesiculation occurred during this pressure 
release. 

The intermediate metavolcanic rocks of cycle II comprise 9 to 29 percent of 
the total thickness of cycle II, which varies from 2766 m to 3040 m. 

Cycle II is capped by an unusual intermediate breccia composed of angular 
to sub-angular, lapilli- to bomb-sized fragments, with scarcely any ash-sized 
matrix in the lower part of the unit. Up to 20 to 30 percent ash-sized matrix 
does occur higher in the section. The unit extends from the south shore of Lost 
Bay to east of Fly Lake, a distance of 3670 m. It attains a maximum thickness 
of 670 m near the north boundary of Earngey Township. There is no sign of any 
bedding throughout the coarse portion of the unit. The fragments are rhyodaci
tic to dacitic, equigranular, lack chilled rims, and consist of tuff and lapilli tuff. 
The matrix consists of ash of rhyodacitic composition with occasional trace 
amounts of pea-sized rounded pyrrhotite and pyrite clasts. Most fragments are 
vesicular. The unit is underlain by, and interbedded with, intermediate to fel
sic reworked tuff with graded bedding and flame structures and is overlain by 
oxide facies iron formation (Photos 7 and 8). The evidence suggests that the 
unit is several submarine pyroclastic flows (cf. Parsons 1969; Fiske 1963). 

The genesis of the cycle I and II intermediate metavolcanic rocks is by no 
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OGS10 605 
Photo 7-lntermediate tuff breccia unit at the base of a subaqueous ash flow on the east shore of Lost 

Bay, Confederation Lake. A fine grained tuff is below the scale card. Poorly defined cross-bed
ding is parallel to the pencil, and large lithic fragments are above the pencil. 

means clear. The following points are of interest with respect to the origin of 
these rocks: 

1) There is a spatial association of these units with reworked tuffs that 
were probably deposited by turbidity currents (see Metasediments). 

2) There is a zone about 3 km long along strike, centred on the Uchi Mine 
road, in which scoriaceous and pumiceous fragments are more abundant than 
to the south or north. 

3) This zone also contains the coarsest pyroclastic rocks with finer equiva
lents to the north and south. 

4) Synvolcanic dikes are common in the central Uchi Mine road zone of this 
unit. 

5) Intermediate flows are found on the flanks of the central zone, which is 
also the thickest part of the unit. 

6) Very thick bedding is found occasionally in the coarse pyroclastic rocks. 
7) Bedding, commonly graded, is common in the finer tuffaceous rocks. 
Most of these points, in particular the presence of thick massive bedding, 

scoriaceous and pumiceous fragments, the zonation of rock types and the pres
ence of dikes, suggest that the most probable origin for this unit is a subaque
ous pyroclastic flow breccia (Parsons 1969; Fiske 1963). 
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OGS 10606 
Photo 8-Top of an intermediate subaqueous ash flow on the east shore of Lost Bay, Confederation 

Lake. White streaky beds below the knife are fine grained ash. Beds above the knife contain 
abundant millimeter-scale pumice fragments which are white on the photo. 

The major occurrence of intermediate metavolcanics in cycle III extends 
from the north end of Fly Lake in Earngey Township at least as far as the north 
boundary of Agnew Township, a distance of 12 km. It comprises about 30 per
cent of the stratigraphic thickness of cycle III, which varies from 1036 m to 
1525 m. The unit is quite variable, ranging from siliceous andesite to rhyoda-
cite. The basal part of the section consists of dominantly andesitic and dacitic 
flows which grade upward to dacitic and rhyodacitic pyroclastic rocks. 
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The intermediate flows in the upper part of cycle III occur principally in the 
area of Mukukee Lake in Agnew Township and along and west of the west 
shore of Lost Bay of Confederation Lake. They are generally massive or spheru-
litic in outcrop; no pillowed units were observed. Hand specimens are generally 
massive to poorly foliated. Spherulites are more readily observable on a wet 
fresh surface where they can be seen to vary in size from about 1 mm to 2 cm. 
The massive flows range from ophitic to intergranular in texture (Oppenheim 
1964). The mineral assemblages are listed in Table 3. Relict primary plagioc
lase is common as phenocrysts. Chlorite and/or amphibole occurs after intersti
tial pyroxene. The spherulitic flows contain varying proportions of spherulites, 
ranging from 5 percent of the rock to occurrences in which coalesced spheru
lites make up 95 percent of the rock. The spherulites are now composed of albi-
tic plagioclase which occurs either as long (2 to 3 mm), thin (<0.1 mm) needles 
of saussuritized plagioclase arranged radially around a small central grain of 
quartz or magnetite, or as larger subhedral to anhedral grains (0.5 mm on a 
side), aggregates of which make up elliptical spherulites. The latter type is 
thought to have originally been a spherulite because inclusions within the feld-
spathic areas have a vague radial symmetry. The matrix in the spherulitic 
flows is dark brown, and is composed of epidote, with minor albite and chlorite 
representing devitrified glass. The relict glass commonly has perlitic cracks 
and nearly opaque areas, perhaps representing sideromelane or finely divided 
biotite and/or stilpnomelane. The spherulites appear to be restricted to flows 
with a relict glassy matrix, suggesting that they are a cooling phenomenon 
(Lofgren 1971). The spherulites generally have a smooth elliptical outline, sug
gesting that they are a low temperature, vapor phase crystallization phenome
non which produces irregularly shaped spherulites during vapor phase crystal
lization in ignimbritic rocks. 

The spherulites in the intermediate flows are smaller than those at Bobjo 
Point and these flows do not have the same degree of contrast in chemistry be
tween the matrix and the spherulites. The spherulites appear to be the Kino-
jevis type of Gelinas et al. (1976). 

The intermediate pyroclastic rocks of cycle III vary from coarse pyroclastic 
breccia to fine grained tuff. The coarsest material, located just east of the South 
Bay Mine on the eastern shore of the first bay east of the narrows of Confedera
tion Lake in Mitchell Township, is a dacitic (64 percent Si02, Davenport 1972) 
breccia composed of 10 to 20 percent angular to subangular scoriaceous frag
ments up to 15 cm (average 7-10 cm), 60 percent angular bomb- and lapilli-
sized lithic fragments and 20 to 40 percent matrix. The matrix is lapilli tuff to 
tuff with fragments 3 to 10 mm in size. Both fragments and matrix are gener
ally the same composition, with a slight tendency for the matrix to be slightly 
more chloritic. The unit is unsorted and no bedding was detected over a shore
line section perpendicular to strike about 300 m long. In addition, no bedding 
could be seen in three stripped areas 7 by 5 m in the bush to the east of the 
shoreline exposures. The outcrops of Map Unit 2e on the Earngey-Mitchell 
Township boundary are similar. The unit has an estimated maximum thick
ness of 506 m and extends, thinning rapidly to the north and south, for a maxi
mum distance of 1 km to the north and 2 to 5 km to the south. 

The similarity of composition of fragments and matrix, lack of 
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bedding, lack of lateral extent, lack of interbedded fine grained tuffaceous 
rocks, lack of accidental fragments (no iron formation fragments or basaltic 
fragments) and close association with the domical body of quartz-feldspar por
phyry at the South Bay Mine all suggest that this breccia is a vent-related ava
lanche deposit (Parsons 1969). This breccia unit gives way to the north and 
south to intermediate flows and tuffs. Contacts with these surrounding rock 
types are not exposed. 

The best exposed section of the intermediate mixed flows and pyroclastic 
rocks in cycle III is in the vicinity of Mukukee Lake where a maximum thick
ness of 1400 m is exposed. Fully 80 percent of these rocks are estimated to be 
pyroclastic in origin. Most of the area underlain by this unit consists of brule 
and, therefore, dense new growth and spalled outcrop surfaces make descrip
tion of this unit difficult. 

The most abundant rock types are tuff and lapilli tuff. Typically the lapilli 
tuff consists of elliptical lapilli composed of feldspar or quartz crystals, or daci
tic to rhyolitic lithic fragments, commonly nearly 5 mm in their maximum di
mension, in a matrix of ash or devitrified glass. The devitrified glass consists of 
elliptical areas (0.8 to 1.5 mm) of albite + quartz + epidote. The shape of these 
areas resembles small spherulites but they lack the internal structures or sym
metry of spherulites. These "spherulites" form 90 percent of the rock and are 
set in a matrix consisting of chlorite, epidote, albite, and quartz; the matrix is 
generally more mafic than the "spherulites". There is a variation in the am
ount, composition, and size of the "spherulites", suggesting a rapid variation in 
the composition of the tuff, which was largely composed of glass shards and 
lithic and crystalline fragments. Tuffs and lapilli tuffs in which the proportion 
of primary glass was lower do occur and consist of well-bedded aggregates with 
clastic quartz, feldspar, and biotite or chlorite. The glass-laden tuffaceous rocks 
show a prominently banded weathered surface on which the glass-rich bands, 
about 1 cm thick, are aphanitic, black and show no internal structure. The 
clast-rich beds, which are about the same thickness, have a slightly rougher 
surface and grey-black colour. 

Along the western shore of Mukukee Lake and for about 300 m to the west, 
the intermediate pyroclastic rocks include a high proportion of tuff breccia in 
which the fragments are thoroughly epidotized. The matrix of this rock consists 
of an originally glass-rich crystal-tuff which forms 60 to 90 percent of the rock, 
and 10 to 40 percent rounded clasts which average 15 to 20 cm in their long di
mension. The clasts are heavily epidotized, possibly due to deuteric processes. 
In places the clast-matrix contact is sharp, but on occasion the epidote-rich 
clast material grades into the matrix. The matrix consists of relict glassy mate
rial containing the previously described spherulitic bodies and up to 10 percent 
broken quartz crystal clasts. The unit is interpreted as a subaqueous pyroclas
tic flow deposit because pumiceous fragments, broken crystal fragments and 
bedding are relatively common (Parsons 1969). 

Felsic Metavolcanics 

Felsic metavolcanics include rocks of rhyolitic and siliceous rhyodacitic 
compositions, predominantly of pyroclastic origin. They are developed to a mi
nor extent in cycle I, forming less than one percent of the section. Cycle II con-
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TABLE 4 METAMORPHIC MINERAL ASSEMBLAGES IN FELSIC META
VOLCANICS OF THE EARNGEY-COSTELLO AREA. 

Amphibolite facies 

Plagioclase + quartz + microcline + actinolite. 

Greenschist facies 

Albite + quartz + microcline + biotite + epidote + carbonate. 
Albite + quartz + microcline + muscovite + biotite + chlorite + epidote + 
carbonate. 
Albite + quartz + microcline + biotite + chlorite + epidote ± carbonate. 
Albite + quartz + microcline + biotite + tremolite + epidote ± chlorite. 
Albite + quartz + microcline + chlorite + muscovite + epidote. 
Albite + quartz + microcline + muscovite + biotite + epidote + carbonate. 
Albite + quartz + microcline + muscovite + chlorite + stilpnomelane + epidote 
+ carbonate. 
Albite + quartz + microcline + tremolite + chlorite + epidote. 

tains rhyolitic tuffs interbanded with mafic and intermediate flows; each tuffa-
ceous unit is 23 to 106 m thick. Cycle III has a variable amount of felsic meta
volcanics, ranging from 4 to 24 percent of the section, depending on the area ex
amined. An average would be less than 5 percent of the thickness of the section 
which varies from 1036 to 1524 m. The felsic metavolcanics of cycle III range 
from vent breccias to tuff, with most occurrences concentrated in the northwest 
corner of Earngey Township and the southwest corner of Agnew Township, ex
tending into the adjacent townships of Dent and Mitchell. 

The felsic metavolcanics generally weather white to grey with an occa
sional outcrop having a buff or light apple green weathered surface. The fresh 
surface commonly has a vitreous lustre and usually exhibits a conchoidal frac
ture. Mineral assemblages in these rocks are listed in Table 4. 

The felsic metavolcanics of cycle I consist of a less than 30 m thickness of 
rhyodacitic to rhyolitic tuff on the shore of Manitoosh Lake east of Leg Lake, 
where a small area (30 m by 90 m) of finely bedded felsic tuff is found as a xenol-
ith in the surrounding mafic intrusive rocks. The tuff is aphanitic to very fine 
grained with graded bedding visible in the outcrop. This occurrence, while sim
ilar to other felsic metavolcanics, is approximately on strike with a 30 m thick 
band sampled by Goodwin (1967, p.87, sample 63-24) which was termed by him 
a rhyodacite (65.1 percent, Si02). In the author's classification system this 
would be termed an intermediate tuff; the analysis of this rock is given in Table 
6 (Sample 1-25). 

A unit of felsic tuff with relatively thick, pronounced graded bedding occurs 
at the Uchi Lake Lodge on the east shore of Uchi Lake. The unit is a maximum 
of 90 m thick and extends 14 km along strike from the south end of Uchi Lake 
to midway through Agnew Township. Bedding in the outcrop is 1 to 3 cm thick 
and commonly displays cross stratification. In thin section, the rock is seen to 
consist of fine grained (1 mm) angular plagioclase with very little development 
of saussurite and good preservation of albite twin lamellae, in a very fine 
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grained (0.16 mm) matrix of quartz and feldspar with a granular texture and 
very fine scale (2 to 3 mm) bedding consisting of very slight variations in the 
colour index and number of plagioclase clasts. Scattered throughout the rock 
are 5 to 10 mm long quartz-rich rhyolitic lithic fragments, suggesting that the 
unit is a very slightly re-worked tuff deposited in a turbidite environment, es
pecially given its association with greywackes and arkoses that display graded 
bedding (Walker 1976). 

Mineral assemblages and microscopic textures within this unit are typical 
of the felsic metavolcanics described thus far. 

The felsic metavolcanics of cycle II comprise two major rock types: a) very 
fine grained (average grain size 0.1 to 0.3 mm) tuff displaying thin bedding, 
generally 1 cm to 2 cm thick, and often showing evidence of graded bedding and 
b) a unit of pyroclastic breccia, tuff breccia and lapillistone at the top of the cy
cle (Photos 7 and 8). 

The major occurrences of these tuffs are several thin units intercalated 
with the mafic flows and gabbro sills of cycle II between Uchi and Confedera
tion Lakes. These units extend from the south boundary of Earngey Township 
to the northern boundary of Honeywell Township north of the map-area. There 
is some interbanding with lapilli tuff, particularly in the area of the Uchi Mine, 
where, in addition, thicker bedding (up to 2 to 3 cm) is occasionally found. 
Graded bedding, with the beds containing feldspathic grains up to 1 mm at 
their base grading upwards into a vitreous-appearing aphanitic cherty tuff, is 
common. The rocks of the fine grained portion are typified by bedding on the 
scale of 5 to 10 mm, and the presence of occasional lithic lapilli (Photo 9). Tex-
turally the unit consists of angular quartz and feldspar grains (0.2 to 0.4 mm) 
with anastomosing aggregates of sericite pervading the rock. Plates of chlorite 
up to 1.5 mm long are common. The plagioclase is usually extensively saussuri-
tized albite with 2 mm by 0.5 mm lath-like areas of carbonate, perhaps after 
phenocrysts of plagioclase. 

The coarser grained parts of the unit are in the lapilli tuff size range and 
consist of a finely laminated melange of lithic fragments of rhyodacitic compo
sition, crystal fragments (mostly saussuritized twinned plagioclase) in a for
merly glassy mesostasis and now an aggregate of fine (0.08 to 0.10 mm) epidote 
granules, 0.8 to 1.0 mm subhedral epidote grains, set in plates of chlorite plus 
opaque iron oxides. Biotite and chlorite plates occur sporadically throughout 
the rocks as 2 mm by 4 mm (average) masses. The lateral extent, glass-rich na
ture and lack of pumice suggest the unit is an air fall tuff. 

The felsic metavolcanics of cycle III consist of a mixture of flows and brecci
as, both capping and intercalated with the intermediate unit of cycle III and 
closely associated with quartz-feldspar porphyry of Unit 7. Spherulitic massive 
and porphyritic felsic metavolcanics are found over a maximum thickness of 
1070 m. The unit has limited lateral extent, pinching out to the north about 3 
km north of the junction of Mitchell, Dent, Agnew and Earngey Townships and 
extending south from this junction for a maximum of 1.43 km. Hence it has a 
total strike length of 4.43 km. The flows are commonly porphyritic with quartz 
and feldspar phenocrysts, which average 2 to 5 mm in their long dimension, in 
an aphanitic to fine grained matrix of 0.5 mm or smaller aggregates of quartz 
and feldspar with minor sericite, carbonate and opaque iron oxides. Spherulitic 
flows with ovoid (up to 1.5 cm long) feldspar spherulites, commonly with an al-
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OGS10 607 
Photo 9-Finely laminated felsic air fall tuff in the upper portion of a mini-cycle east of Lost Bay on Con

federation Lake. The hammer handle is approximately 3 cm across. Dark streaks in individual 
laminae are recrystallized chert forming the tops of the beds. The dark material at the top of the 
photo is the base of a later mafic flow. 

most submicroscopic core of iron-titanium oxides in a matrix of rhyolitic com
position, are common in the unit. Pyroclastic breccias consist of subangular to 
angular fragments of rhyolite in a rhyolitic matrix varying in amounts from 
negligible, on the water tower hill at the South Bay Mine in Dent Township, to 
about 20 percent angular rhyolitic ash about 300 m northwest of the west end 
of the bay on the west shore of Lost Bay of Confederation Lake. The breccias 
form units from 3 to 46 m thick of very limited lateral extent (a few tens of me
tres at most) and are interstratified with flows and spherulitic tuffaceous rocks. 
This evidence suggests that the breccias are avalanche breccias (Parsons 1969) 
probably produced by the crumbling of a small subaerial dome. A phreatic 
dome origin for these breccias is rejected since it should give rise to a large size 
range of ejected material, a variety of rock types in the breccia, and relatively 
small sizes of clastic material in the range of ash to lapilli-size fragments (Par
sons 1969). None of these attributes characterize these breccias. 
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Petrochemistry 

Several workers have been active in chemically analyzing, for purposes of 
classification and mineral exploration, the metavolcanics of the Birch-Uchi 
metavolcanic-metasedimentary belt. The earliest of these was Goodwin (1967), 
who was followed by Lalor (1970), Davenport (1972), Birnie (1972), Pryslak 
(1970a,b, 1971a,b, 1972a,b), Baker (1975), Johns (1977), and the author. The 
work reported here is a compilation of some 235 partial and whole rock analy
ses by these workers. All these workers have distinctive sample numbers 
which are listed as the Laboratory Numbers in Appendix I. 

The samples have been renumbered in the accompanying tables of chemi
cal analyses for ease of plotting for graphical comparison of chemical ratios. For 
renumbering, the samples have been arranged in stratigraphic order and then 
numbered sequentially within each cycle. The samples were then separated 
into tables of a) mafic metavolcanics and b) felsic and intermediate metavol
canics for each cycle. The chemical analyses are examined and compared in 
terms of the three volcanic cycles (see Figure 2 for location of the various cycles 
within the map-area). 

The volcanic rocks have been classified by the method of Irvine and Bara-
gar (1971). All rocks are subalkaline in composition and rocks of both calc-alka-
line and tholeiitic chemical affinities are present. 

In order to effectively show both classification and differentiation trends, 
the rocks are plotted on an AFTM diagram (Jensen 1976) using cation percent
ages of 1) A1203,2) FeO + Fe 20 3 + Ti0 2, and 3) MgO as parameters. This pres
entation was chosen because it distinguishes felsic metavolcanics of tholeiitic 
affinity from those of calc-alkaline affinity and permits a comparison with the 
chemical stratigraphy documented in the Abitibi belt by Pyke (1975b) and Jen
sen (1976). The diagram distinguishes rhyolite, dacite, andesite, and high iron 
and high magnesium basalts in the tholeiitic field and rhyolite, dacite, ande
site, and basalt in the calc-alkaline field, with the divisions corresponding in a 
general way to those made using more common systems. The tholeiitic basalts 
are divided into two groups based on the ratio FeO total/MgO. If this ratio is 
greater than 2.0, i.e., FeO total is greater than twice the MgO content in terms 
of cation percent, Jensen (1976) classifies the rocks as a high iron basalt. It 
should be noted that, while the diagram permits plotting of komatiitic extru-
sives and intrusives, any ultramafic composition will plot toward the MgO 
apex. 

Cycle I, at the base of the sequence, consists of predominantly high magne-
sian basalts (Figure 5a, Table 5) succeeded upwards by calc-alkaline interme
diate pyroclastics (Figure 5a, Table 6) which are predominantly water-laid and 
somewhat re-worked. This is borne out by the common occurrence of normative 
corundum, an indication of alkali leaching, in samples 1-33, 1-7, 1-4, 1-3, 1-18 
and 1-24 (Figure 5a) of cycle I intermediate metavolcanics. The points in the ko-
matiite field are analyses of the Leg Lake sills in which cumulate textures are 
commonly observed. The basalts of cycle I, defined primarily on the basis of sil
ica content (45 percent <Si0 2 < 52 percent), overlap into the field of calc-alka
line volcanics. When the presumably calc-alkaline basalts of cycle I are exam
ined in detail it can be seen that they are tholeiitic in a plot of normative 
plagioclase composition vs A1203 (after Irvine and Baragar 1971) and are 
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TABLE 6 CHEMICAL ANALYSES OF INTERMEDIATE AND FELSIC METAVOLCANIC ROCKS OF CYCLE I IN THE 
EARNGEY-COSTELLO AREA. 

Sample 
N o . 2 1-2 1-3 1-4 
Major Elements (we igh t percent ) 

1-5 1-7 1-9 1-10 1-12 1-14 1-18 1-20 1-23 1-25 1-31 

M i n o r Elements (parts per mi l l i on ) 
A g _ _ _ _ _ 
Ba _ _ _ _ _ 
Be _ _ _ _ _ 
C o _ _ _ _ _ 

Cr 100 - - - -
Cu _ _ _ _ _ 
Ga _ _ _ _ _ 
L i _ _ _ _ _ 
M o _ _ _ _ _ 
N i _ _ _ _ _ 
Pb _ _ _ _ _ 
Sc _ _ _ _ _ 

Sn < 1 - - - -
Sr _ _ _ _ _ 
V 95 - - - -

Y _ _ _ _ _ 

Zn _ _ _ _ _ 

Zr _ _ _ _ _ 

N O T E S : 
1. A l l analyses done by the Geoscience Laboratories, Ontario 
2. Sample locations, descriptions and laboratory numbers are 
3. — = not determined. 

40 

20 

45 
7 

130 

6 

80 

< 1 
80 

< 1 
6 

150 
< 5 
20 

< 3 
< 1 

110 
20 
10 

< 3 
40 
90 

< 1 0 
30 
30 

Geologica l Survey, T o r o n t o , 
given in A p p e n d i x 1. 

1-32 1-33 

S i O z 
69.30 60.90 69, .70 58.30 67.40 70.00 59.20 61.70 68.80 61.40 59.20 53. 40 65.10 50.10 50.70 75.60 

A 1 2 0 3 12.30 19.40 15. 70 13.30 14.70 14.60 14.70 14.30 15.10 17.60 14.70 15. 20 15.00 16.10 15.30 12.10 
F e 2 0 3 4.66 4.86 0. 26 - 3 0.21 2.20 6.60 9.34 0.78 1.03 0.08 3. 10 1.79 1.44 1.57 2.40 
F e O — — 2. 34 5.77 1.87 — — — 1.80 3.90 2.43 5. 17 2.16 5.48 6.54 — 
M g O 2.93 2.24 1. 59 5.40 1.48 1.71 5.50 2.91 1.29 3.09 5.68 5. 80 5.10 6.20 4.59 0.80 
CaO 4.78 1.91 1. .50 4.28 1.80 1.71 5.21 2.93 3.42 5.13 7.70 6. 73 2.58 6.08 6.15 0.60 
N a 2 0 4.31 5.23 5. 32 3.04 5.45 7.44 4.26 3.10 5.77 4.13 7.34 3. 06 4.16 2.92 3.19 3.94 
K 2 0 0.48 1.80 1. .06 0.97 1.38 0.53 0.39 1.13 1.65 0.20 0.14 2. 15 0.73 1.88 0.97 1.86 
T i 0 2 

0.63 0.51 0. 44 0.60 0.42 0.59 0.88 1.16 0.37 0.59 0.46 0. 64 0.48 0.84 0.92 0.22 

P2O5 
g 

— 0.12 0. 08 0.14 0.46 — — — — — — — — 0.28 — 

M n O - 0.06 0. 07 0.12 0.46 - - — 0.07 0.06 0.07 0. 14 0.02 0.15 0.13 _ 
C O 2 - 2. .38 6.59 3.11 — - — - — 0.10 3. 97 - - -
H 2 0 + - - - - - - - - 0.32 - - - -

H 2 0 - - 3.27 — - — — 2.19 3.03 2.40 - 2.83 7.4: 7.88 -

Tota l 99.39 100.30 100. 44 98. r, 1 98.74 98.78 96.74 96.57 101.24 100.16 100.62 99. 36 99.95 98.60 98.22 97.52 
S.G. - - 2. 66 - - - - - 2.69 2.76 2.72 2. 89 2.65 2.76 2.74 -

10 

10 
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M T A B L E 7 | C H E M I C A L A N A L Y S E S O F M A F I C M E T A V O L C A N I C R O C K S O F C Y C L E I I I N T H E E A R N G E Y - C O S T E L L O A R E A . 

S a m p l e 
N o . 2 II-3 II-4 II-7 11-11 11-12 11-13 11-14 II-15 11-27 11-28 

M a j o r Elements ( w e i g h t percent ) 

S i 0 2 47.80 43.20 43.40 48.00 48.50 47.60 46.30 42.40 46.00 49.80 

A l 2 ° 3 16.70 23.80 18.50 16.40 17.50 20.00 15.20 17.20 14.70 12.40 
F e 2 0 3 1.46 7.05 12.70 1.18 1.00 0.65 10.20 10.80 11.80 5.09 
F e O 7.75 - 3 - 7.06 7.00 5.55 - - - 7.39 
M g O 8.20 6.25 9.54 7.10 6.60 7.10 13.50 8.93 10.00 6.25 
C a O 10.93 15.10 9.90 10.91 11.95 10.60 9.66 10.40 10.60 9.95 
N a 2 0 1.48 1.56 1.50 1.72 1.50 1.58 1.28 1.67 1.46 2.12 
K 2 0 0.02 0.13 0.14 0.63 0.51 0.82 0.36 0.30 0.22 0.02 
T i 0 2 0.74 0.38 0.79 0.44 0.46 0.41 0.45 0.54 1.02 1.28 

P 2 O 5 
s 

— 0.01 0.01 — 0.16 

M n O 0.15 0.12 0.18 0.14 0.16 0.12 0.17 0.16 _ 0.20 
C O 2 4.20 - - 4.90 3.35 4.47 - - -

H 2 0 - — — — — — — — — 

H 2 0 - - 3.11 4.59 - - - 2.59 9.42 - 3.63 

T o t a l 99.34 100.71 101.25 98 .48 98.53 98.90 99 .71 101.82 95.80 98.29 

S . G . - - - - - - - - 3.00 

M i n o r Elements (parts per mi l l ion) 

A g _ _ _ _ _ _ _ _ _ 
Ba _ _ _ _ _ _ _ _ _ 

Be _ _ _ _ _ _ _ _ _ 

C o _ _ _ _ _ _ _ _ _ 

Cr - - - - - - - - 220 
C u _ _ _ _ _ _ _ _ _ 

G a _ _ _ _ _ _ _ _ _ 

Li _ _ _ _ _ _ _ _ _ 

M n _ _ _ _ _ _ _ _ _ 

M o _ _ _ _ _ _ _ _ _ 

N i _ _ _ _ _ _ _ _ _ 

P b _ _ _ _ _ _ _ _ _ 

Sc _ _ _ _ _ _ _ _ _ 

Sn - - - - - - - - 7 
Sr _ _ _ _ _ _ _ _ _ 

V - - - - - - - - 2 1 0 
y _ _ _ _ _ _ _ _ _ 
Z n _ _ _ _ _ _ _ _ _ 

Z r _ _ _ _ _ _ _ _ _ 

N O T E S : 

1. A l l analyses done by the Geosc i ence Laborator ies , O n t a r i o Geo log ica l S u r v e y , T o r o n t o . 

2. S a m p l e locations, descriptions and laboratory numbers are given in A p p e n d i x 1. 

3. — • not determined. 

11-29 11-37 11-38 11-39 11-40 11-41 11-45 11-47 II 52 11-53 II 54 

51.40 52.00 57.80 46.10 50.20 51.80 50.10 50.00 50.40 50.50 47.90 

12.40 13.70 12.30 12.40 12.30 12.00 14.40 13.90 12.90 12.80 3.28 

3.25 13.70 12.50 12.60 12.10 13.60 3.46 1.25 2.12 3.54 18.60 

8.86 - - - - - 8.04 10.23 8.31 10.30 -

4.09 6.03 4.89 10.40 6.59 7.48 5.80 5.45 6.00 5.90 5.23 

6.73 8.41 6.63 8.50 6.87 6.85 9.44 6.95 10.28 9.12 12.00 

2.98 2.99 2.32 1.78 3.78 2.97 3.07 2.70 2.50 2.01 0.05 

0.57 0.10 0.41 0.68 0.07 0.51 0.53 0.68 0.31 0.09 0.02 

1.24 1.39 1.62 1.57 1.49 1.56 1.67 1.40 1.19 1.07 0.11 

0.20 — — - — — 0.22 0.21 0.21 0.10 -

— - — 0.02 0.09 0.04 0.03 - - - 0.15 

0 .22 - — - - - 0.16 0.17 0.17 0.19 -

— - - - — - 1.35 7.74 6.90 4.52 -

— - - - - - 0.25 — - - -

6.11 - - - - - 0.31 - - -

98.05 98 .32 98.47 94.05 93.49 96.81 98.83 100.68 101.29 100.14 87.34 

2.87 - - - 3.01 2.70 2.89 2.92 

_ _ < 1 < 1 < 1 < 1 _ _ < 1 

- - 120 80 120 210 - — 70 

- - - < 1 < 1 < 1 < 1 - - - < 1 

— - — 50 40 40 35 — - 5 

— 6 8 350 20 20 60 - - - 15 

— — — 65 70 35 50 - - - 75 

— - — 20 20 20 20 - — - 3 

- - — 10 10 8 10 - - - 3 

— - - 1380 1600 1760 - - - - 2040 

— - - < 1 < 1 < 1 < 1 - - - < 1 

- — 180 25 25 35 - - - 10 

— - - 10 15 < 1 0 30 - - 35 

— - - 25 35 40 50 - - - < 5 

- 5 35 17 5 1 < 3 - - — 4 

— - - 200 200 200 40 — - 10 

— 220 300 150 200 300 300 — - - 10 

— - — 15 30 40 20 - - < 1 0 

— - — 130 140 130 100 - - - 140 

— - — 100 100 100 100 - - 30 



Figure 5-AFTM plot (Jensen 1976) of chemically analyzed mafic, intermediate and felsic metavolcanic 
rocks from the Earngey-Costello area. All values are plotted in cation percent; the division be
tween tholeiitic and calc-alkaline fields is after Irvine and Baragar (1971). 
a) Samples from Cycle I, b) Samples from Cycle II, c) Samples from Cycle III. 
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Sample 
No.2 11-24 11-25 11-26 11-30 11-31 11-32 11-33 11-34 
Major Elements (weight percent) 
S i 0 2 59 .90 65.80 61.60 71 .20 75.80 49 .50 69.30 75.90 
A 1 2 0 3 13.60 14.30 14.70 13.70 1 2 . 1 0 2 0 . 1 0 14.80 9.71 
F e 2 0 3 0.85 0.23 1.58 0.41 0.68 6.32 0.66 2.77 
FeO 2.51 2.68 2.03 2.67 1.59 1.57 2.59 -
MgO 4.62 3 . 7 9 4.07 2.33 0.60 1.00 1.70 2.30 
CaO 4.45 2.50 3 . 3 7 1.67 0.30 14 .20 2.25 0.69 
N a 2 0 2.72 5.05 2.29 5.80 3.64 1.85 4.14 4.24 
K 2 0 3.26 1.09 3.38 0.53 2.80 0 . 0 2 1.56 0.95 
T i 0 2 1.00 0.89 0 . 9 7 0.46 0.28 0.41 0 . 4 9 0 . 2 1 

P 2 O 5 0.08 0.08 0 . 1 2 0.16 — 0.04 -S 0 . 1 2 0 . 0 1 0 . 0 1 — - — 0.07 
MnO 0.05 0.03 0.06 0.05 0 . 0 2 0.23 0.04 — 

CO 2 0.33 0 . 7 4 1.13 — - 1.42 -H 2 0 + 0.41 0.31 0 . 3 7 — — — — 

H 2 0 - 6.00 2.28 3.60 1.70 0.25 2.80 -Total 99.90 99.78 99.28 1 0 0 . 6 8 98.06 98.00 98.99 96.84 
S.G. 2.71 2.67 2.69 2.67 2.65 3 . 1 0 2.65 -
Minor Elements (parts per million) 
Ag <1 < 1 <1 - - - - <1 
Ba 2 1 0 1 1 0 280 — — — — 460 
Be <1 <1 <1 — — — — 2 
Co 1 0 1 0 1 0 — — — — 6 
Cr 60 45 70 — — — — 15 
Cu 30 2 0 25 — — - - 15 
Ga 35 30 30 — — — — 30 
Li 3 

CO 6 — — — — 3 
Mn - - — — - - - 190-
Mo <1 < 1 < 1 - — — — 2 
Ni 45 35 30 — — — - 6 
Pb 2 0 15 15 — — - — 30 
Sc 1 0 7 1 0 — - — - <5 
Sn 11 4 3 — — — — 25 
Sr 150 150 1 0 0 — — — — 2 0 0 

V 80 55 85 — - — — 25 
Y < 1 0 < 1 0 < 1 0 — — - - 1 0 0 

Zn 75 65 70 — - — — 1 2 0 

Zr 150 1 0 0 150 - - - — 300 
Notes'. 
1. All analyses done by the Geoscience Laboratories, Ontario Geological Survey, Toronto. 
2. Sample locations, descriptions and laboratory numbers are given in Appendix 1. 

C O 3. — = not determined. 
C N 

11-35 11-36 11-42 11-43 11-44 11-46 11-48 
75.50 75.60 53.30 59.30 47.60 73.50 60.90 
11.00 11.50 12.40 14.30 14.50 11.50 15.00 
0.51 0.22 2.74 1.11 9.66 1.13 6.49 
0.89 0.97 9.83 6.41 - 2.31 
2.62 2.31 3.53 2.99 4.74 0.89 4.05 
2.18 1.48 5.98 4.99 10.60 1.29 4.47 
3.91 5.66 3.45 3.15 4.15 4.81 2.75 
0.84 0.56 0.51 1.68 - 0.44 1.59 
0.58 0.56 1.30 0.99 1.58 0.41 0.83 
0.07 0.06 0.22 0.25 — 0.09 
0.02 0.11 - — — — 

0.03 0.04 0.2; 0.21 — 0.06 -
0.44 0.12 6.13 6.14 — 3.30 — 

0.29 0.23 - - — - — 

0.96 0.90 - - - -
99.84 100.32 99.60 101.52 92.83 99.73 96.08 

2.71 2.67 2.87 2.84 - 2.66 -
<1 <1 _ _ _ _ _ 
180 100 — — — — — 

<1 <1 
0 

— - - - -
6 

3 5 CO
 c

 

— — 70 — 35 
3 5 9 — — — — -
25 
3 

30 
3 

— — " 
— — 

<1 <1 _ _ : : : 
20 CO

 

— — — — — 

15 20 — - - — -5 <5 — - - -
8 10 — - 6 — 1 0 0 

10 150 — — — — 

55 25 — - 120 — n o 
<10 25 - — - — -30 60 — — — — — 

100 300 — — — — — 



TABLE 9 CHEMICAL ANALYSES OF MAFIC METAVOLCANIC AND INTRUSIVE 
ROCKS OF CYCLE HI IN THE EARNGEY-COSTELLO AREA. 

Sample 
No.2 III-2 III-3 I1I-4 III-6 
Major Elements ( weight percent) 
S i 0 2 

48.90 46.40 46.10 46.40 
A 1 2 0 3 13.80 17.80 14.50 15.00 
F e 2 0 3 19.00 11.60 9.88 9.47 
FeO - 3 — - — 

MgO 4.79 7.37 10.50 10.60 
CaO 6.61 10.40 9.78 11.20 
N a 2 0 2.07 2.49 3.04 1.86 
K 2 0 0.38 0.50 0.97 0.05 
T i 0 2 1.77 0.82 0.74 0.82 

P2O5 0.16 0.01 - -en — 0.05 0.06 
MnO 0.24 0.18 — — 

CO 2 — — - — 
H 2 0 + - -
H 2 0 - 2.95 3.07 — 

Total 100.67 100.64 9n.n0 95.46 
S.G. - - - -
Minor Elements (parts per million) 

Ag - - < 1 < 1 
Ba — — 130 80 
Be — — < 1 < 1 
Co - — 60 60 
Cr - — 140 150 
Cu - — 110 100 
Ga - — 10 10 
Li — — 10 8 
Mn — — 1440 1870 
Mo — — < 1 < 1 
Ni — — 270 270 
Pb - — 20 15 
Sc — - 35 35 
Sn - - 5 12 
Sr — — 50 200 
V — - 200 200 
Y — — 10 10 
Zn — — 80 90 
Zr — — 30 30 

III-10 III-11 III-12 III-13 III-14 

69.90 71.70 63.70 69.20 69.30 
9.63 12.60 14.20 11.20 11.80 
1.29 1.56 1.88 3.24 2.63 
5.11 2.60 6.90 2.76 4.70 
0.82 0.66 1.13 0.34 0.56 
3.76 2.02 2.46 8.79 2.56 
2.29 4.96 4.80 0.35 4.04 
1.52 1.16 0.96 0.74 0.60 
0.49 0.63 0.89 0.38 0.54 
0.10 0.08 0.10 0.10 0.13 
0.21 0.03 0.02 0.03 0.08 
0.13 0.08 0.18 0.15 0.17 
1.42 0.37 1.74 0.36 1.04 
0.29 0.32 0.33 0.29 0.26 
3.10 0.35 0.20 1.10 0.55 

99.96 99.12 99.49 99.03 98.96 
2.75 2.73 2.78 2.91 2.77 

< 1 < 1 < 1 < 1 < 1 
290 320 160 180 100 
< 1 4 2 2 2 to < 5 10 5 7 
15 20 20 20 20 
20 15 10 9 20 
30 30 35 25 30 

9 6 8 8 6 

< 1 < 1 < 1 < 1 < 1 
6 7 10 8 9 

30 <10 20 10 15 
7 6 10 7 9 

10 10 20 25 35 
90 100 200 50 300 

7 25 40 9 10 
80 100 200 100 100 
90 65 170 140 160 

600 400 600 450 600 

111-15 III-16 III-20 Ill-21 I l l 23 

48.00 66.40 50.90 37.60 46 90 
15.60 9.25 15.60 17.70 17 20 

2.48 7.71 2.46 13.70 2 13 
8.93 9.66 6 48 
6.98 4.44 4.04 10.00 7 10 
9.80 5.44 6.15 7.03 12 60 
1.57 1.54 3.00 1.62 1 82 
0.23 0.17 0.51 1.52 0 23 
1.06 1.05 1.17 1.22 0 51 
0.07 — — — -

0.02 - — — 

0.17 — 0.28 — 0 16 
5.41 5.45 

_ 
3 83 

100.30 96.02 99.22 90.89 98 96 

2.98 - - -

< 1 - - -
100 - - -

2 - - -
10 - - -
10 - 110 -
15 - - -
20 - - -
10 - - -

890 - - -
< 1 - - -

6 - - -
15 - - -
20 - - -
11 - < 1 -

600 - - -
50 - 140 -

150 - - -
120 - - -
600 - - -

Table 9 continued 

http://9n.n0


Sample 
No.2 111-24 III-25 111-26 
Major Elements (weight percent) 
S i 0 2 43. 60 46.00 46), 70 
A 1 2 0 3 17. 00 16.80 17.10 
F e 2 0 3 11, ,60 13.70 2.54 
FeO — — 7.74 
MgO 7, ,96 6.52 6.15 
CaO 14. 10 12.20 10.73 
N a 2 0 1. 25 2.16 2.17 
K 2 0 0. 43 0.29 0.13 
T i 0 2 0. ,55 0.97 0.76 
P2O5 
g 

0. 01 0.03 

MnO 0. 19 0.20 0.19 
CO 2 - 4.46 
H 2 0 + — 
H 2 0 - CO

 

87 ] .99 -
Total 100. 56 100.86 98.67 
S.G. - - -
Minor Elements (parts per million) 

Ag - - -
Ba — — — 
Be — — — 

Co — — — 

Cr — — — 
Cu — — — 

Ga — — — 

Li — — — 

Mn — — — 

Mo — — — 
Ni — - -
Pb — - — 
Sc — — — 
Sn — — — 
Sr — — -
V 
v 

— — — 

I 

Zn 
Zr 

111 - 2 7 III 28 111-42 111-44 

47.00 48.40 47.20 48.30 
15.00 14.90 16.20 16.30 

2.04 2.50 2.61 3.08 
8.96 9.44 8.22 7.94 
7.03 4.47 6.17 5.30 

11.60 8.95 10.50 10.30 
1.78 3.07 1.92 1.95 
0.02 0.02 0.02 0.02 
0.81 1.31 0.72 0.83 

0.18 0.19 0.20 0.18 
4.12 5.52 6.03 5.52 

98.54 98.77 99.79 99.72 
2.88 2.65 2.86 

-
-

-

111-48 III •52 Ill- 53 Ill •54 

54.10 46. ,70 45. ,00 46. 80 
16.40 16, ,30 18. ,70 14, .60 

4.25 1. ,84 1. 97 3, ,04 
— 8, .00 8. 73 10. ,40 

6.38 6. 06 6. 52 6. 46 
13.00 11. ,20 10. 80 11. 10 

1.62 2. 74 1. 95 2. 17 
0.34 0. 02 0. 02 0. 24 
0.76 0. 63 0. 77 1. ,02 

— — — 0, ,09 
0.04 — 0. 02 

— 0. 1 7 0. 18 0. 25 

: 5. 54 4. 55 _ 

96.89 99. 20 99. 19 96. 19 

— 2. 98 2. 97 — 

< 1 — _ _ 
80 — — — 

< 1 — — — 

30 — — — 

240 — — — 
120 — — — 

20 
O 

— — — 

O 

690 — — — 

< 1 — — 

110 — - — 
30 — — — 

35 
n 

— — — 

1 

200 — — — 

200 — — — 

15 — — -
45 — — — 
50 — — 

I l l •55 III •58 111-59 

47, .00 52, .30 50.60 
15, ,40 11. 90 13.80 

1. ,86 5. 32 2.40 
9 .80 10, ,05 9.15 
5. 96 

CO ,29 5.15 
11. 00 7. 06 7.10 

1. 53 2. 17 4.08 
0. ,08 0. 12 0.02 
1. ,18 1. 89 1.28 

0. 20 0. 25 0.28 
4. 22 4. 13 4.81 

98. 23 98. 48 98.67 
3. 04 2. 90 2.77 

Table 9 continued 



co 
00 

Sample 
N o . 2 111-62 111-63 111-65 
Major Elements (weight percent) 

111-67 111-71 111-74 111-79 111-80 111-81 111-82 111-85 111-86 111-87 

S i 0 2 49 90 49 20 51 20 49 50 65 70 50 14 67 10 60 40 49 90 44 80 46 80 49 00 45 20 
A 1 2 0 3 13 50 12 60 12 50 15 45 11 60 16 21 11 70 12 74 18 96 19 50 16 20 18 60 17 10 
F e 2 0 3 2 83 2 62 2 52 2 62 3 29 1 64 2 38 3 52 1 82 0 45 2 07 1 74 0 51 
FeO 8 80 10 16 10 55 8 20 4 67 9 64 8 48 7 36 7 04 15 15 8 75 11 30 9 52 
MgO 5 15 7 21 4 28 7 44 1 13 5 63 0 95 6 02 5 94 4 70 5 96 2 94 6 90 
CaO 8 00 7 92 7 22 8 50 6 48 9 10 2 20 2 63 10 20 2 68 10 20 6 71 6 26 
N a 2 0 3 27 3 29 1 83 2 68 1 28 3 07 1 58 3 00 2 20 0 59 0 75 2 64 2 74 
K 2 0 0 13 0 41 0 25 0 69 0 76 0 76 1 38 0 42 0 11 2 05 0 12 0 02 0 23 
T i 0 2 1 01 1 60 1 48 1 01 0 64 0 99 0 65 1 04 0 51 0 77 0 56 0 79 0 70 
P2O5 — 0 36 — 0 16 — 0 22 — 0 22 0 14 — 0 05 — — 

S - 0 03 — 0 02 — 0 22 — 0 01 0 02 — 0 01 - -
MnO 0 18 0 23 0 22 0 16 0 16 0 21 0 17 0 16 0 20 0 32 0 19 0 24 0 29 

6.28 6.72 2.77 

95.63 96.43 97.83 

CO 2 

H2Cm 
H20-
Total 
S.G. 
NOTES: 
1. All analyses done by the Geoscience Laboratories, Ontario 
2. Sample locations, descriptions and laboratory numbers are 
3. — = not determined. 

99.05 
2.94 

98.77 

2.86 

98.48 
2.90 

4.02 

100.61 
2.73 

97.52 

- 8.81 

97.04 99.82 
- 2.96 

91.66 

5.63 

99.61 
2.89 

Department of Mines, Toronto, 
given in Appendix 1. 

9.78 

99.23 
2.72 

m 
pj 

3 CO CD *< 6 O <fl _L o 
> 



TABLE 10 I CHEMICAL ANALYSES OF INTERMEDIATE AND FELSIC METAVOLCANIC AND INTRUSIVE ROCKS 
_ I OF CYCLE III IN THE EARNGEY-COSTELLO AREA. 
No.2 III-1 III-.") 111 7 III-8 Ill 9 111-17 III 18 Ill •19 III- 22 II I-29 111-30 Il l 3 1 111-32 111-33 III 34 111-35 
Major Elements (weight percent) 
SiC-2 67.40 63.40 68.10 66.60 68.30 68.30 66. 20 56. 00 67. 40 70.50 70.50 68.70 74.40 67.80 69. 80 72.20 
A l 2 0 3 12.50 12.20 11.40 11.80 10.60 9.71 14. .10 12. ,60 13. 70 11.30 11.30 12.60 10.70 10.60 10. 10 10.40 
F e 2 0 3 8.29 9.21 1.99 2.00 6.54 9.02 8. .81 

CO ,58 

00 07 6.53 6.49 6.89 6.57 8.37 3. 61 2.18 
FeO - 3 - 5.16 6.63 — - — 6. 30 — — — - 4. 11 — 

MgO 1.20 1.26 0.74 1.01 4.20 3.57 0. 39 1. 63 0. 93 1.11 1.59 1.27 0.54 3.69 0. 86 3.47 
CaO 1.62 4.71 2.95 2.00 2.47 3.10 2. 64 6 .10 1. ,28 2.21 2.48 1.19 3.41 2.25 2. 75 1.75 
N a 2 0 4.40 3.57 2.64 4.16 3.64 2.48 4. 73 2. ,24 4. 93 3.99 4.21 3.96 1.91 3.24 2. 27 3.91 
K 2 0 0.87 0.44 1.62 0.43 0.12 0.70 0. 99 0. 28 0. 35 1.28 1.16 1.98 1.37 1.71 0. 93 2.17 
TiC-2 0.67 0.81 0.54 0.82 0.75 0.72 0. ,44 1. .61 0. 44 0.54 0.72 0.80 0.46 0.71 0. 58 0.29 
P2O5 0.15 0.21 — - - 0. 03 — 0. 03 — — - — - 0. 10 — 

S — — — 0.15 0.03 — — — — — — — 0.01 — 0.01 
MnO 0.10 0.20 0 12 0.18 — — 0. ,18 0. ,22 0. ,11 — — — - - 0, ,15 — 

CO 2 — 4.09 2.75 — — 4. .09 — — — — 3. 72 — 

H 2 0 - 2.03 4 27 - - - 0. 39 - 1. 59 - - - - -
Total 99.23 100.28 99.35 98.38 96.77 97.63 98. 90 99. ,65 98. ,83 97 46 98.45 97.39 99.36 98.38 98. 98 96.38 
S.G. - - - - - - - 2, ,82 - - - - - - 2. 73 -
Minor Elements (parts per million) 

Ag - - - - < 1 < 1 - - - - - - - < 1 - < 1 
Ba — — — — 80 120 

Q 
— — — — — — — 200 — 410 

r>6 
Co — — — — 6 7 — — — — — — — 

2 
8 

— 
1 
6 

Cr - - - — 5 15 — - — <3 <3 < 3 <3 10 - 10 
Cu - — — - 30 10 — — — — - — - 10 — 6 
Ga — — — — 20 30 — — — - — - — 30 — 40 
Li — — — — 4 15 — — — — — — — 15 — 10 
Mn - — — — 650 1680 — — — — — — - 1010 — 540 
Mo - — - — < 1 1 — - — — - — - 1 - < 1 
Ni — — — — 10 9 — — — — — — — 9 — 10 
Pb - - - - 10 35 — - — - — - 20 - 30 
Sc - - - — 15 20 — - — — - 20 <5 
Sn - — — - 14 17 — - — 15 9 90 30 11 — 13 
Sr - - — — 200 250 — — — - — - — 200 — 200 
V — — — — 40 15 — — — <3 <3 <3 <3 6 — 15 
Y - - — — 300 200 — - — - — — — 200 — 150 
Zn - — - 140 300 — — — — - — - 200 - 100 
Zr - 700 700 — — — 600 - 950 

Table 10 continued 
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Sample 
No.2 HI-60 111-61 111-64 
Major Elements (weight percent) 
S i 0 2 

A 1 2 0 3 

F e 2 0 3 

FeO 
MgO 
CaO 
N a 2 0 
K 2 0 
T i 0 2 

P2O5 
S 
MnO 
CO 2 

H 2 0 + 
H 2 0 -
Total 
S.G. 
NOTES: 
1. All analyses done by the Geoscience Laboratories, Ontario 
2. Sample locations, descriptions and laboratory numbers are 
3. — = not determined. 

111-66 111-67 111-68 111-70 IH-72 111-73 111-75 111-76 111-78 111-83 111-84 111-88 

66. 60 51. .85 50. 40 51. 40 52. 10 69. 50 53. 00 67.10 70. 35 61. 20 75. 70 68. 50 74 60 51. 90 62.90 
15. 06 13. ,58 13. ,08 12. 93 13. 36 10. ,50 13. .20 11.70 11. .38 12. 60 11. 52 10. 90 12. 16 15. 36 18.34 
0. 70 3. 76 3. 32 2. 76 2. .71 2. .12 1. 08 2.38 1. 42 2. 38 1. 27 3. 46 0. 67 1. 23 1.93 co .04 7. 96 11. .40 10. 76 10. 08 5. ,34 8. ,80 8.48 5, .80 7. 35 2. 68 6. 50 3. 12 6, .48 1.68 
4. 10 5. 60 4. 50 2. 81 3. 98 0. 69 3. 49 0.95 1. 36 2. 35 0. 45 0. 66 0. 35 3. 63 1.38 
1. .44 7. ,60 5. 80 8. 10 6. 00 2. ,88 8. 52 2.20 1. 68 4. 42 1. 60 4. 27 1. 24 10. 64 3.38 
2. 96 3. 38 2. 84 2. 80 4. 00 3. 17 3. 42 1.58 3. 70 4. 74 4. 51 3. 37 3. 44 2. 70 4.75 
2. 02 0. 34 0. 42 0. 35 0. 64 0. 51 0. 27 1.38 0. 49 0. 33 0. 38 0. 34 1. 34 0. 01 1.71 
0. .44 1. 22 2. 26 1. ,88 1. 59 0. 49 1. ,30 0.65 0. ,58 1. 26 0. ,17 0. 53 0. 16 0. 59 0.52 
0. 12 0. 34 0. 46 0. 28 0. 24 — — 0. 18 0. 06 0. 12 0. 08 0. 20 0.20 

— 0. ,02 0. 09 0. 05 0. 07 — — 0. 06 0. 01 0. 07 0. 02 0. 06 — 

0. 05 0. 18 0. 32 0. 28 0. 29 0. 13 0. 24 0.17 0. 13 0. 20 0. 02 0. 22 0. 11 0. 18 0.02 

: : : — 
3. 68 5. .84 4.02 

— 
2. 64 : — : _ : 

96. .53 95. 83 94. 89 94. 40 95. 06 99. 01 99. 16 100.61 97. 13 99. 57 98. 37 98. 94 97. 29 92. 98 96.81 
— — - — 2. 65 2. 63 2.73 — 2. 76 — — — — 

Geological Survey, 
given in Appendix 

Toronto. 
1. 



Earngey-Costello Area 

termed by some "high-alumina" basalts (Points 1-22 and 1-24 are peridotites 
forming the upper part of the Leg Lake sills). 

The basalts and coeval mafic intrusions of cycle II (Figure 5a, Table 7) are 
also largely tholeiitic with a few samples of high alumina tholeiite (after Irvine 
and Baragar 1971) plotting in the calc-alkaline field. Samples 11-14,11-39, and 
11-54 plot within the komatiitic basalt field on the Jensen cation plot. These 
samples are either adjacent to granitic intrusions, hyaloclastic in nature, or 
otherwise altered. The intermediate and felsic metavolcanics of cycle II (Figure 
5b, Table 8) show a calc-alkaline trend. Samples such as II-2,11-10,11-16,11-21 
and 11-24 have suffered some leaching, due to their proximity to the Hill-
Sloan-Tivy vein system, based upon the presence of either normative feldspa-
thoidal minerals or normative corundum, with the former taken as indicative 
of loss of Si0 2, and the latter of loss of alkalies. 

Cycle III metabasalts are also tholeiitic (Figure 5c, Table 9) but perhaps in 
general the area defined by the samples lies closer to the A1203 apex than was 
the case for either of the two older cycles. There appears to be a greater vertical 
spread of the points into the high iron and high magnesium fields, possibly a re
sult of the pervasive alteration of this unit, much of which is an epidote- and 
carbonate-rich "white basalt". Points such as 111-19,111-56 and 111-58 plot in an 
area typified by the path of the Skaergaard liquid. 

The intermediate and felsic metavolcanics of cycle II I (Figure 5c, Table 10) 
are largely tholeiitic with the points that plot in the calc-alkaline field result
ing from leaching of iron, possibly during deuteric alteration. Points III-9 and 
111-48 are both spherulitic basalts with high silica contents derived by altera
tion. 

METASEDIMENTS 

Clastic Metasediments 

Sandstones are classified in this report according to the system (Figure 6) 
modified by Young (1967) from the scheme devised by Gilbert (1954), McBride 
(1963) and Dott (1964). In the field the sandstones were mapped as wackes, ar-
enites, and arkosic arenites. It should be noted that material within the sand
stones classifiable as matrix ranged up to 0.05 mm so a cut-off of 0.06 mm was 
used rather than Pettijohn et al.'s (1972) division between matrix and frag
ments of 0.03 mm. Where a substantial portion of the clastic material in the 
sandstones exceeds 2 mm, the descriptive adjective granular is used (Went-
worth 1927). 

Criteria used in the field to distinguish between felsic to intermediate me-
tatuffs and metasandstones were: 
Felsic to intermediate metatuffs: 

1) abundant ash-sized (< 2 mm), angular to subangular feldspar grains 
(generally dominant over sand-sized quartz). 
2) ash- to lapilli-sized lithic fragments more mafic than the ground-
mass (in the amphibolite facies the fragments generally form elliptical 
biotite-rich clasts). 
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Figure 6-Classification of metasedimentary rocks (after Young 1967). 



Earngey-Costello Area 

3) abundant felsic lithic and crystal ash-size fragments. 
4) felsic metavolcanic lithic lapilli. 
5) wispy matrix composed of quartz, plagioclase, and white mica. 
6) blue quartz augen. 
7) chlorite or chlorite + biotite are the dominant mafic minerals in the 
greenschist facies. 

Sandstones: 
Dabundant sand-size rounded quartz grains. 
2) generally mesoscopically subordinate amounts of rounded sand-size 
feldspar grains. 
3) sand-size quartz and feldspar grains appear in hand specimen to 
form an intact to slightly disrupted framework with no megascopically 
visible matrix. 
4) biotite, and rarely garnet, is common along with muscovite in green-
schist facies assemblages. 

The units shown on the preliminary maps (Thurston et al. 1974,1975a,b,c) 
as sandstones generally occur in the Slate Lake metasediments (Bateman 
1939) close to the western edge of the metasedimentary unit in Earngey and 
Birkett Townships. These sandstones have been reclassified on the basis of thin 
section examination as lithic sub-arkosic wackes and are described with the 
wackes. 

Arenites occur interbedded with felsic tuff in a band about 900 m thick ex
tending from just north of Wabunk Bay of Uchi Lake south for about 12.8 km to 
Neepawa Bay of Uchi Lake. The arenite beds are usually 5 to 10 cm thick and 
are capped by mudstone beds from 2 to 10 cm in thickness. 

The metasedimentary sequences consist of coarse, massive arkosic wacke 
that grades upward into a massive feldspathic lithwacke. Neither of these are 
bedded and both are topped by a bedded, very thin mudstone unit. This se
quence, taken as a whole, corresponds in the Bouma model of turbidite se
quences to an A-E turbidite (Walker 1976). This A-E sequence has an implica
tion of being relatively close to source (proximal) with the graded wacke and 
arenite portion of the sequence representing rapid settling of the grains from 
suspension, and the argillite units representing material settling out gradually 
after passage of the turbidity current (ibid.). 

WACKES 

The petrography of the various types of wacke is quite variable. However, 
many of these variations, while apparent in thin section, are not observable in 
the field. Therefore, while several varieties of wacke occur in the map-area, the 
only distinctions that were possible in the field were between arkosic wacke 
(Map Unit 4e) which includes arkosic wacke, lithic arkosic wacke and lithic su-
barkosic wacke, and lithic wacke (Map Unit 4b) which includes sublithwacke, 
lithwacke, and feldspathic lithwacke. 

The major metasedimentary unit in the map-area (Slate Lake Series of 
Bateman (1939)) is a sequence of interbedded wacke sandstones which occurs 
in eastern Earngey, the major part of Birkett and the eastern portion of Cos-
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tello Townships. The weathered surface of these rocks is commonly crumbly so 
that relationships are difficult to decipher in the field, but it would appear that 
typically the sequence comprises repeated cycles of 15 to 45 cm thick beds of ar
kosic wacke grading upward into feldspathic lithwacke beds of equal thickness 
and capped by 1 to 15 mm thick units of mudstone. Graded bedding is com
monly observed in thin section, but rarely observed on the crumbly, oxidized 
outcrop surface. 

The metasandstones have a buff to grey weathered surface which is com
monly crumbly because the area underlain by metasediments was subjected to 
a forest fire 10 to 20 years ago. Primary structures are not well preserved, save 
in small isolated areas in Costello Township east of South Wagner Lake. 

The arkosic wackes generally comprise 0.5 to 2 mm granules, constituting 
10 to 30 percent of the rock, in a fine grained (0.02 to 0.04 mm) matrix. The 
rocks typically have a disrupted framework consisting of clastic single grains 
(average grain size 0.5 to 1 mm) of quartz, commonly exhibiting undulose ex
tinction (10 percent) and rock fragments up to 2 to 3 mm long. The rock frag
ments are generally masses of quartzo-feldspathic material that contain up to 5 
percent muscovite and/or chlorite; these represent clastic fragments of fine 
grained felsic metavolcanics. The framework of these rocks is variable in that 
either feldspar or lithic fragments dominate, such that these rocks can be 
termed feldspathic lithwackes, lithic arkosic wackes or arkosic wackes. The 
matrix consists of fine grained (0.02 to 0.04 mm) quartz and feldspar granules 
overgrown by porphyroblasts of biotite and/or muscovite and/or chlorite of 
about the same grain size as the framework clasts. 

The material mapped in the field as "lithic wacke" plots, on the basis of pe-
trographic data, in the fields of feldspathic lithwacke, lithic subarkosic wacke 
and lithwacke on Figure 6; these are collectively termed wacke on the maps. In 
thin section, this rock type is typified by a disrupted framework dominated by 
felsic metavolcanic lithic fragments. The lithic fragments are typically angular 
to subangular grains, 1.8 to 2 mm long, composed of fine (< 0.05 mm) aggre
gates of quartz, albitic plagioclase, biotite, chlorite and opaque iron-titanium 
oxides. The lithic fragments make up a maximum of 20 percent of the rock, 
with a maximum of 15 percent of the rock made up of detrital quartz grains, 
possibly derived from vein quartz or a granitic source since they are strained, 
monocrystalline grains in the range 1.8 to 2 mm and generally sub-angular to 
poorly rounded. The matrix is a completely recrystallized aggregate consisting 
of quartz and plagioclase grains, generally well rounded and 0.03 to 0.04 mm in 
size, with slightly larger (0.06 to 0.1 mm) grains of biotite, muscovite and chlor
ite forming up to 30 percent of the rock. Some associated andalusite occurs. Por
phyroblasts of cordierite (1.8 to 2.5 mm) form up to 5 percent of the rock. They 
are commonly poikiloblastic, with small (< 0.05 mm) inclusions of pinitized 
quartz, and commonly display a faint yellowish pleochroism. 

While there has been some recrystallization, metavolcanic fragments are 
recognized by their slightly different grain size, colour index, and texture rela
tive to the metasedimentary matrix. No inferences can be drawn, given this de
gree of recrystallization, with respect to original roundness or sphericity of the 
clastic grains. 

Metamorphic mineral assemblages in the wackes are given in Table 11. 
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TABLE 11 I METAMORPHIC MINERAL ASSEMBLAGES IN METASEDIMENTARY 
| ROCKS IN THE EARNGEY-COSTELLO AREA. 

Greenschist facies. 

All rocks contain quartz + albite + biotite, with 
a) muscovite + andalusite ± epidote. 
b) epidote + muscovite + chlorite. 
c) epidote. 
d) muscovite + chlorite + stilpnomelane ± epidote. 
e) muscovite + staurolite (relict). 

Amphibolite facies 

All rocks contain andesine-oligoclase + quartz + biotite, with 
a) chlorite ± cordierite. 
b) muscovite + chlorite + garnet + cordierite ± epidote. 
c) cordierite + muscovite. 
d) muscovite + cordierite + garnet + sillimanite. 
e) microcline + cordierite + muscovite. 
f) muscovite + cordierite + andalusite ± garnet. 

MUDSTONES 

The mudstones weather brown to black and form beds from 0.1 to 0.5 mm 
thick. They commonly occur capping fining-upward wacke beds. The darker 
(i.e. black) weathered surface relative to the sandstones is due both to finer 
grain size and to a small but appreciable opaque iron-titanium oxide content. 
The thinner beds are simply argillaceous partings between fining-upward 
sandstone beds. In hand sample the thicker beds have a blocky fracture and a 
black to dark brown aphanitic appearance on the fresh surface. Individual 
mudstone beds can not be traced beyond the limits of individual outcrop areas, 
but interbanded sandstone-mudstone sequences are found throughout the 
length of the metasedimentary unit along the east side of Uchi Lake. The mud-
stone beds in this unit are generally thicker than the mudstones in the Slate 
Lake metasediments east of Leg Lake. 

The mudstones consist of variable proportions of very fine grained (0.002 to 
0.008 m) granules of quartz, albitic plagioclase, biotite, muscovite, epidote and 
opaque iron oxides with occasional (less than 20 percent) clastic, rounded 
grains of quartz and lithic fragments. 

PEBBLE PARACONGLOMERATE 

Lenses of paraconglomerate occur sporadically throughout the Slate Lake 
metasediments. These lenses are small units, on the scale of 0.6 to 3 m thick 
and of unknown but probably limited length in that they are not correlatable 
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from outcrop to outcrop. The clasts are of pebble size, no more than 4 cm long on 
average, well rounded and are sandstone with occasional subangular frag
ments of vein quartz (maximum 2 cm long). The clasts constitute a maximum of 
40 percent of the rock and are enclosed in a matrix of massive sandstone. The 
paraconglomerate appears to be an intraformational conglomerate containing 
debris from the immediately surrounding metasedimentary rocks. 

Chemical Metasediments 

The chemical metasediments include iron formation, which was defined by 
Gross (1965) as containing greater than 15 percent iron, and non-ferruginous 
chert, which occurs sporadically throughout the map-area. In general both 
these rock types occur in relatively thin units interbedded with metavolcanic 
rocks. 

The major occurrence of iron formation in the map-area is a band of oxide 
facies iron formation with a maximum thickness of 30 m that extends from the 
small lake east of Asin Bay of Fly Lake to at least the southern end of Lost Bay 
of Confederation Lake, a distance of 2.4 km. The southern end of the unit is 
probably cut off by a small stock of porphyritic granodiorite which lies east of 
Fly Lake. The northern end disappears into the waters of Lost Bay and does not 
crop out beyond the south shore of the bay. The small band of oxide facies iron 
formation in the southwest corner of Earngey Township is not believed by the 
author to be correlative with this unit. Due to poor exposure, the southwest 
unit can not be traced to the north, but it is assumed that this unit is correlative 
with several exposures of oxide facies iron formation found near the shorelines 
of several unnamed small lakes just west of the central part of Uchi Lake. 
These exposures in turn are perhaps correlative with what has been termed the 
Hill-Sloan-Tivy quartz horizon (Map Unit 5a) which lies 300 m east of Lost Bay 
at the north boundary of Earngey Township. 

The oxide facies iron formations are commonly interbedded with chert and 
intermediate tuffs, such as the unit near Lost Bay and the small unit along the 
south boundary of Earngey Township, but in one occurrence (on the powerline 
in Earngey Township north of the unnamed northerly bay of Uchi Lake) oxide 
facies iron formation occurs as a 15 cm thick band of delicately bedded chert 
and magnetite above an epidotized mafic flow. The oxide facies iron formations 
typically consist of 0.5 to 2 cm thick bands of aphanitic grey to white vitreous 
chert interbedded with units of magnetite of equal thickness. Thin section ex
amination shows that the cherty units consist of polycrystalline aggregates of 
quartz as grains up to 0.2 mm in size with occasional subhedral to anhedral 
grains of magnetite and occasional acicular grains of chlorite. The magnetite-
rich units consist of 30 to 40 percent magnetite, 55 percent quartz and occa
sional grains of zircon with anomalous blue chlorite. 

Scattered through the mafic flows of cycle I, in particular east of Leg Lake 
and at the lake north of Manitoosh Lake east of Leg Lake, are interbedded thin 
units up to 9 m thick of silicate facies iron formation. In the field these units do 
not appear to have great lateral extent; in spite of its 9 m thickness, the unit 
can only be traced for about 10 m to the southwest, and to the northeast it dis-
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appears beneath the lake. Similar silicate facies iron formation occurs on the 
east shore of Manitoosh Lake and this may be the equivalent of the southern 
occurrence, repeated by a synclinal fold. Again, however, the unit can not be 
traced for more than a few tens of metres. The silicate facies unit consists of 1 to 
2 mm thick beds of magnetite and chert alternating with 1 cm thick beds rich in 
iron-rich silicates. The basal portion of the unit grades into oxide facies mate
rial with 1 mm magnetite-rich beds alternating with 1 cm thick metasandstone 
beds containing 15 to 20 percent biotite, 5 percent acicular amphibole, and 75 
percent sand-sized quartz and feldspar. In thin section the oxide-rich portion of 
the silicate-rich unit can be seen to consist of magnetite (30 percent), quartz (50 
percent), chlorite (15 percent) and epidote (5 percent). The magnetite is subhe-
dral to anhedral and enmeshed in a groundmass of rounded 0.5 mm grains of 
quartz. The silicate-rich units consist of chlorite (25 percent), epidote (10 per
cent), biotite (5 percent), actinolite (50 percent), quartz (10 percent) and albitic 
plagioclase (2 percent). The texture of these rocks is one of masses of subhedral 
chlorite surrounded by slightly smaller (0.5 to 0.6 mm) grains of amphibole 
with occasional 0.2 to 0.3 mm grains of quartz, plagioclase, and biotite. 

Non-ferruginous chert occurs as a thin (0.3 to 0.4 m) unit in the intermedi
ate pyroclastic rocks southwest of Wabanook Bay of Uchi Lake. The unit is 
thinly bedded and composed entirely of chert, with partings about 1 cm apart 
filled with biotite-rich material. It is correlative, about 760 m along strike to 
the north, with a unit of thinly banded oxide facies iron formation of equivalent 
thickness (not shown on map). 

HILL-SLOAN-TIVY QUARTZ UNIT 

The Hill-Sloan-Tivy unit is a quartz-rich, generally conformable, rock 
which lies 300 m east of Lost Bay of Confederation Lake (Thomson 1938). This 
rock, termed a vein by Thomson, is referred to in this report by the more gen
eral term quartz unit as there is some doubt in the author's mind as to its origin 
by epithermal processes. The quartz unit was the subject of a B.Sc. thesis by 
D.F. Baker in 1974-75 and the bulk of the data herein is extracted from his the
sis (Baker 1975). 

The quartz unit extends for a distance of 2950 m from just above the north 
boundary of Earngey Township to a point well south of Lost Bay, perhaps to the 
south of the Uchi Mine (Kuryliw 1969). Its strike is conformable with the sur
rounding metavolcanic units, varying from N13°E to N30°E. The dip is varia
ble from 70°W to vertical, with steeper dips predominating. Baker found that 
the quartz unit has an average width, over the 1120 m length he mapped in de
tail, of 61 cm, ranging from a minimum of 10 cm at a point 280 m north of the 
Grassett-Cameron shaft to a maximum of 1 m, 840 m to the south of the shaft. 
Thomson (1938) stated that the maximum thickness over the whole length of 
the unit is just in excess of 177 cm. 

The quartz unit is laminated parallel to its strike, which may reflect an ori
gin as a banded quartz vein or a bedded chert unit. The laminae are quartz-rich 
(beds or ribbons) and vary from 2 mm to 2 cm in thickness. These quartz-rich la
minae are separated by more mafic, generally thinner laminae on the order of 
0.1 to 1.5 mm in thickness. Thin section study showed that the quartz laminae 
are composed of 75 to 90 percent sutured irregular recrystallized quartz grains 
(0.5 mm average). The quartz occurs in a variety of grain sizes and grains com
monly exhibit 120° triple grain boundaries, indicative of recrystallization. In-
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elusions of the surrounding rock types are generally lacking. Beds are 0.5 to 2 
cm thick and only very rarely graded. Carbonate-rich beds, containing 15 to 20 
percent carbonate, occur sporadically throughout the unit. Untwinned albite 
occurs as scattered anhedral grains throughout the unit, making up a maxi
mum of 15 percent of the rock. Muscovite occurs as 0.01 mm grains concen
trated in 0.1 mm thick sericite-rich laminae termed "ribbon structure" by 
McKinstry et al. (1949). Carbonates and opaque iron oxides are generally asso
ciated with the sericite-rich ribbons. 

Both calcite and iron carbonate (ankerite) occur in the unit to a maximum 
of 2 percent. The calcite generally appears to be replacing the quartz in the 
quartz-rich parts of the unit as irregularly shaped grains associated with frac
tures in the quartz grains. It is also associated with the sericitic ribbons. Ank-
eritic carbonate forms a minor part of the unit, occurring as a replacement of 
selected grains in the quartz-rich part of the unit. Tourmaline occurs as iso
lated and clustered acicular (0.1 mm) grains generally associated with the seri
citic ribbons, but occasionally it is found as single needles cross-cutting the rib
bon structure, suggesting that, in part, it is a late phase. 

Oxides, including both hematite and magnetite, are also associated with 
the ribbons as trace constituents. Pyrite is present as subhedral to euhedral 
grains (maximum size 1.5 mm) and appears to be preferentially distributed 
along wall-rock contacts. 

Baker (1975) observed that the individual sericite-rich ribbons persist 
along strike for several metres, conforming to the morphology of the quartz ho
rizon. The termination of individual ribbons is marked by an increased branch
ing or splitting of the ribbon, until it fades away into scattered sericitic specks. 
Individual optically continuous quartz grains do not transect the ribbons, sug
gesting an early origin for the ribbons. 

Inclusions of metavolcanic material in the quartz horizon are found south 
of the Grassett-Cameron shaft. The inclusions are up to 0.9 m on a side and 
they wedge out into the quartz horizon that bounds them. As the inclusions be
come narrower, they tend to merge into the ribbon structure, suggesting an ori
gin for the structure as attenuated wisps of volcanic material. 

The quartz horizon is underlain by intermediate and felsic metavolcanics 
comprising intermediate thinly bedded tuff, and blocky autobrecciated inter
mediate flows (the intermediate units are too thin to show at map scale). In an 
attempt to detect changes in the underlying metavolcanics which may be as
cribed to alteration during the deposition of the quartz unit, analyses of the 
unit were made by the Geoscience Laboratories, Ontario Geological Survey, 
Toronto. Whole rock analyses 11-16 to 11-19 and 11-22 to 11-25 are listed in Table 
8. They were taken in two groups of four samples, with the first sample from 
immediately beneath the horizon and the remaining samples at successively 
increasing distances beneath the horizon. For example, in the first set of four 
samples, the distances beneath the quartz horizon were: 23 cm, 37 cm, 1.23 m, 
and 2.94 m. The first set of samples document a trend of alkali depletion and 
iron enrichment as the quartz horizon is approached (Fig. 5). Unfortunately 
there is no documentation of the lack of a similar trend in the overlying rocks, 
which would be an indication of a syngenetic origin for the quartz horizon (i.e. a 
chert unit rather than a quartz vein). 

The quartz horizon is overlain by intermediate massive flows and autoclas-
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tic brecciated flows up to 4 m in thickness. Breccia fragments are subangular 
and generally less than 15 cm in maximum dimension. Four analyses (11-20, II-
21,11-26 and 11-36, Table 9) indicate an andesitic to dacitic range in composi
tion. 

Detailed mapping by Baker (1975) showed the quartz horizon to be a con
formable feature, uniformly underlain by siliceous metavolcanics and overlain 
by more mafic metavolcanics. The chemical work described above documents 
some alteration of the underlying metavolcanics. Numerous quartz veins cut 
the underlying metavolcanics and fail to penetrate the quartz horizon or the 
overlying rocks. However, a smaller number of veins cut the quartz horizon and 
the underlying and overlying metavolcanics. There is some brecciation of the 
quartz horizon at the eastern and western contacts, implying some movement 
along the horizon. Smearing out of lithic inclusions into the sericitic ribbon 
structure suggests assimilation of the inclusions by the quartz unit. For about 
30 m along strike south of the Grassett-Cameron property the quartz horizon 
bifurcates with both segments fluctuating in width from 0.3 to 1 m. 

Baker (1975) concluded that the quartz unit is an epigenetic feature. The 
author observed some evidence of bedding and the presence of occasional clastic 
fragments of felsic metavolcanics within the quartz horizon. These points (not 
enumerated by Baker) and the balance of the evidence listed above suggest a 
syngenetic origin to the author. 

METAMORPHOSED MAFIC AND ULTRAMAFIC INTRUSIONS 

The cycle I metavolcanics are intruded by a group of multiple intrusions, 
the Leg Lake sills, which are separated from one another by thin screens of me
tavolcanics and metasediments. Tabular inclusions within the sills are rare 
but appear to exist as outcrop-sized bodies just east of Leg Lake or Manitoosh 
Lake, where numerous 3 to 4 m long outcrops of intermediate and felsic pyroc
lastic rocks are found which do not persist along strike. 

The Leg Lake sills are folded and differentiated and can be traced from 
1829 m east of Drake Lake to the south end of Leg Lake, a distance of almost 
7.8 km . The sills comprise 52 percent of the total cycle I section (1402 m). The 
base of one of the main sills extends the length of the eastern shore of Leg Lake 
and south of the lake in a smooth southwest-curving arc. The top of the upper
most sill is defined by intermittent occurrences of material mapped in the field 
as diorite which grades downwards into gabbro and ultramafic rocks. The 
thickness of the uppermost sill is about 305 m. 

This upper sill is underlain by a 30 m thickness of finely bedded rhyodacitic 
tuff and then by a second sill which has a progression downwards from diorite 
to ultramafic material. This second sill, which is about 320 m thick, is under
lain by an intermediate tuff unit about 61 m thick, followed by a third differen
tiated sill. This apparent simplicity, displayed at the south end of Leg Lake, be
comes more complex as one proceeds to the north where numerous septa of 
porphyritic mafic flows, felsic tuff, and metasediments separate the sills. 

Contacts between the ultramafic bases of the sills and the surrounding rock 
types were not observed. Small dioritic and gabbroic dikes and sills are found 
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TABLE 12 M INERAL ASSEMBLAGES I N M A F I C A N D U L T R A M A F I C INTRUSIVE 
I ROCKS I N THE EARNGEY-COSTELLO AREA. 

Gabbro and diorite 

PLAGIOCLASE + EPIDOTE + CHLORITE + TREMOLITE-ACTINOLITE + SPHENE + SERICITE 
+ CARBONATE + QUARTZ. 
PLAGIOCLASE + EPIDOTE + HORNBLENDE + SPHENE + CHLORITE + BIOTITE + IRON OXIDES 
+ QUARTZ. 
PLAGIOCLASE + EPIDOTE + TREMOLITE + CARBONATE + TALC. 
PLAGIOCLASE + EPIDOTE + ACTINOLITE + QUARTZ + SPHENE + TALC + ANTHOPHYLLITE. 

Peridotite and dunite 

TALC + CARBONATE + IRON OXIDES + CHLORITE (PERIODOTITE). 
TALC + CARBONATE + IDDINGSITE + IRON OXIDES + CHLORITE. 
SERPENTINE + CHLORITE + CARBONATE + TREMOLITE. 
SERPENTINE + TALC + CARBONATE + CHLORITE. 

cutting outcrops of the metavolcanics. The contacts are relatively sharp and 
commonly display chilling with the metagabbro having a 1 to 4 cm thick chill 
zone adjacent to the country rock, particularly along the east shore of Mani-
toosh Lake and on the east shore of Uchi Lake in the bay 1 km northeast of the 
Uchi Lake Lodge. Primary mineralogical layering, defined by small variations 
in the amphibole and plagioclase content, is only rarely present in the gabbroic 
rocks. Other than this, foliation is absent. 

The metadiorite weathers in shades of green to dark green or grey and on 
the fresh surface it is generally black. One variety, however, has a white 
weathered surface with up to 30 percent green amphibole as randomly scat
tered 1 to 2 mm subhedral grains. This metadiorite is grey on the fresh surface. 
Primary textures are preserved in rocks which have undergone greenschist fa
cies metamorphism, but are completely obliterated by the effects of the albite-
epidote hornfels facies contact metamorphism (Winkler 1967) adjacent to gran
itic rocks of the Perrigo Pluton. The rocks are fine to medium grained with 
grain size in the range 1 to 3 mm. Subophitic to ophitic textures are present in 
the diorites and gabbros of the Leg Lake sills. 

Mineral assemblages in the diorites, listed in Table 12, are plagioclase, am
phibole, minor chlorite and biotite and opaque iron-titanium oxides. Minor 
amounts of quartz are present in most diorite samples. 

The gabbros are similar in texture, grain size, and appearance to the dior
ites. 

The dioritic and gabbroic portions of the sills have very poorly preserved 
primary mineralogy. The plagioclase laths (about 1 by 5 mm) are partially to 
completely saussuritized. Where it is completely saussuritized, the plagioclase 
is replaced by tightly packed anhedral granules (0.01 to 0.02 mm) of epidote 
and either plates (0.5 by 0.2 mm) of epidote or masses of acicular actinolite. Pla
gioclase composition ranges from Ann to A n 3 4 , with most samples in the range 
Ann to A n 5 . The alteration is most intense along the east shore of Leg Lake and 
the least altered material is found at the north end of the lake. The mafic min-
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erals consist of tremolite, generally colourless, as 2 by 3 mm grains with small 
(0.02 by 0.1 mm) needles of associated anthophyllite. A few small areas of pri
mary pyroxene are preserved. Accessory minerals include 0.8 mm subhedral 
plates of epidote (in addition to the very fine grained material after plagioc
lase), sphene, opaque iron-titanium oxides and minor amounts of chlorite. 

The ultramafic bases of the sills, when present, appear to constitute from 
10 to 25 percent of each sill. The weathered surface of the ultramafic rocks var
ies from black through shades of grey to white, depending on the intensity of 
development of talc-carbonate alteration. At the south end of Leg Lake black 
weathered surfaces with a fresh surface exhibiting a mottled lustre in shades of 
black to dark green are found. At the north end of Leg Lake both the fresh and 
weathered surfaces are white to greenish white. The ultramafic rock types 
present in the map-area comprise thoroughly serpentinized dunites and perido-
tites with only 5 to 10 percent primary mineralogy preserved. The mineral as
semblages are listed in Table 12. The dunites weather black with a mottled 
black fresh surface. The spots on the fresh surface represent relict cumulate oli
vine grains. This rock type is cut by occasional 1 to 5 mm thick by 2 to 5 cm long 
veinlets of asbestiform amphibole, generally having a greasy dark green ap
pearance. In thin section the dunites can be seen to consist of 1 to 2 mm cumu
late grains of serpentinized olivine, with the intercumulus volume filled with 
chlorite. Anhedral spots of magnetite are scattered throughout the section, 
making up less than 5 percent of the rock. Alteration to assemblages of talc + 
carbonate + opaque iron oxides with minor tremolitic amphibole and chlorite 
is general at the north end of Leg Lake, while the primary textures and relict 
mineralogy are found at the south end of the lake and on the islands halfway up 
the lake. 

The metaperidotites weather black to grey and the fresh surfaces are black 
and aphanitic with a greasy lustre. Ten to fifteen percent, 2 to 5 mm, green py
roxene phenocrysts are present on occasion. In thin section most of the pyrox
ene and all the olivine can be seen to be altered to assemblages of serpentine, 
tremolite, talc and carbonate. Cumulate textures are present, but are not as 
well developed as in the dunitic rocks. 

In thin section, rounded 0.8 by 0.6 mm areas of serpentine, pseudomorphic 
after olivine, can be seen to constitute about 75 percent of the rock with further 
serpentine after pyroxene forming an additional 2 percent of the rock. The orig
inal pyroxene grains are distinguishable by a dusting of very fine grained mag
netite along cleavages of the pyroxene. The serpentinized pseudomorphs are 
connected by areas of chlorite that fill intercumulus spaces. Relict pyroxene, 
which is present in minor amounts (generally not exceeding 5 percent), is often 
replaced by aggregates of carbonate and magnetite. 

In the more altered rocks, the rounded serpentine grains (pseudomorphs 
after olivine) are replaced first at the edges and then throughout by talc. The 
intercumulate space, formerly chloritic, is occupied by magnetite + talc and 
large (2 by 4 mm) carbonate grains replace talc. 

A series of dioritic to gabbroic sheets occurs in the metavolcanics just east 
of Lost Bay of Confederation Lake. These extend from the Northgate Explor
ation Limited property northward into Agnew Township, a distance of 10 km. 
The sheets are interdigitated with the metavolcanics, branching and re-joining 
several times. There is a maximum of five sheets; an apparent sixth sheet is the 
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folded equivalent of the easternmost one on claim KRL 5021. 
These units, according to Thomson (1938), appear to be in gradational con

tact with the mafic flows and are the coarse grained central parts of mafic 
flows. The author would agree with this interpretation for the area just south of 
the Uchi Mine, and perhaps for the easternmost unit exposed on claims KRL 
5034 and 5019. However, just east of the bend in the powerline in Earngey 
Township the gabbroic units are intrusive into the felsic tuffs, with numerous 
inclusions of felsic metatuff about 2 m thick surrounded by gabbro. The tuffs 
have been broken by the gabbro such that bedding is variable in attitude. It 
would therefore appear that of the two hypotheses for the origin of the gabbro 
bands, the intrusive origin is more likely. This is further substantiated by the 
fact that the average grain size in the gabbro bodies (3 to 4 mm) is not attained 
in any of the thicker mafic flows in the area. 

The gabbros weather black to dark green and on the fresh surface a mas
sive texture is well preserved with saussuritized plagioclase and green amphi
bole readily visible. In thin section the plagioclase grains can be seen to be 5 to 
6 mm by 1 mm laths defining a subophitic texture. The plagioclase is zoned (in 
some instances) with the composition ranging from A n 3 4 to An 3 0 . The grains are 
saussuritized with 0.01 mm epidote granules throughout but with a tendency 
to concentrate at the grain margin. The edges of the plagioclase grains are sur
rounded in many instances by a 0.5 mm thick corona of a symplectic inter-
growth of quartz and albitic plagioclase. The mafic minerals consist of chlorite 
(pseudomorphic after a pyroxene and/or amphibole) and minor biotite. Acces
sory constituents include carbonate, sphene, opaque iron oxides, and 0.2 mm 
granules of epidote. 

A sill of metagabbro is centred on Philchub Lake, mainly in Agnew Town
ship. The sill is a maximum of 915 m thick and extends 6 km south from the 
north boundary of the area. Contacts with the surrounding rock types, mainly 
intermediate pyroclastics of cycle I, were not observed. Based upon its general 
stratigraphic position and composition, this sill is thought to be correlative 
with the Leg Lake sills. It is assumed to be intrusive on the basis of its coarse 
grain size (up to 5 mm) and the lack of pillows or other flow features. The rocks 
of this sill weather black to dark green and the fresh surface is dark green. In 
thin section, relict ophitic to subophitic textures with relict laths of albitic pla
gioclase (5 mm by 1 mm) and interstitial hornblende, minor biotite and chlorite 
can be seen. Toward the north end of the sill, plagioclase is pseudomorphed by 
actinolite. There is still about 5 percent relict plagioclase in the centre of some 
of the actinolite laths. No pyroxene remnants have been preserved. 

About 427 m east of Philchub Lake a thinner sill, which varies in thickness 
from 150 to 305 m, extends from the north boundary of Costello Township to a 
point about 3.4 km south. This sill appears to consist of coarse grained (3 to 5 
mm) metagabbro which varies in colour on the weathered surface from grey to 
black at the south end to white at the north end where saussuritization of the 
plagioclase and the replacement of hornblende by tremolite-actinolite is more 
intense. 

About 300 m east of the south end of South Wagner Lake several sills of 
metagabbro averaging about 30 m thick cut the metasediments. Due to the size 
of these units, they are shown on the geological map as one body. Their lateral 
extent is on the order of 120 m. They weather black and are black on the fresh 
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surface. In thin section these sills can be seen to be altered with no primary tex
tures present. The mafic mineralogy consists of tremolite and minor biotite, ac
companied by saussuritized albitic plagioclase. 

Approximately 365 m east of South Wagner Lake a sill of metapyroxenite 
about 60 m thick by 395 m long cuts the metasediments. The sill weathers 
black to dark green and has a green fresh surface with abundant visible garnet 
porphyroblasts. In thin section, radiating lath-like grains of green tremolitic 
amphibole 1 mm by 0.1 mm can be seen to make up about 60 percent of the 
rock. Associated with the tremolite grains are 0.05 by 0.5 mm, wispy, radiating 
aggregates of clear cummingtonite which make up 5 percent of the rock. About 
20 percent of the rock is comprised of anhedral grains of poikiloblastic garnet 
(containing inclusions of opaque iron-titanium oxides), quartz, and cumming
tonite (which occurs randomly throughout the rock). 

METAMORPHOSED FELSIC TO INTERMEDIATE ROCKS 

This group comprises a diversity of rock types, all of which represent a hy-
pabyssal environment. They vary in composition from granitic to granodioritic 
and occur as small stocks, sills and minor dikes. They are all characterized by 
exsolution textures in the feldspars and the more siliceous types are distin
guished from equivalent extrusive rocks by more abundant sericite and a lack 
of extrusive textures. 

Hornblende-Quartz Diorite 

A stock of porphyritic hornblende-quartz diorite (Map Unit 7b) occurs on 
Uchi Lake at the mouth of Leg Creek. The stock is intrusive into the meta
morphosed diorites of Map Unit 6 and into the metavolcanic rocks. It covers an 
area of about 1.29 km2, extends roughly parallel to strike for a distance of 3.4 
km and varies in width from 213 m to 366 m. The rocks of the stock weather 
black to dark brown. The fresh surface is generally dark green or black with 
phenocrysts of quartz up to 2 to 3 mm in size (10 percent), 10 to 15 percent pla
gioclase phenocrysts (2 to 3 mm), and biotite and amphibole phenocrysts (20 to 
30 percent) in a fine grained groundmass. These mafic phenocrysts vary irregu
larly through the stock from 2/3 biotite, 1/3 amphibole to entirely hornblende. 
In thin section the hornblende-rich portion of the unit can be seen to consist of 
slightly chloritized hornblende phenocrysts (25 to 30 percent), phenocrysts of 
saussuritized, granophyric plagioclase (20 percent) which have occasional 
Carlsbad twins and small (0.01 mm) granules of potash feldspar and rods of epi
dote, and phenocrysts of anhedral quartz (10 percent) in a finer grained matrix 
of granophyric plagioclase and quartz, with minor epidote, carbonate, opaques 
and about 1 percent scattered flakes of stilpnomelane. Texturally this unit is 
dominated by the foliated aspect of the mafic minerals, and by the plagioclase 
laths and quartz phenocrysts in a matrix of extensively altered 0.5 mm plagioc
lase grains, now a fine grained (0.01 to 0.03 mm) mass of anhedral rounded 
grains of quartz and plagioclase. 
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Granophyric Granodiorite 

This term was used by A.P. Pryslak (personal communication, 1973) to de
scribe a number of metamorphosed felsic stocks in Dent and Mitchell Town
ships to the west. Within the map-area, the term is applied to grey to buff 
weathering felsic rocks (Map Unit 7d) consisting of 1 to 2 mm plagioclase phe
nocrysts set in a finely phaneritic to aphanitic matrix. The major occurrences of 
this rock type are: (1) a stock east and north of Asin Bay on Fly Lake 4.8 km 
long and 300 m to 670 m wide; (2) a complex, multi-phase stock east of Found 
Lake in Agnew Township which consists of a more mafic, i.e. dioritic, phase and 
the granophyric granodiorite; (3) a sill which extends from the west shore of 
Lost Bay northwards for 4.63 km to a point west of Found Lake with a width 
ranging from 183 to 396 m. At the north end of Found Lake in Agnew Township 
this rock type is intrusive into the mafic intrusive and metavolcanic rocks and 
is itself cut by the granitic rocks of the Okanse Lake batholith on the small pen
insula at the north end of this lake. The major difference observed in the field 
between this unit and the quartz-feldspar porphyry is the generally lower am
ount of quartz phenocrysts in the granodiorite. 

In thin section the rock can be seen to be 50 percent granophyric inter-
growth of optically continuous plates and vermiform pods of quartz with plates 
and long sinuous areas of sericitized albitic plagioclase and 40 percent 1 to 2 
mm euhedral phenocrysts of quartz and saussuritized plagioclase in a matrix of 
optically continuous quartz. Five to ten percent of the rock is made up of seri
cite, biotite and opaque iron-titanium oxides that all occur interstitial to the 
quartz-feldspar intergrowth. 

Some phases of the granophyric granodiorite, such as the southern part of 
the stock east of Fly Lake and large portions of the Found Lake stock, are seen 
in hand specimen to have a lower quartz phenocryst content. This rock type, 
still termed granophyric granodiorite, is seen in thin section to contain two 
generations of plagioclase phenocrysts. Laths about 2 mm by 0.3 mm in size 
comprise between 5 and 10 percent of the rock and a second group of pheno
crysts about 0.8 mm by 0.2 mm in size form about 60 percent of the rock. The 
latter phenocrysts have saussuritized central zones and 0.01 to 0.02 mm clear 
albitic rims. Potash feldspar grains about the same size as the smaller plagioc
lase grains comprise about 10 percent of the rock. Finer anhedral grains of 
quartz and albitic plagioclase form the matrix and comprise about 15 percent of 
the rock. The remainder consists of aggregates of chlorite, minor biotite, opa
que iron oxides and sericite. 

In general, the amount and type of accessory minerals in the granophyric 
granodiorite vary with the rock type which it intrudes. At the north end of the 
Fly Lake stock the accessory minerals are muscovite with minor biotite (total 5 
percent) and in this instance the unit is intrusive into intermediate and felsic 
metavolcanics. The southern end of this stock is surrounded by the mafic flows 
of cycle II and, correspondingly, the colour index increases from 5 to 15; the ac
cessory minerals are chlorite and minor biotite. 

The sill which extends north from Lost Bay to west of Found Lake in Ag
new Township is almost wholly comprised of chloritic granodiorite. The rock 
consists of 20 percent sericitized plagioclase and quartz phenocrysts averaging 
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1 mm by 0.1 mm (but occasionally as large as 2 to 3 mm by 0.2 mm) in a matrix 
of granophyric plagioclase, potash feldspar, quartz, chlorite and opaque iron 
oxides. Along the base of the sill are two 30 m thick bodies of quartz-feldspar 
porphyry. The base of the sill at the northern end contains a similar 30 m by 
488 m body of quartz-feldspar porphyry; small sills of quartz-feldspar porphyry 
are also found toward the top of the sill at the northern end. The quartz-felds
par porphyry appears to be slightly later than the granodiorite. 

The chloritic granophyric granodiorite in the sill is seen in thin section to 
consist of 2 to 3 mm quartz phenocrysts (10 to 15 percent) and 10 to 15 percent 
equant to subhedral sericitized plagioclase phenocrysts of similar size, often 
rimmed with myrmekitic intergrowths of quartz and albitic plagioclase in a 
matrix of plagioclase, quartz, potash feldspar, chlorite and opaque iron oxides. 

QUARTZ-FELDSPAR PORPHYRY 

The quartz-feldspar porphyry is a siliceous, intrusive rock, rhyolitic in 
composition, which is spatially associated with the cycle III volcanic rocks. The 
principal features of the rock are abundant (20 to 40 percent) quartz pheno
crysts and generally subordinate amounts (10 to 15 percent) of plagioclase phe
nocrysts of similar size in a grey to white weathering, massive to poorly foliated 
matrix of sericite, plagioclase, and quartz. 

The major occurrence of this rock type within the map-area is a sill 122 m 
thick which extends for 1616 m along the west shore of Asin Bay of Fly Lake. 
An extension of this sill, offset right-laterally, continues southward outside the 
map-area. A small body 1220 m long by 120 m wide occurs 300 m east of the 
northwest corner of Earngey Township. 

Several minor occurrences are associated with the Lost Bay granophyric 
granodiorite sill and have been previously mentioned. 

The second occurrence in northwest Earngey Township can be shown to be 
intrusive into the metavolcanics surrounding it by virtue of a chilled, pheno-
cryst-free margin. 

These sills of quartz-feldspar porphyry are spatially related to a large, gen
erally dome-like (in plan view) body of quartz-feldspar porphyry in Dent Town
ship. This body is 760 by 1830 m and by virtue of its shape (at least in two di
mensions), intrusive contacts, fine grained marginal zones, and inclusions of 
wall rocks, has been postulated by Pollock et al. (1972) to be an endogeneous 
dome. Asbury (1975) also favoured the endogeneous dome origin for the main 
body of quartz-feldspar porphyry and pointed out that a thin layer of fine 
grained argillaceous material is at times present at the contact between the 
porphyry and the overlying rhyolitic metavolcanics. The sills of quartz-feldspar 
porphyry within the map-area appear to be either minor offshoots of the main 
dome or, in the case of the Lost Bay sill, differentiates of the granophyric grano
diorite, given their close spatial association and similar petrography. This sug
gests a close temporal relationship between the granodioritic rocks and the por
phyry. 

In thin section, the quartz-feldspar porphyry can be seen to consist of 20 to 
40 percent of 2 to 4 mm rounded quartz phenocrysts and 10 to 20 percent of 1 to 
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3 mm sericitized albite (An 0-An 5) in a matrix of fine grained quartz, albite and 
minor sericite ranging in grain size from 0.006 to 0.02 mm. Scattered through 
the matrix, especially in the less altered varieties, is about 10 percent 0.1 mm 
rounded anhedral feldspar phenocrysts and trace amounts of 0.01 mm grains of 
epidote. Secondary calcite is found cementing fractured quartz phenocrysts. 

On the basis of examination of a limited number of thin sections, it would 
appear that as the South Bay orebody is approached the second generation of 
plagioclase phenocrysts is more abundant, the matrix is more sericitic, the 
larger first generation plagioclase phenocrysts are commonly fractured and the 
cracks filled with sericitic material, and chlorite appears as a constituent of the 
matrix (about 1 percent). 

Numerous 3 cm to 10 m dikes of quartz and quartz-feldspar porphyry are 
found in the intermediate pyroclastic rocks of cycle II. They are generally mas
sive and weather white to buff. Ten to twenty percent, 1 to 2 mm, generally su-
bhedral to euhedral feldspar or quartz and feldspar phenocrysts are set in an 
aphanitic matrix. The rocks of this unit cut all other units except the unmeta-
morphosed granitic rocks, but they have a tendency to be concentrated in the 
eastern two-thirds of Earngey Township. They can generally be seen to have a 
chilled margin from 2 mm to 2 cm thick and, rarely, a foliation parallel to the 
margin of the dike is preserved. This is evident in particular on an outcrop of 
re-worked intermediate pyroclastics at the southeast corner of Lost Bay, where 
the alignment of chlorite grains defines a foliation in a porphyry dike. Upon oc
casion the dikes have been contaminated with 5 to 10 percent, 0.5 to 1 mm, 
rounded to angular xenoliths of the surrounding rock types. 

The matrix of the dikes consists of 0.01 to 0.02 mm rounded anhedral 
grains of quartz and feldspar that define a hypidiomorphic granular texture. 
The proportion of quartz to feldspar is generally 1:4. Scattered 0.1 to 0.2 mm 
grains of subhedral biotite and subordinate muscovite occur throughout the 
matrix, forming 5 to 10 percent of the rock, as well as trace amounts of sphene, 
opaque iron-titanium oxides and epidote. The phenocryst population is varia
ble with 3 to 5 percent quartz phenocrysts (1 to 2 mm) in the quartz-feldspar 
porphyries, whereas the feldspar porphyries consist of similar sized pheno
crysts of orthoclase and plagioclase. Both are commonly slightly saussuritized, 
and generally the plagioclase (An 2o-An 3 0) is predominant, forming a maximum 
of 10 percent of the rock. Compositionally these rocks are biotite-microquartz 
monzonites which have assemblages suggestive of greenschist facies metamor
phism. 

One dike on the east shore of Leg Lake is best described as a biotite micro-
granophyric quartz monzonite. The rock was mapped in the field as an aphani
tic felsite (Map Unit 7e). In thin section, it can be seen to comprise 50 percent 
granophyric oligoclase laths 0.6 by 0.2 mm, 20 percent subhedral equant po
tash feldspar grains, 20 percent anhedral 0.3 mm grains of quartz, 5 percent su
bhedral grains of muscovite and 1 to 2 percent epidote and accessory sphene, 
carbonate, chlorite and pyrite. 
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UNMETAMORPHOSED FELSIC TO INTERMEDIATE INTRUSIVE ROCKS 

Four major bodies of unmetamorphosed granitic rocks occur in the map-
area. They are the Okanse Lake batholith, the Perrigo batholith, the Costello 
Lake stock, and the Allison Lake batholith. 

The batholiths in this map-area are relatively simple (generally two or 
three phases), in distinct contrast to those found elsewhere in the Precambrian 
Shield (Ayres 1974; Ziehlke 1975). However, the mapping of the granitic areas 
was not as detailed as that of the remainder of the area and this conclusion is 
tentative. The various phases are mappable on the basis of composition, abun
dance and character of mafic minerals, presence and character of phenocrysts, 
amount of quartz, and texture. 

Perrigo Batholith 

The Perrigo batholith is an elliptical body, 7.7 km long in a northwest-
southeast direction and 5.8 km wide, centred approximately on Perrigo Lake. It 
is clearly intrusive into the metavolcanic and metasedimentary belt with zones 
of intrusion breccia developed over widths of 50 to 100 m along the east and 
south contacts. The gabbros east of Uchi Lake have been altered to a soft, fine 
grained, sheared chloritic rock or to a fine to medium grained glomeroporphyri-
tic rock with 20 to 30 percent plagioclase phenocrysts. Individual phases of the 
batholith are listed by age, oldest first, in the following discussion. 

There appears to be a distinctive xenolith-rich border phase (designated P-
1, Table 13) that is intergranular in texture with a "salt and pepper" weathered 
surface of white subhedral feldspar grains and black to dark green hornblende 
grains of equal size. In thin section the rock can be seen to be relatively coarse 
grained with 29 percent 5 to 6 mm long by 0.5 mm wide laths of plagioclase 
(An25-An3o) with strong normal zoning, interspersed with 26 percent slightly 
more rectangular 2 to 3 mm subhedral grains of orthoclase, 32 percent green 
hornblende grains (generally not exceeding 2 mm in length), 10 percent scat
tered 1 to 2 mm anhedral grains of biotite and trace amounts of sericite, epi
dote, carbonate and sphene. The plagioclase grains upon occasion have exten
sive sericitization of their cores. 

Progressing toward the interior of the stock, the next younger phase (desig
nated P-2, Table 13) is an equigranular hornblende quartz monzonite which 
weathers grey with a salt and pepper texture similar to that of the earliest 
phase. On the fresh surface it is grey to dark green with occasional 2 to 5 mm 
plagioclase phenocrysts. In thin section, a typical sample of this phase can be 
seen to consist of 38 percent oligoclase with about 5 percent of this material be
ing the aforementioned phenocrysts. The plagioclase is subhedral, exhibits 
well developed albite twinning and ranges in composition from A n 2 2 to An 1 0 . 
The remainder of the rock consists of microcline, quartz, hornblende, biotite, 
and trace amounts of accessory minerals as detailed in the mode listed in Table 
13. 

Biotite granite (phase P-3, Table 13) is found cutting the hornblende-biot-
ite quartz monzonite in numerous outcrops and is therefore younger than the 
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T A B L E 13 IMODES OF GRANITIC ROCKS OF THE PERRIGO BATHOLITH IN THE 
| EARNGEY-COSTELLO AREA. DATA ARE VOLUME PERCENTAGES. 

Sample No. 1 2 CO 4 
Plagioclase 29.2 38.2 11.0 20.3 

(range in An content) 30-25 22-10 22-10 30-25 
K-feldspar 26.5 16.5 49.0 34.1 
Quartz 0.3 16.5 28.7 21.0 
Biotite 10.5 11.8 6.8 6.5 
Hornblende 31.8 16.8 1.3 16.4 
Sericite 0.3 tr. 
Carbonate 0.6 0.6 
Zircon tr. 
Epidote tr. 0.6 2.5 0.6 
Opaques tr. 
Sphene 0.3 
Chlorite 0.9 

Notes: 1. Hornblende m onzonite, phase Pi. Sample number 73-12-186. 
2. Hornblende-biotite granodiorite, phase P2. Sample number 73-12-413. 
3. Biotite granite, phase P3. Sample number 73-12-412. 
4. Hornblende-biotite quartz monzonite, phase P4. Sample number 73-12-741. 

two preceding phases. This rock type is massive, hypidiomorphic equigranular 
in texture and has grey weathered and fresh surfaces. The only sign of altera
tion or recrystallization is the development of a thin (0.002 mm) albitic rim 
around the normally zoned plagioclase crystals. The potash feldspar is grid 
twinned microcline. The feldspars are not altered. 

The youngest phase (P-4, Table 13) is an equigranular to porphyritic horn
blende-quartz monzonite with occasional microcline phenocrysts. In most out
crops it weathers pink and is massive with no more than 5 percent 5 mm micro
cline phenocrysts. This phase makes up the central part of the stock and 
modally is similar to phase P-2 save for the fact that it has a higher hornblende 
to biotite ratio. Phase P-4 is, in addition, a coarser grained, less altered rock. 

The area of One Island Lake and to the west is underlain by a locally por
phyritic but generally massive hornblende-quartz monzonite which ranges as 
follows in modal composition: plagioclase, 8.1 to 35.0 percent; potash feldspar, 
26.9 to 40.6 percent; quartz, 9.2 to 16.1 percent; hornblende, 14.4 to 29.1 per
cent; biotite, 6.15 to 13.4 percent; and minor amounts of chlorite, epidote, apa
tite, and opaque iron oxides. The plagioclase ranges in composition from A n 3 6 to 
An 2 8 and is strongly reverse zoned. Where no zoning is apparent the composi
tion is calcic oligoclase. This phase is assumed on the basis of quartz content to 
be relatively young (Ayres 1974) and correlative with P-4. 

The rocks of the Perrigo batholith are cut by aplitic and pegmatitic veins 
which would represent relatively late phases younger than P-4. 
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Allison Lake Batholith 

The Allison Lake batholith extends along the east boundary of Birkett 
Township from south of Allison Lake to the north boundary of Costello Town
ship, a distance of 14.5 km. The southern boundary is based on Bateman's 
(1939) work, and the body extends northward east of Cook Lake and to the area 
of Bumpy Lake. The eastward extent of the body is at least 30 km (Ferguson et 
al. 1967). The portion of the body within the map-area weathers white to pink 
and exhibits fresh hypidiomorphic granular textures. It varies from medium to 
coarse grained, with locally pegmatitic areas such as a lens exposed east of the 
Wenasaga River in Birkett Township and pegmatitic veins cutting most out
crops. In thin section the body can be seen to vary from equigranular to porphy-
ritic with 10 to 15 mm microcline phenocrysts forming 50 to 75 percent of the 
rock. The microcline displays good grid twinning and is generally subhedral. 
Plagioclase (An 8 to An 1 6 ) makes up to 20 percent of the rock as 4 to 5 mm long 
subhedral grains. Quartz is generally interstitial as very irregular grains mak
ing up 10 to 20 percent of the rock. Muscovite is the common accessory mineral 
(5 percent) but biotite forms 2 to 3 percent of most samples. This muscovite 
granite also occurs as sills up to 152 m thick in the Slate Lake metasediments 
to the southeast of One Island Lake and on the shore of Latreille Lake. The peg
matitic phases of the body are quite coarse with books of muscovite up to 4 cm 
across and microcline crystals up to 30 cm long. 

Costello Lake Stock 

A small stock of biotite-hornblende trondhjemite occurs about 150 m west 
of Costello Lake. The body is poorly exposed and the contact with the surround
ing metasediments is largely ill-defined. The stock is circular in plan and about 
1.8 km in diameter. It consists of pink weathering massive hornblende tron
dhjemite with about 50 percent normally zoned oligoclase (An 2 8 to An 2 0 ) , 11 
percent potash feldspar, 14 percent quartz, 12 percent hornblende, 10 percent 
biotite and accessory minerals, including chlorite, epidote and sphene. Based 
upon occasional inclusions the stock cuts the metasediments, but its age rela
tions with respect to the other granitic bodies in the map-area are unknown. It 
is highly probable that the stock is the same age as the Perrigo and Okanse 
Lake batholiths and older than the Allison Lake batholith, based upon the 
more potassic composition of the latter. 

Okanse Lake Batholith 

The Okanse Lake batholith is well exposed in the north-central part of Ag
new Township south of Okanse Lake, where it forms a body 5.0 km in an east-
west direction by 6.6 km in a north-south direction. The batholith was not map
ped in a detailed fashion on this survey. Along the shore of Found Lake the Ok
anse Lake batholith intrudes the granophyric granodiorite of Map Unit 7. The 
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margins of the Okanse Lake batholith are xenolith-rich for 150 m to 300 m in
ward from the contact with the mafic metavolcanics along the south shore of 
Okanse Lake. The xenoliths vary from 2 m down to 1 cm and are generally an
gular to subangular fragments of mafic metavolcanics. Progressing inwards 
from the border zone, the batholith appears to be relatively uniform, pink 
weathering, occasionally feldsparphyric hornblende trondhjemite very similar 
in composition to the Costello Lake stock. 

In thin section, the plagioclase can be seen to be oligoclase-andesine, with 
normal zoned grains ranging in composition from A n 3 0 in cores to An 22 at rims. 
The rims are coated to a thickness of 0.05 mm with microcline and there is mi
nor sericitization of the plagioclase. The mode of a typical sample is as follows: 
plagioclase, 49 percent; potash feldspar, 11.3 percent; quartz, 21.3 percent; 
hornblende, 9.6 percent; biotite, 8.6 percent; chlorite, 0.3 percent; and trace 
amounts of sphene, opaque iron oxides and sericite. 

Miscellaneous Granitic Bodies 

A small stock of biotite-quartz monzonite occurs at the northwest end of 
Uchi Lake in Earngey Township. The stock is a maximum of976 m long by 183 
m wide and is massive, medium grained and weathers grey. Intrusive breccia 
consisting of angular fragments of intermediate pyroclastic metavolcanics up 
to 0.3 m on a side in a matrix of massive quartz monzonite occurs on the mar
gins of the body. In thin section the rock can be seen to consist of normally 
zoned plagioclase (An 2 8 -An 5 ) (21 percent), microcline (31 percent), quartz (21 
percent), biotite (9 percent), muscovite (and sericite) (7.5 percent), and trace 
amounts of carbonate, amphibole, epidote, and opaque iron oxides. Texturally 
the rock is massive in hand specimen; however, in thin section the plagioclase 
can be seen to be euhedral phenocrysts 0.7 to 1 mm long by 0.5 mm wide with 
sericitized and epidotized cores and exceptionally clear rims. The potash felds
par occurs as late anhedral blebs between plagioclase grains and quartz is an 
intergranular late phase. 

A 135 m by 1982 m sill of crumbly red-weathering hornblende-quartz mon
zonite cuts the metasediments on the north bank of the Wenasaga River in 
Birkett Township. The contact with the metasediments is relatively sharp with 
no megascopically visible metasomatic effects. The quartz monzonite has a rel
ict ophitic texture and consists of hornblende (30 percent), biotite (5 percent) 
plagioclase (An 3 0 ) (25 percent), quartz (10 percent), potash feldspar (30 per
cent), and traces of sphene and opaque iron-titanium oxides. The plagioclase 
occurs as badly corroded grains, in large part replaced by perthitic potash felds
par in which blebs of albitic plagioclase make up 20 to 30 percent of each grain. 
The altered nature of this rock type is here attributed to contact metamorphism 
by the nearby Allison Lake batholith, providing a tentative indication of the 
relative age of this sill, and hence also of the Perrigo batholith relative to the 
Allison Lake batholith. 

61 



Earngey-Costello Area 

METAMORPHISM 

The metavolcanic-metasedimentary sequence, the mafic and ultramafic in
trusive rocks and the early suite of felsic to intermediate intrusive rocks (Map 
Unit 7) have been regionally metamorphosed. The metamorphic grade ranges 
from low to middle greenschist facies, with some areas of cordierite amphibol
ite and hornblende hornfels facies (as defined by Winkler 1967). The central 
portion of the metavolcanic-metasedimentary belt is low greenschist in grade 
with some areas approaching prehnite-pumpellyite facies (Turner 1968). The 
assemblage carbonate + epidote + tremolite + albite + pumpellyite was ten
tatively recognized in a few samples of the cycle III basalt in the centre of the 
belt. 
Dating the metamorphic events is difficult, but it would appear that the main 
regional event post-dated intrusion of the intermediate to felsic intrusive rocks 
of Unit 7, in particular the granophyric granodiorites, in that these rocks are 
somewhat recrystallized. The main feature of the metamorphism in the area is 
that it is largely of the low pressure Abukuma type (Winkler 1967) with exam
ples of low pressure analogues to the greenschist and lowermost amphibolite 
facies of Turner (1968). Metamorphic grade is consistently higher to the east of 
the Uchi Lake fault where the grade rises to andalusite-cordierite-muscovite 
subfacies (Winkler 1967) in the metasediments about 1.2 km east of Leg Lake. 
This suggests that regional strike-slip faults in the area, such as the Uchi Lake 
fault, have been responsible for some vertical movement. 

The highest metamorphic grade in the area (hornblende hornfels facies) oc
curs in a zone of irregular width (about 600 m) adjacent to both the Okanse 
Lake and Perrigo batholiths. This contact metamorphism is clearly superim
posed on the regional metamorphic assemblages as cordierite in the amphibol
ite facies metasediments is replaced by masses of muscovite. Many of the dikes 
in the intermediate pyroclastics of cycle I near Uchi Lake are recrystallized and 
are, hence, pre-Perrigo batholith and may be more closely related to volcanic 
processes than was suggested by Bateman (1940). 

The regional metamorphism must post-date the folding since the green
schist facies assemblages are found in rocks of all three cycles, amphibolite fa
cies assemblages are present in cycle I rocks, in particular east of Leg Lake, 
and the transition from greenschist to amphibolite facies cuts the stratigraphy 
at a low angle. 
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CENOZOIC 

Quaternary 

PLEISTOCENE AND RECENT 

In general the map-area has abundant small outcrops that penetrate a rel
atively thin mantle of ground moraine and lacustrine sediments. The north
eastern portion of Costello Township has deposits of lacustrine clay in the vi
cinity of Costello Lake. Where trenched, the overburden throughout the map-
area seems to consist dominantly of varved lacustrine clays overlain by sandy 
and pebbly ground moraine. Just to the east of the South Bay Mine, exposures 
in gravel pits indicate that there is a transition from relatively thin ground mo
raine to thicker (about 10 m), ice-contact stratified drift. 

The map-area is a small part of a regional Pleistocene mapping project un
dertaken by V.K. Prest (1963) as part of a Geological Survey of Canada pro
gram. The following discussion is largely based upon his report. 

Glacial striae in the map-area indicate that the direction of ice movement 
was from the northeast. Retreat of this ice sheet resulted in the map-area being 
covered by the waters of Glacial Lake Agassiz. A re-advance of the ice sheet 
built the Lac Seul moraine, just east of the map-area. As this re-advance of ice 
retreated northward, about 9000 years B.P. (Prest 1963), the map-area was 
again occupied by Lake Agassiz. Small sandy moraine ridges east of the Wena-
saga River are possibly the result of this activity. 

Recent deposits include organic-rich muds on all the lake bottoms, with 
Costello Lake and Found Lake reduced to shallow depths ( ± 3 to 5 m) because 
of deposits of this sort. 

CORRELATION OF GEOLOGY WITH GEOPHYSICAL DATA 

The map-area was part of a joint Federal-Provincial aeromagnetic map
ping program in 1959. The maps resulting from this survey (ODM-GSC 1960a, 
b) were published as the Confederation Lake (872G) and Jeanette Lake (882G) 
sheets. 

The metasediments underlying Birkett Township are characterized by 
broad, gently sloping aeromagnetic contours with values gently increasing in 
the direction of the Perrigo batholith. This increase is probably an effect of the 
rising metamorphic grade to the south, reported by Breaks et al. (1975). To the 
west, the main part of the metavolcanic-metasedimentary belt is marked by a 
pattern of long linear positive and negative anomalies, with the positive ano
malies associated with ultramafic and mafic intrusive rocks and iron forma
tion. 

A small elliptical anomaly, about 600 gammas above background, at the 
south end of Leg Lake is due to the peridotitic rocks of Unit 6. Anomalies simi-
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lar in intensity but long and narrow are mainly due to the occurrences of oxide 
facies iron formation in cycle I. 

A long, thin anomaly, 1100 gammas above background, at the south end of 
Uchi Lake marks an occurrence of oxide facies iron formation, as does the next 
positive area to the west, on the west side of Uchi Lake. The eastern side of a V-
shaped anomaly with a high of 64 000 gammas south of Lost Bay of Confedera
tion Lake marks the position of the oxide facies iron formation at the top of cy
cle II. The western side of the anomaly is over the basalts that form the base of 
cycle III. A major linear positive anomaly overlies the granophyric granodior
ite of the Confederation Lake sill. 

Two smaller linear positive anomalies between Lost Bay of Confederation 
Late and Uchi Lake overlie the magnetite-bearing mafic flows of cycle II. 

A series of long linear negative anomalies 500 to 1000 gammas below back
ground underlies the projected trace of the Uchi Lake fault. This series of nega
tive anomalies allows the fault to be traced from the south end of Uchi Lake 
northward to Wabanook Bay where the anomaly is offset right-laterally. The 
fault continues northward to Perrigo Lake. 

The Perrigo batholith appears on the aeromagnetic maps as a series of 
broad negative anomalies. The Allison Lake batholith is aeromagnetically 
rather flat. 

In 1975 the Geophysics-Geochemistry Section of the Ontario Geological 
Survey conducted a gravity survey which included the map-area (Barlow et al. 
1976). The contoured gravity data show a linear high over the metavolcanic 
rocks with an apparent low or dislocation of the contours which perhaps marks 
a low separated by two highs ( < 375 mgals), with the low near the Uchi Lake 
fault. 

The Perrigo batholith is marked by a local circular low ( < 475 mgal) about 
4.8 km in diameter. 

STRUCTURAL GEOLOGY 

Foliation, Schistosity and Cleavage 

A prominent metamorphic foliation can be observed in most outcrops of the 
metavolcanic-metasedimentary rocks. The foliation is produced by the subpar-
allel orientation of minerals such as muscovite, biotite, amphibole, and felds
par and by stretching of fragments. The foliation is marked in the areas of 
hornblende hornfels contact metamorphism by extensive recrystallization. It is 
rare in the intrusive mafic to ultramafic rocks of Unit 6. This is probably 
strictly a function of grain size as this unit pre-dates the metamorphism. 

The foliation trends from about N45°E to easterly with a subvertical dip 
and, hence, is discordant to most primary structures which have a generally 
north-south strike. The discordant foliation is most prominent in the metasedi
ments underlying cycle I in eastern Earngey Township and in the intermediate 
pyroclastic rocks of cycle II on the east shore of Uchi Lake. 

The foliation appears to parallel the prominent lineation found in the vicin-
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ity of the Uchi Mine (Asbury 1975). A roughly concordant foliation is found in 
the>arioles associated with the cycle II basalts. 

Schistosity is present in association with large and small scale faulting. It 
is well developed in the metaperidotite sill 1064 m southeast of Drake Lake. It 
is prominently developed in the mafic metavolcanics which mark the Uchi 
Lake fault along the north shore of Wabunk Bay of Uchi Lake. There are nu
merous outcrops close to the Uchi Lake fault that have well developed schistos
ity, such as at the narrows between the northern and southern ends of Uchi 
Lake, and on the peninsula south of the Uchi Lake Lodge. 

Slaty cleavage was occasionally observed in the thicker mudstone beds, 
such as those associated with cycle II intermediate pyroclastic rocks south of 
the Ministry of Natural Resources cabin on Lost Bay. 

Gneissosity 

Mineral layering is found in the gabbro sills near the old Uchi Mine and in 
the Leg Lake sills. Metamorphic gneissosity is developed in the mafic metavol
canics as a contact metamorphic phenomenon within 300 m of the contact with 
the Okanse Lake batholith along the south shore of Okanse Lake and near the 
contact with the Perrigo batholith along the shores of Perrigo Lake. A weak 
gneissosity is developed in the granophyric granodiorite as the contact with the 
surrounding metavolcanics is approached. This gneissosity is defined by slight 
variations in mafic mineral and quartz phenocryst content. Its origin may be 
due to either magmatic or metamorphic processes. 

Lineation 

Secondary lineation, including minor fold axes, crenulations in foliation, 
elongated mineral grains and aggregates of grains, elongated clastic and pyroc
lastic fragments, spherulites and varioles, is present throughout the metavol
canic-metasedimentary and early intrusive units. The lineations are generally 
in the plane of foliation or bedding; a few representative measurements are 
plotted on the maps. 

The lineations form two sets; one defined by elongation of primary struc
tures such as varioles, spherulites, clastic and pyroclastic fragments, which 
seems to be vertical in orientation, and a second set comprising minor folds, el
ongated quartz and feldspar grains, and crenulations which define a maximum 
trending N64°E with a plunge of 46°. The second set is found in the area of the 
South Bay Mine. Similar types of lineations near Uchi Lake trend about 
N70°W with a plunge of 75°. 

It would appear that the shallow plunging lineations parallel the trend and 
plunge of the fold axes associated with the second folding. The vertical linea
tion is measured on objects that have been present throughout the deforma-
tional history of the area, such as spherulites and clastic and pyroclastic frag
ments, and may thus serve as a gauge of total strain of the rocks. Total strain 
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may, therefore, be more a function of the first, steeply plunging isoclinal fold
ing of the belt. 

Boudinage 

Slight development of boudinage structure occurs between some of the 
early quartz veins and the surrounding metavolcanic rocks in the vicinity of 
the Uchi Mine and in some of the pegmatitic veins cutting the metasediments 
in eastern Earngey Township. Asbury (1975) found, in a more detailed study of 
structural geology, that most of the boudinage structure between sulphides and 
wall rocks at the South Bay Mine lies in the plane of foliation. The neck line of 
the boudins (i.e., the thinned outline of maximum extension) extends perpendi
cular to the N64°E lineation, suggesting that the boudins developed during the 
phase of folding which created this lineation. 

Joints 

Joints were measured at scattered locations throughout the map-area. Due 
to space limitations they are not shown on the map. They are more prevalent in 
the more brittle rock types, such as the felsic and intermediate metavolcanics. 
The most strongly developed joint set has a strike trend of N45°E and a dip of 
75° to 90°. A secondary set is developed about a trend of N45°W with a dip of 65° 
to 80°. A subhorizontal set is found throughout the central and western part of 
the map-area where it results in large flat slabs 10 to 20 cm thick exfoliating 
from the surfaces of outcrops of some of the more porous rock types. 

Tectonic Events 

The metavolcanic-metasedimentary belt has been affected by three major 
tectonic events; two resulted in folding and one, in faulting. The first was fold
ing of the supracrustal rocks about north-trending, steeply plunging axes. The 
folding was first isoclinal in nature, resulting in the series of closely spaced 
traces of axial planes shown on Figure 2 and Figure 4. Continued compression 
in the same direction resulted in the formation of a regional anticlinorium cen
tred just east of Leg Lake. A regional synclinorium centred on the west bound
ary of Earngey Township, as proposed by Goodwin (1967), was also the result of 
this folding event. 

The isoclinal, north-south trending folds were the result of the first folding. 
This is apparent from the fact that the major east-west trending folds produced 
by the diapirism of the late granitic rocks, such as the Okanse Lake batholith, 
have a strong axial plane foliation and cleavage which cuts the north-south 
folds. 

Small scale folds in the vicinity of the South Bay Mine in Dent Township 
and western Earngey Township have axial planes which trend N64°E and 
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plunge 40 degrees. Because the strike of the metavolcanics in this area shifts 
from a north-south to a northeasterly trend, the change in trend of the fold axes 
may simply be a reflection of the change in strike of the units. However, consid
ering this fold trend in conjunction with the minor flexures in the trace of the 
axial planes of the isoclinal folds west of Uchi Lake and with the development 
of an east-west metamorphic foliation in the same part of the map-area, the au
thor believes that a second folding event, brought about by north-south com
pression, generated all of these features. 

Associated with the second folding event, involving compression in a north-
northeast direction, was the development of the Uchi Lake fault, which is a 
branch of the Sydney Lake cataclastic zone (Breaks et al. 1975). This is an east-
west trending, major structural discontinuity that extends well over 200 km 
from the shore of Lake Winnipeg in Manitoba (Stone 1976). 

Folds 

Goodwin (1967) postulated the existence of a regional synclinorium, the 
trace of the axial plane of which passes down the middle of the metavolcanic-
metasedimentary belt in eastern Mitchell Township and east of Mukukee 
Lake, crossing the northwest corner of Agnew Township. To the east of this 
axis the work of Goodwin (1967) and Pryslak (1969, 1970a,b, 1971a,b, and 
1972a,b) suggests that the metavolcanic-metasedimentary rocks form a homoc-
linal succession younging eastward. To the west of this axis, the present survey 
has established the existance of a complicated sequence of steeply plunging, 
north-trending isoclinal folds developed on both limbs of a regional anticlino
rium that is centred on the area just east of Leg Lake (see Figure 4) rather than 
a simple homoclinal succession as suggested by Goodwin's (1967) reconnais
sance work. 

The isoclinal folds are predicated by facing criteria, such as pillow shape 
and packing, concentration of amygdules toward the top of pillows and flow top 
breccia in flows, and by primary structures in metasediments and water-laid 
pyroclastic rocks, such as graded bedding, cross-stratification and bomb-sags. 
Graded bedding in pyroclastic rocks is not generally a good top indicator in that 
reversals due to the influx of coarse, newly-erupted material can alter an other
wise fining-upward sequence (Macdonald 1972). However, in most instances in 
the map-area in which graded bedding in pyroclastic rocks was used as a facing 
direction indicator, the surrounding flows and/or metasediments indicate suba
queous deposition, and grain size, bed thickness and a unimodal character of 
fragment sizes all indicate distal facies (possibly a turbidite mode of deposi
tion), rendering the facing direction indicators fairly reliable (Macdonald 
1972). 

The trace of the axial plane of an anticline extends from claim KRL 43141 
just west of Uchi Lake northward through the centre of the Uchi Mine property 
of Little Long Lac Mines Limited to at least the northern boundary of Earngey 
Township. The location of this fold is based upon opposing pillow tops and the 
repetition by folding of the Hill-Sloan-Tivy quartz horizon which occurs on its 
western limb. The equivalent on the eastern limb is a thin, sporadically expo-
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sed unit of oxide facies iron formation on claim KRL 12485 intercalated with 
the gabbros and mafic and felsic flows of cycle II. 

The rocks of cycle II are folded about a synclinal axis, the trace of the axial 
plane of which lies east of the Little Long Lac Mines Limited property and ex
tends from the Uchi Lake fault northwest of Wabanook Bay to the north bound
ary of Earngey Township and thence northeastward to the Uchi Lake fault. Ba
salts within cycle II are repeated on either side of the fold axis and westward-
facing tops are found in the felsic tuffs at the north end of the bay on Uchi Lake 
to the west of Wabunk Bay. Eastward facing directions are found in the felsic 
tuffs on claim KRL 5041 south of the Uchi Mine and in the intermediate pyroc
lastic rocks on the powerline east of claim KRL 5019. 

An anticline, centred on the peninsula jutting out from the north shore of 
Uchi Lake, is postulated because of the repetition of a thin metabasalt unit on 
the east side of the peninsula and 970 m to the west-northwest and because of 
the occurrence of westward facing tops in the former unit (not shown on map). 

Opposing tops in the metasediments underlying Neepawa Bay of Uchi 
Lake suggest the existence of an anticline in that area. This is also borne out by 
the occurrence of several west-facing top determinations in the eastern portion 
of the basalt unit just west of Neepawa Bay (see Figure 4). This band is cut off 
by a southeasterly-striking fault which lies along the east shore of Wabanook 
Bay. The trace of the axial plane of the anticline can not be traced north of Wa
banook Bay for about 4.8 km to a point just northwest of the Uchi Lake Lodge, 
from where it can be traced through Wabunk Bay of Uchi Lake to the area east 
of Perrigo Lake. 

A syncline lies east of Leg Lake, with the trace of the axial plane passing up 
the centre of the Leg Lake sills with a northeasterly trend, to a point east of 
Drake Lake where the fold is cut off by the rocks of the Perrigo batholith. This 
fold is based upon abundant east-facing top determinations (graded bedding) in 
the metasediments along the west side of Leg Lake, and west-facing graded 
bedding in the intermediate tuffs interbedded with the metabasalts east of Leg 
Lake. There appears to be a general equivalence between the metabasalts and 
interbedded intermediate tuffs east of Leg Lake and the gabbros and diorites 
west of Leg Lake. The latter have abundant intercalated intermediate and fel
sic tuffs and may well be coarse grained mafic flows. They were mapped as in
trusive rocks solely on the basis of their grain size. 

Continued compression in a generally east-west direction, after formation 
of the closely spaced isoclinal folds in Earngey and Agnew Townships, resulted 
in the formation of the anticlinorium centred east of Leg Lake and the synclino
rium centred on the South Bay Mine at the top of cycle III. The evidence for the 
anticlinorium is summarized in Figure 4, a schematic block diagram drawn on 
a line just north of Wabanook Bay from the metasediments in southeast 
Earngey Township to the synclinorial axis at the top of cycle III. Examination 
of the succession to the southeast and northwest of the anticlinorial axis re
veals a progression from mafic flows and mafic to ultramafic intrusives near 
the axis (east of Leg Lake) to predominantly intermediate pyroclastic rocks 
succeeded by intercalated metasediments and intermediate pyroclastics away 
from the axis of the fold at the south end of Uchi Lake and southeast of Leg 
Lake. The anticlinorium also exhibits the expected facies change from a met
asedimentary terrain distant from the volcanic centre high in the stratigraphy 
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in Birkett and eastern Earngey Township to the laterally equivalent but more 
proximal upper pyroclastic part of cycle I, for instance, along the west side and 
to the north of Uchi Lake. The proposed anticlinorium has a plunge of unknown 
magnitude to the southwest. The structural complexity in the eastern half of 
the metavolcanic and metasedimentary belt as a whole is partially explained 
by the greater amount of shortening in the eastern half, brought about by the 
greater abundance of granitic diapirs such as the Okanse Lake batholith, the 
Perrigo batholith and the Allison Lake batholith. 

North of Perrigo Lake the mafic flow and hyaloclastic unit form a U-shaped 
pattern reminiscent of a fold nose. Opposing top determinations are not avail
able; however, west-facing tops in the metasediments just east of the assumed 
trace of the axial plane and the general symmetry of the distribution of the li-
thologies suggest that a syncline exists there, flanked by an anticline on either 
side. 

Work to the north in McNaughton Township (Johns 1977) indicated abun
dant east-facing tops based upon pillow shape and packing in the eastern limb 
of the mafic unit, corroborating the interpretation of a syncline here. Uni
formly west-facing tops through the bulk of the succession in Honeywell Town
ship (Johns 1977) suggest that an anticline must exist in the area of Philchub 
Lake in Agnew Township. 

The pattern north of Perrigo Lake is, then, one of a central synclinorium 
flanked by two anticlines, as is the case south of the Perrigo batholith in 
Earngey Township. The eastern anticline may pass to the east of the batholith; 
and the other two folds, to the west. The trace of the axial plane of the anticlino
rium is cut off by the Perrigo batholith, conforming to the conventional model 
of diapiric bodies breaching anticlines (McGregor 1951). 

A second folding event produced relatively open, small scale folds in the vi
cinity of the South Bay Mine in Dent Township (Asbury 1975). The main effect 
of this folding in the map-area is a lineation that trends N64°E and plunges 
about 40° and is defined by elongated quartz and feldspar grains along the west 
shore of Lost Bay. 

As indicated in the section on Tectonic Events, an east-west foliation and a 
west lineation, trending E20°S to E30°S and plunging at about 75° in the vicin
ity of Uchi Lake, are evidence for folding about westward plunging fold axes. 

Faults 

Faulting is postulated in the map-area on the basis of: (1) stratigraphic off
sets; (2) zones of shearing and/or schistosity or mylonitization; (3) aeromag
netic lineaments (generally negative linear anomalies); and (4) offsets in grav
ity data. 

Most of the faults in the map-area lie along topographic lows and can not be 
directly observed. Offsets vary from a few centimetres to several hundred me
tres. Most of the faults are subvertical in dip, with the possible exception of the 
Uchi Lake fault. More precise location of faults in the metavolcanic-metasedi-
ment assemblage was obtained through observation of such features as: a) al
teration (silicification, epidotization, carbonatization, talc-carbonate altera-
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tion of ultramafic rocks, presence of sulphide minerals); b) presence of mylonite 
zones; c) presence of schistosity and brecciation adjacent to topographic linea
ments; and d) offset of rock units and/or metamorphic zones. 

Brecciation, schistosity, carbonatization and silicification are well devel
oped in the area of the Uchi Lake fault and the fault paralleling the east shore 
of Wabanook Bay of Uchi Lake. 

The most important set of faults, in terms of probable magnitude of dis
placement, are those with a north-south orientation. Strike-slip faults, for the 
purposes of this report, trend parallel to strike and show evidence of strike and 
dip slip components of movement. These strike-slip faults must have developed 
relatively early because: 1) they are offset by east-west faults and 2) where one 
of these faults cuts the Okanse Lake batholith there is no evidence of myloniti-
zation or brecciation, suggesting that most movement is pre-intrusion. Evi
dence from the Sydney Lake area to the south and west indicates that the ex
tension of the Sydney Lake fault strike-slip set found in the map-area has also 
been subjected to late movement relative to the first folding in the area, in that 
there is extensive mylonitization without annealing in the Sydney Lake area. 
Therefore, there has been continued activity along the fault (Stone 1976). The 
major strike-slip fault in the map-area is herein named the Uchi Lake fault. It 
extends from west of Philchub Lake at the south edge of the Okanse Lake ba
tholith southward through Wabunk Bay of Uchi Lake and the length of Uchi 
Lake to Wabanook Bay. South of Wabanook Bay, the Uchi Lake fault can be 
traced southward and then eastward to just north of Bruce Lake (Breaks et al. 
1975). Detailed examination of the fault system to the west by Stone (1976) has 
disclosed that the last movement on the fault was strike-slip, as is the case in 
the present map-area, and that it was dominantly right-lateral. Evidence dis
cussed in Metamorphism shows that there is also a vertical component to the 
movement on this fault. 

Another major strike-slip fault extends along the east shore of Wabanook 
Bay of Uchi Lake, perhaps as far north as the north end of Leg Lake and south 
to southeast from Wabanook Bay for at least 6 km. Evidence for this fault in
cludes extensive shearing, a marked topographic lineament and the offset of 
the mafic metavolcanics of cycle II on the east side of the Neepawa Bay anti
cline. Movement on this fault is probably left-lateral. 

A major strike-slip fault extends the length of Leg Lake and thence north
eastward along the creek flowing into the northeast end of Leg Lake. The fault 
is marked by talc-carbonate alteration of the ultramafic rocks, shearing of the 
metaperidotite along the creek entering the northeast end of Leg Lake, and 
slight folding of the metasediments along the west side of Leg Lake. The sense 
of movement suggested by the folding is right-lateral but the amount of dis
placement, both horizontally and vertically, is unknown. 

The faults trending at a high angle to strike have widely varying amounts 
of horizontal displacement from a few centimetres to several hundred metres. 
The vertical movement on these faults is difficult to estimate, but may be ap
preciable. 

An east-northeast striking fault extends from North Bay of Confederation 
Lake in Dent Township for 4 km into the northwest corner of Agnew Township. 
The fault appears to truncate a band of mafic metavolcanics about 1.6 km wide 
that extends from the north because intermediate metavolcanics predominate 
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south of the fault. The fault is the site of a prominent topographic lineament in 
the map-area but, due to lack of outcrop, convincing displacement of individual 
units could not be found. The disruption of the gabbro sills shown on the maps 
may simply reflect their original distribution. 

The fault that extends west from Philchub Lake in Agnew Township ap
pears to displace a magnetic high on ODM-GSC Map 872G. In addition, hori
zontal displacement of a thin, poorly exposed intermediate pyroclastic unit 
amounts to approximately 300 m, with displacement decreasing toward the 
east end of the structure. The area of the fault is marked by a poorly defined ae
rial photograph lineament and the displacement of magnetic anomalies (ODM-
GSC 1960a). 

An east-west striking fault extends N70°E for 2.6 km from a lake south of 
Philchub Lake in Agnew Township. The horizontal component of displacement 
on this fault is about 75 m, as indicated by offset of a distinctive hyaloclastic 
unit west of Philchub Lake. 

The Bear Lake fault is a portion of an extensive topographic lineament ob
served on ERTS imagery and extends some 80 km from north of Trout Lake to 
the west of the map-area to Slate Lake south of the map-area. The fault extends 
from Fly Lake on the west boundary of Earngey Township through Neepawa 
Bay of Uchi Lake to the southeast corner of the township, a distance of about 
6.4 km. Horizontal displacement on this fault within the map-area appears to 
be left-lateral with a horizontal component of about 2.1 km based upon offset of 
the mafic-intermediate contact east of Fly Lake. 

South of Wabanook Bay are several generally east-west trending faults in
volving relatively minor horizontal displacement of thin marker horizons such 
as metasedimentary units. There is usually not enough exposure to be able to 
correlate units on either side of the faults sufficiently well that measurements 
of horizontal displacement are meaningful. 

Strain 

An interesting problem with respect to the amount of mechanical strain 
the rocks of the map-area have undergone, and with which fold event most of 
the strain is associated, has yet to be resolved. Objects such as clasts in metapy-
roclastic rocks and metasediments and the varioles in the basalts of cycle III 
have a prominent vertical elongation of about 2:1. In addition, the varioles are 
slightly elongated perpendicular to regional bedding. By analogy with the 
analysis of Hudleston (1976), the elongation perpendicular to bedding is due to 
the east-west trending second folding, which is a much less intense event than 
the isoclinal north-south trending folding that so dramatically elongates the 
varioles in the vertical direction. 

It should be noted that the mineral lineations as little as 1.6 km away in 
the South Bay Mine area trend N64°E and plunge about 40° (Asbury 1975). The 
N64°E trending lineations form a second set which, in terms of trend and 
plunge, is a distinct structural domain not readily relatable to the domain 
around the mine. 
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ECONOMIC GEOLOGY 

The map-area was the object of prospecting activity in the period 1925-
1930, with the amount of activity for a time rivalling that of the Red Lake 
camp. This early activity was in search of gold and consisted of stripping and 
trenching on a number of properties (Greig 1927; Thomson 1938; Bateman 
1939), including the Grassett-Cameron prospect (Little Long Lac Mines Lim
ited) and the Bobjo prospect (New York Oils Limited) upon which underground 
development was carried out. 

Exploration of the area was relatively quiescent from 1929 through 1937 as 
the Red Lake discovery in 1925 and the general lack of success in the map-area 
siphoned interest to more promising areas. However, there was renewed inter
est in gold in the area in 1937 and 1938 due to the discovery on the Uchi Gold 
Mines Limited property which resulted in production over the period 1938 to 
1943. 

Prospecting activity for base metals resulted in some activity in 1956 and 
1957, when Kolak Mines Limited briefly held a Cu-Ni property on the north 
shore of Uchi Lake. A new company, Campbell Island Mines and Exploration 
Limited, acquired the property in 1956 and conducted an exploration program 
to 1957. Although results were disappointing, the prospect has been periodi
cally re-staked. 

Northgate Exploration Limited conducted an exploration program in 1959 
on the Woco property (Thomson 1938), one of the old gold occurrences. 

The discovery of a Cu-Zn-Ag orebody by Selco Mining Corporation Limited 
in 1968 in Dent Township, 0.8 km west of the map-area, resulted in both 
Earngey and Agnew Townships being completely staked in 1969-1970. A num
ber of base metal exploration projects were carried out at that time. 

Gold 

As most of the gold exploration took place in 1939 and 1940 and the 
trenches and pits are in poor condition, difficult to locate, and in some instances 
covered by tailings, a great deal of reliance has been placed upon the reports of 
Thomson (1938) and Bateman (1939). In an attempt to provide a more modern 
view of its origin, the Hill-Sloan-Tivy quartz horizon was remapped by one of 
the author's assistants at a scale of one inch to 100 feet. Additional details of 
volcanic stratigraphy provided a suggestion, but no positive proof, that the 
Hill-Sloan-Tivy quartz body is probably a synvolcanic chert horizon. 

Thomson (1938) suggested four modes of occurrence for the gold minerali
zation in the map-area: 

1) Quartz veins and stringers filling fractures, principally in mafic flows, 
metagabbro, and felsic pyroclastics, with associated sulphide minerals and car
bonates also carrying gold 'values'. This type is represented by the Uchi Gold 
Mines and the Kenelda Gold Mines Limited prospect of Little Long Lac Mines 
Limited. 

2) Fissure veins filled with quartz, minor carbonate and tourmaline. This 
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type is considered by the author, at least in part, to represent synvolcanic chert 
given the length, regularity of thickness and constancy of relationship to vol
canic stratigraphy. Properties representing this type of mineralization are the 
Uchi No. 3 vein, the Grassett-Cameron prospect, Hanalda-Kenelda prospect, 
Jalda prospect and the Tremblay prospect. 

3) Shear zones occupied by sulphides and quartz veins. The Geisler (Rain-
gold) occurrence is of this type. 

4) Quartz veins and stringers in iron formation which are of minor impor
tance in the area. 

Bateman (1940) suggested that metamorphism in the map-area is con
trolled almost entirely by the Perrigo batholith with a series of zones concentri
cally disposed about the batholith. These zones are, in order of appearance as 
one proceeds westward from the batholith: 

1) A zone in which mafic metavolcanics and metagabbros consist of fresh, 
zoned calcic oligoclase and hornblende in a coarse granoblastic texture. 

2) Further to the west, "hornblendes" become more fibrous and the felds
pars are saussuritized, and the rocks are in general foliated. The author consid
ers these fibrous amphiboles to be members of the tremolite-actinolite series, a 
normal assemblage in greenschist facies metavolcanics. 

3) Well to the west, in the Lost Bay area, the mafic metavolcanics were said 
by Bateman (ibid.) to consist of clinozoisite + carbonate + albite + tremolite. 

Bateman related the position of the gold occurrences in the map-area to the 
outer part of the second of his contact metamorphic zones about the Perrigo ba
tholith. He documented alteration of the wall rocks of the gold deposits in 
which normal mineralogy was replaced by carbonate, sericite, pyrite, pyrrho-
tite, biotite and albite in order of abundance. There is a net gain in the wall 
rocks, on a constant volume basis, of K 2 0 , C0 2 , Si0 2, H 2S, Na 2 0, and Fe. 

Several comments are in order with respect to Bateman's thesis. The first 
assemblage of hornblende and zoned calcic oligoclase is a normal amphibolite 
facies assemblage (Winkler 1967) and is found not only in a zone centred on the 
Perrigo batholith, but in many localities east of the Uchi Lake fault, which is 
the major factor controlling distribution of metamorphic grade in the eastern 
portion of the belt (Thurston and Breaks 1978). The second assemblage appears 
to be the normal regional greenschist facies assemblage for mafic metavolcan-
ics-metagabbros and extends well to the north and south of the area of gold 
mineralization, for example see Johns (1977). The unusual aspects of the re
gion underlain by cycle II metavolcanics with respect to the gold mineraliza
tion appear to be the coincidence of a) tight isoclinal folding, b) the presence of 
several competent rock types prone to fracturing, such as felsic tuffs and chert 
horizons, and c) the presence of the metagabbro sills. The third assemblage in 
the mafic rocks, in which carbonate, epidote and tremolite-actinolite are abun
dant, occurs throughout the length of the cycle III basalts from the north end of 
Fly Lake in Mitchell Township (Pryslak 1970b) to Washagomis Lake in Goo-
dall Township (Pryslak 1972a). The distribution of this assemblage is not a 
function of proximity to a batholith but seems rather to be a regional altera
tion. 

Pyke (1975a) suggested that the ultramafic metavolcanics in the Timmins 
area may be the source for the gold mineralization found in the area, following 
Boyle's (1961) suggestion that the mineralization was re-mobilized during dy-
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namothermal metamorphism. Keays (1975) suggested that talc-carbonate al
teration of ultramafic rocks may release "significant" quantities of Au and S. 

The author would suggest that the following hypotheses may explain the 
distribution and source of gold mineralization in the map-area: a) gold, origi
nally in the mafic and ultramafic rocks of cycle I, was re-mobilized during me
tamorphism and deposited in the nearest dilatant zone, the metagabbro-meta-
volcanic complex of cycle II east of Lost Bay. The source of hydrothermal fluids 
would still be the Perrigo batholith; b) gold, originally in metagabbros associ
ated with cycle II volcanism, was re-mobilized by the carbonate alteration 
brought about by the intrusion of the Perrigo batholith and associated dikes 
during folding and metamorphism and deposited in the vein systems; or c) 
probably the most likely, gold in the metagabbros was re-mobilized during deu-
teric alteration and deposited in units such as the Hill-Sloan-Tivy quartz hori
zon and the surrounding early quartz veins as an essentially synvolcanic event. 
Evidence in favour of this hypothesis is the close spatial relationship of all the 
prospects with the Hill-Sloan-Tivy quartz horizon, an indication in itself of syn
volcanic hydrothermal activity that may have resulted in alteration of the me
tagabbros and release of the Au. 

Copper and Nickel 

The Campbell Island Mines and Exploration Limited occurrence on the 
north shore of Uchi Lake is an unique type of mineralization in the map-area. 
Pyrite, pyrrhotite, chalcopyrite, and pentlandite (with minor violarite) occur as 
massive fracture fillings and as disseminations throughout the middle portion 
of a 1.04 km long metagabbro dike which cuts the cycle I metavolcanics. The oc
currence is generally low grade on surface and both the grade and the thickness 
of the dike diminish with depth. The amount of sulphides seems to be, at least 
in part, dependent on the degree of saussuritization and chloritization the dike 
has undergone. In addition, the sulphides are largely associated with closely 
spaced northeast-trending shear zones (Coats 1959). Coats (1959) concluded 
that the deposit is hydrothermal in nature and linked it to mineralization 
processes active in the gold prospects in the Uchi Mine area. 

Volcanogenic Cu-Zn-Ag Massive Sulphide Deposits 

In 1968 Selco Mining Corporation Limited discovered a volcanogenic Cu-
Zn-Ag massive sulphide ore body in Dent Township (Pryslak 1969; Pollock et 
al. 1972). The deposit occurs toward the top of the cycle III metavolcanics inter-
bedded with rhyolitic flows and pyroclastics and intruded by a coeval endoge
nous dome of rhyolitic quartz-feldspar porphyry (Pollock et al. 1972; Asbury 
1975). This orebody lies 0.4 km west of the map-area. 

The upper portion of the cycle III metavolcanics is coincident with the axis 
of a regional synclinorium which passes through the northwest portion of Ag
new Township. An assiduous search for an extension of the orebody to the north 
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within the map-area has been conducted by Selco Mining Corporation Limited 
and South Bay Mines Limited. However, this has not met with success. 

The most siliceous portion of the top of volcanic cycle II in the Lost Bay area 
is represented by dacitic water-laid pyroclastics. In general, Cu-Zn-Ag massive 
sulphide orebodies are found in association with more siliceous rhyolitic to 
rhyodacitic metavolcanics (Sangster 1972). Therefore, cycle II in the map-area 
does not have the same high potential as cycle III. 

There is a very limited development of rhyolite associated with cycle I vol-
canism within the present map-area, and most is rather fine grained tuffaceous 
material, not usually associated with this sort of mineralization (Sangster 
1972). There are, however, ample possibilities of Cu-Zn-Ag sulphides associ
ated with the exhalative units (Ridler 1971) that cap, in particular, cycle II in 
the Lost Bay area. 

Electromagnetic conductors of economic significance were not found in the 
upper portion of cycle II during the extensive exploration activity that followed 
Selco's discovery. Work by Selco Mining Corporation Limited as an option 
agreement with Little Long Lac Mines Limited on an area of the cycle II meta
volcanics indicated several graphitic horizons which suggest a possibility of 
distal facies, syngenetic ore deposits (mineralization in a exhalative or met
asedimentary environment). 

List of Properties1 

ALCHIB DEVELOPMENT LIMITED [1970] (1) 

(1) Alchib Development Limited held in 1970 a group of 18 claims (KRL 
69870 to 69887) in Agnew Township (Figure 7a) which were part of a larger 
group, mostly in Honeywell Township to the north. No assessment work is on 
file for the claims and they have since reverted to the Crown. 

AMORADAGOLD MINES LIMITED [1939] (2) 

This company explored in the late 1930s a group of 27 claims (KRL 16722 
to 16748) in Agnew Township. The location is not known more precisely and 
Bateman (1939) stated that nothing significant was found. The claims have 
since reverted to the Crown. 

*IN THE FOLLOWING DISCUSSION, THE LATEST YEAR OF EXPLORATION ACTIVITY IS NOTED IN SQUARE BRACKETS. 
NUMBERS IN ROUND BRACKETS CORRESPOND TO BOLD-FACE NUMBERS USED TO LOCATE THE PROPERTIES ON THE GE
OLOGICAL MAPS. INFORMATION ON PROPERTY HOLDINGS IS AS OF DECEMBER 31,1974. 
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14 

15 
SMC 14571A 

FIGURE 7A-PROPERTIES IN AGNEW TOWNSHIP, CIRCA 1969-1970. INFORMATION COMPILED BY R.A. RILEY, RESI
DENT GEOLOGIST, MINISTRY OF NATURAL RESOURCES, RED LAKE. NUMBERS CORRESPOND TO THOSE IN 
THE LIST OF PROPERTIES IN THE TEXT AND ON THE MAPS. 

M.J. BOYLEN ENGINEERING OFFICES [1969] (3) 

The Boylen group A claims (Figure 7a) are a group of 23 claims in the 
northwest corner of Agnew Township which are underlain by mafic and inter
mediate metavolcanics of cycle III. The claims were covered by an airborne 
electromagnetic and magnetic survey (Resident Geologist's Files, Ontario Min
istry of Natural Resources, Red Lake) in 1969. The claims have reverted to the 
Crown, with no record of follow-up drilling. 

The Boylen group B claims (KRL 66279-66280, KRL 66446-66447, and 
KRL 64439-64440) on the west boundary of Agnew Township are underlain by 
the intermediate metavolcanics of cycle III. These claims were also covered by 
the electromagnetic and magnetic survey in 1969; no follow-up drilling is on 
file. The claims have since reverted to the Crown. 
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Figure 7b-Properties In Earngey Township, circa 1969-1970. Information compiled by R.A. Riley, Resi
dent Geologist, Ministry of Natural Resources, Red Lake. Numbers correspond to those in 
the List of Properties in the text and on the maps. 

Boylen group C claims (KRL 69267-69273), a total of 7 claims, were at the 
south end and east of Mukukee Lake, and are underlain by intermediate meta
volcanics of cycle III. An airborne electromagnetic and magnetic survey was 
done over these claims, with no follow-up drilling on file. The claims have since 
reverted to the Crown. 

COLLEEN COPPER MINES LIMITED [1969] (4) 

Colleen Copper Mines Limited held, in 1969, a block of 20 claims (KRL 
69416-69418 and KRL 69440-69456) in Agnew Township (Figure 7a). Ground 
magnetic and electromagnetic surveys were conducted in the spring of 1969. 
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No conductors were found and the claims have since reverted to the Crown. The 
claim group is underlain by dominantly intermediate pyroclastic rocks at the 
top of cycle II. 

COPPERVILLE MINING CORPORATION [1969] (5) 

Copperville Mining Corporation held, in 1969, a group of 30 claims in Ag
new and Earngey Townships, numbered KRL 69407 to KRL 69415, KRL 69419 
to KRL 69422 and KRL 69427 to 69439 (Figure 7a). The claims lie along the 
south boundary of Agnew Township and partly cover the patented claims of 
J.A. Tremblay. A ground electromagnetic and magnetic survey was done; no 
conductors were found. The property is underlain by the mafic metavolcanics 
with minor felsic pyroclastics and metagabbro of cycle II. The claims have since 
reverted to the Crown. 

NEW GRANDROY RESOURCES INCORPORATED [1969] (6) 

Grandroy Mines Limited held, in 1969, 2 claims (Figure 7a) (KRL 67146 
and 67151) in Agnew Township, underlain by the Okanse Lake batholith. An 
airborne electromagnetic and magnetic survey was flown (Resident Geologist's 
Files, Ontario Ministry of Natural Resources, Red Lake) but no follow-up work 
is on file. The claims have since reverted to the Crown. 

MIDLAND NICKEL CORPORATION LIMITED [1969] (7) 

In December 1969, Canex Aerial Exploration Limited flew a combined 
magnetic and electromagnetic survey over the southeastern part of Agnew 
Township, as indicated on Figure 7a. This area was covered by 56 claims (KRL 
63901-63956). The claim group is underlain by the dominantly mafic lower por
tion of cycle II. No known follow-up work is on file. The claims have since re
verted to the Crown. The work was evidently done under an option agreement. 

NEW HARRICANA MINES LIMITED [1969] (8) 

New Harricana Mines Limited held, in 1969, a group of 18 claims (KRL 
66164-66166, KRL 66171-66173, KRL 66178-66180, KRL 66185-66187, KRL 
67087-67089, and KRL 67094-67096) in northern Agnew Township (Figure 
7a), underlain by the Okanse Lake batholith and intermediate pyroclastic 
rocks of cycle III. An airborne electromagnetic and magnetic survey was flown 
over the claims (Resident Geologist's Files, Ontario Ministry of Natural Re
sources, Red Lake). No follow-up work was reported. The claims have since re
verted to the Crown. 
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NEW HOSCO MINES LIMITED [1969] (9) 

New Hosco Mines Limited, as a member of the "Red Lake Syndicate" held 
several groups of claims in Earngey, Agnew, and Costello Townships in 1969 
and 1970, staked as a result of the South Bay Mines Limited discovery in Dent 
Township. Group 1, shown on Figure 7b, lay in Agnew and Costello Townships 
and consisted of claims KRL 73493-73539, KRL 73455-73472, KRL 63055-
63058, KRL 73394-73411, KRL 73473-73492; a total of 107 claims. The claim 
group, centred on Philchub Lake, is underlain by the predominantly mafic me
tavolcanics and coeval metagabbro of cycle I. Group 4, shown on Figure 7a, con
sisted of claims KRL 72180-72212; a total of 33 claims. 

These claims lay east of the south end of Fly Lake in southern Earngey 
Township and are underlain by mafic, intermediate, and felsic metavolcanics 
of cycle III. Group 5, shown on Figure 7a, consisted of KRL 72091-72178 (38 
claims). The claims lay between Leg and Uchi Lakes and are underlain by 
mafic and intermediate metavolcanics of cycle I. Group 6, shown on Figure 7a, 
consisted of 44 claims (KRL 73412-73455). The claims cover the central part of 
Lost Bay of Confederation Lake and extend south to a point at the south end of 
the Little Long Lac Mines Limited block. The claim group is underlain by the 
intermediate pyroclastic rocks at the top of cycle II. All of these claim groups 
were covered by a ground electromagnetic survey in 1969. No anomalies were 
considered sufficiently significant for follow-up work and none is on file. The 
claims have since reverted to the Crown. 

NEW YORK OILS LIMITED (FORMER BOBJO PROSPECT) [1939] (10) 

The property of New York Oils Limited consists of 9 claims (KRL 4544, 
4546, 6630-6633, 6638, 6889 and 6890) on Bobjo Point on the west side of Lost 
Bay in Earngey Township. The property was first staked in 1927 as the Laidley 
claims and was shortly thereafter optioned to Coniagas Mines Limited. Bobjo 
Mines Limited was formed in 1928 and a shaft was sunk 82.3 m with two levels 
and about 488 m of lateral workings established. As the high grade mineraliza
tion found on surface was not found to persist at depth, work was stopped in 
1929. In 1938 and 1939, under T.L. Fawcett, a further 2134 m of diamond drill
ing was carried out. 

The property is underlain by spherulitic and massive mafic flows toward 
the base of cycle III, cut by a small body of quartz-feldspar porphyry and a 1am-
prophyre dike. The most complete description is that of Bateman (1940) which 
is summarized below, with additions from the present survey. The spherulitic 
mafic flows are cut by a dike of quartz-feldspar porphyry and, where the dike 
bends, numerous quartz veins occur. The widest of these, just east of the shaft, 
attains a maximum width of 1.06 m. Grab samples of the vein were taken in a 
portion of the pit which was not thoroughly rusted. The samples were assayed 
by the Geoscience Laboratories, Ontario Geological Survey, Toronto and re
turned results ranging from trace to 0.06 oz/ton with most samples having low 
values. The lamprophyre dike referred to by Bateman (1939) was too thor
oughly rusted to be traced or sampled. No visible gold was noted in the quartz. 
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As most of the pits are rusty and in poor condition, Bateman's (1939) descrip
tion follows: 

The main gold-bearing zone consists of a fracture system developed in the spherulitic green
stone at the bend in the porphyry dike. The greenstone shows strong shearing at the contact with 
the dike. The general pattern of the fracture system consists of an arc-like quartz vein concave to
wards the quartz-feldspar porphyry dike, the intervening area between the vein and the dike con
taining a number of gold-bearing quartz stringers filling cross-tension fractures, as shown in the 
accompanying plan (Figure 11, facing page 40). A sulphide replacement zone in the greenstone 
trends northward through this section, is earlier than the quartz, and contains no gold. The gold 
appears to be in the native state and is associated with the quartz. The main vein is almost barren 
of mineralization and contains little gold, most of the precious metal content occurring in the asso
ciated stringers. 

Quartz, carbonate, sericite, and chlorite are present in the veins. Pyrite forms thin films along 
fractures in the quartz, similar to that observed at the Uchi mine. The quartz is generally glassy, 
discoloured varieties commonly carrying visible gold. Some parts of the veins have been formed by 
replacement of the wall rock, and in such cases the quartz has a fine, sugary texture. Bruce (1928, 
p.46) observed that the quartz is fractured and the fragments cemented by a fine-grained mosaic of 
later quartz. Small amounts of pyrite and pyrrhotite are irregularly distributed in the veins. 

The quartz vein and stringer system of fractures appears to have been structurally localized by 
the massive porphyry dike. The present work has been mostly confined to adjacent veins, and some 
encouraging assays have been reported. 

No further work has been reported on the property. 

NORANDA EXPLORATION COMPANY LIMITED [1969] (11) 

Noranda Exploration Company Limited held, in 1969, 21 claims of which 
12 are in Agnew Township. These are claims KRL 69182-69193 and are plotted 
on Figure 7a. The property is underlain by the intermediate pyroclastics of cy
cle II on the west side of the synclinorial axis. A ground electromagnetic and 
magnetic survey was carried out, but no follow-up drilling is on file with the 
Resident Geologist, Ontario Ministry of Natural Resources, Red Lake. The 
claims have since reverted to the Crown. 

NUDULAMA MINES LIMITED [1969] (12) 

Nudulama Mines Limited held, in 1969, a block of 24 claims (KRL 66167-
66170, KRL 66174-66177, KRL 66181-66184, KRL 66188-66190, KRL 67086, 
KRL 67090-67093, and KRL 67097-67100) in north-central Agnew Township 
(Figure 7a) underlain by rocks of the Okanse Lake batholith and intermediate 
pyroclastics of cycle III. An airborne electromagnetic and magnetic survey was 
flown over the claims (Resident Geologist's Files, Ontario Ministry of Natural 
Resources, Red Lake). No follow-up work was reported. The claims have since 
reverted to the Crown. 
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SATELLITE METAL MINES LIMITED [1969] (13) 

Satellite Metal Mines Limited held, in 1969, 24 claims (KRL 66152-66163 
and KRL 67147-67158) in northern Agnew Township (Figure 7a) underlain by 
rocks of the Okanse Lake batholith. The claims were covered by an airborne 
magnetic and electromagnetic survey (Resident Geologist's Files, Ontario Min
istry of Natural Resources, Red Lake) and no follow-up work is on file. The 
claims have since reverted to the Crown. 

SOUTH BAY MINES LIMITED (14,15) 

During the period 1969-1972, South Bay Mines Limited held several large 
blocks of claims in Earngey and Agnew Townships, as a result of follow-up 
work occasioned by their discovery of the orebody at the South Bay Mine in 
Dent Township in 1969. The early exploration work was conducted in 1968-
1969 by Selco Mining Corporation Limited. After discovery of the orebody, 
South Bay Mines Limited was formed to operate the mine and conduct local ex
ploration. Much, but not all, of the work reported here is filed under South Bay 
Mines Limited in the Assessment Files Research Office, Ontario Division of 
Mines, Toronto. 

Most of the claim groups were held for a year or two and have since re
verted to the Crown. Figures 7a and 7b show claim ownership data as of 1969-
1970 when most of this activity took place. Figure 7a shows that South Bay 
Mines Limited held a block extending along the west boundary of Earngey 
Township and a subsidiary block extending to the latter block. This company 
also held a block at the north end of Uchi Lake which extended up the west side 
of Perrigo Lake to the 2-mile post on the east boundary of Agnew Township. A 
large block extending diagonally across the middle of Agnew Township from 
the west boundary almost to the east boundary was also held at that time. 

Exploration consisted of airborne electromagnetic and magnetic surveys, 
followed by ground electromagnetic and magnetic surveys on eight major and 
several minor grids shown on Figure 8. This was followed by diamond-drilling 
of selected geophysical anomalies. All holes described here are located with re
spect to the company grid co-ordinates and only those holes located in the field 
by the field party are plotted on the map. 

All drill hole descriptions are abstracted from logs on file at the Resident 
Geologist's Office, Ontario Ministry of Natural Resources, Red Lake. South 
Bay Mines Limited, through A.F. Warburton, H. Squair, and J. Wan, permit
ted the author to re-log the core of all holes stored at the South Bay Mine and to 
sample conductors and representative rock types, all of which greatly assisted 
the author. 
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Fly Grid (15) 

This grid extends practically the full length of Fly Lake, a distance of 2.25 
km, and attains an average width of about 1.2 km. The grid is underlain by 
mafic to felsic metavolcanics of cycle III, exposed on and east of Fly Lake. The 
northern end of the grid is underlain predominantly by metabasalts and the 
southern end includes the contact of the felsic metavolcanics with the underly
ing mafic to intermediate metavolcanics. Included in this grid was a claim 
group termed the "Columbiere option" consisting of claims KRL 59836-59844, 
KRL 60852-60856, and KRL 60858-60860, all lying toward the northern end of 
the grid. Five diamond-drill holes were located in this grid. 

Hole UF-1, at grid location L22 + 00S, 18 + 00E on the east shore of Fly 
Lake, was drilled on a bearing of 270°, dipping 45°. The hole was 139 m long 
and intersected mafic metavolcanics with occasional thin bands of intermedi
ate pyroclastics, with a 6.1 m length of andesitic "agglomerate" i.e., tuff breccia 
with irregular bands of pyrrhotite up to 2.5 cm thick and stringers of chalcopy-
rite at 106.1 to 106.7 m. A sample taken by the author and assayed by the Geos-
cience Laboratories, Ontario Geological Survey, Toronto, returned traces of 
copper and lead. 

Hole UF-2, at grid location L26 + 00S, 15 + 00E on the west shore of Fly 
Lake, was drilled on a bearing of 090°, dipping 45°. The hole was 152.4 m long 
and intersected mafic metavolcanics for the first 76.3 m, followed by mostly tuf
faceous intermediate flows and pyroclastic rocks, but with tuff-breccia in the 
interval 105.8 to 107.5 m containing thin irregular pyrrhotite and chalcopyrite 
stringers in the matrix. A grab sample of the matrix was taken by the author 
and assayed by the Geoscience Laboratories, Ontario Geological Survey, To
ronto, returning 0.15 percent Cu and a trace of Pb. Another breccia horizon at 
135.6 to 139.3 m has scattered blebs of pyrrhotite. Assays by Geoscience Labo
ratories, Ontario Geological Survey, Toronto of samples selected by the author 
returned traces of copper and lead. 

Hole UF-3, at grid location L68 + 00N, 8 + 50W, was drilled to a depth of 
105 m on a bearing of 090° at a dip of 45°. This hole is probably located at the 
northern end of the small lake at the north end of Asin Bay of Fly Lake and cuts 
the intermediate pyroclastic rocks of cycle III. The hole may lie in Mitchell 
Township and was not located during the survey. Core for this hole was not ex
amined by the author. Two nearby holes, UF-4 and UF-5, located respectively 
at L67 + 50N, 8 + 15W and L66 + 50N, 7 + 00W also probably lie in Mitchell 
Township. Mineralization consisting of up to 40 percent sulphides (pyrite, 
sphalerite, chalcopyrite, in order of abundance) was encountered in an 8 m sec
tion from 75.0 to 83.2 m in banded felsic tuffs in hole UF-3. However, the min
eralization was not found in the other two holes. 

Wasp Grid (14) 

The Wasp grid eastern extension lies immediately north of the Fly grid and 
covers an area bounded by the north end of Fly Lake and the south shore of the 
bay on the west shore of Lost Bay. It extends from Lost Bay on the east to the 
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Earngey Township line. This grid is also underlain by the mafic and intermedi
ate portion of the cycle III metavolcanics. 

Hole UW-13, at grid location 40 + 00N, 9 + 00E on claim KRL 62683, was 
drilled to the west at an angle of 45° for a total of 111 m. The hole lies just south 
of the channel connecting Lost Bay to the rest of Confederation Lake in north
western Earngey Township. It intersected spherulitic rhyolitic tuffs, a minor 
basaltic flow and a feldspar porphyry dike. The conductor appears to be due to a 
0.7 m length from 88.5 to 89.2 m of up to 50 percent sulphides, consisting of py
rite and pyrrhotite with "minor" sphalerite. No core was available; therefore, 
all information is from material in the Resident Geologist's Files, Ontario Min
istry of Natural Resources, Red Lake. 

Hole UW-14 was located at grid location 40 + 00N, 23 + 50E on claim KRL 
63168 a short distance west of the west shore of Lost Bay, west of Bobjo Point. 
The hole was drilled east with a dip of 45° over a length of 94 m. Rock types en
countered in the hole included rhyolitic flows and tuffs with the last 27.1 m in 
mafic flows. A conductor located at 60.2 to 62.8 m consisted of banded argilla
ceous felsic tuff. 

Hole UW-15, at grid location 18 + 00N, 2 + 00E on claim KRL 63426 lies 
north of Bobjo Point and was drilled to the east at a 45° dip. The hole inter
sected 14.9 m of mafic flow and then dacitic tuff and tuff breccia for a total 
length of 103 m. The tuffaceous unit occurring between footages 49 and 54 has 
narrow stringers of pyrite and pyrrhotite which yielded trace amounts of Cu 
and Pb upon assay by the Geoscience Laboratories, Ontario Geological Survey, 
Toronto. 

Hole UW-17, at grid location 26 + 00N, 10 + 50W on claim KRL 299896 
west of Bobjo Point, was drilled to the east at a dip of 45° over a length of 193 m. 
The hole intersected both fine tuffaceous and coarser felsic pyroclastic metavol
canics, with minor stringers of argillite from 149.2 to 163.7 m and some con
formable bands of pyrite and pyrrhotite followed by some quartz-feldspar por
phyry which is unmineralized. 

Hole UW-18, at grid location 22 + 00N, 8 + 20W on claim KRL 299896 west 
of Bobjo Point, is also underlain by felsic metavolcanics of cycle III and the 
quartz-feldspar porphyry of Unit 7. The hole was drilled eastward at a dip of 45° 
for 195 m. The hole intersected rhyolitic and dacitic tuffs and coarser pyroclas
tics, bottoming in sheared quartz-feldspar porphyry. 

Hole UW-20, at grid location 24 + 00N, 5 + 00W on claim KRL 299896 west 
of Bobjo Point, is similar in all respects to hole UW-17, save for the fact that it 
was drilled west and also intersected the argillitic conductor. Total length of 
the hole is 114 m. Assays by the Geoscience Laboratories, Ontario Geological 
Survey, Toronto, of samples submitted by the author detected traces of Cu and 
Pb; one sample of argillite with disseminated sphalerite at 78.8 m assayed 0.76 
percent Zn. 

Hole UW-21, at grid location L24 + 00N, 4 + 50W on claim KRL 299896, 
was drilled to a depth of228 m on a bearing of 315° and dipping 60° at the collar. 
The hole lies very close to UW-18 and cut rhyolitic pyroclastics and, from 93.9 
to 96.2 m, argillaceous sediment with minor pyrrhotite and some chalcopyrite 
(in amounts too minor to assay). 

Hole UW-22, at grid location L26 + 50N, 4 + 00W on claim KRL 299896, 
was drilled bearing 270° at a dip of 60° at the collar. The hole reached a depth of 
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221 m and intersected quartz-feldspar porphyry with some streaks of pyrite 
and galena at 116.3 to 117.7 m. An assay by the Geoscience Laboratories, On
tario Geological Survey, Toronto, of material from 116.7 m returned 0.14 per
cent Pb. The remainder of the hole was in rhyolitic, including glassy, spheruli
tic tuffs with minor sphalerite and chalcopyrite streaks from 198.4 to 200.0 m. 

Hole UW-23, at grid location 16 + 00N, 18 + 00E on claim KRL 299893, was 
drilled on a bearing of 315°, dipping 45°. The hole intersected quartz-feldspar 
porphyry, "felsite" and intermediate lapilli tuff with some veinlets of pyrite, 
pyrrhotite and minor sphalerite and chalcopyrite. An assay by the Geoscience 
Laboratories, Ontario Geological Survey, Toronto, of material from 39.3 to 39.4 
m submitted by the author yielded 3.88 percent Zn. The zone extends from 39.3 
to 40.6 m. 

Further porphyry, followed by a band from 76.2 to 78.1 m of argillite with 
minor pyrrhotite and some sphalerite and minor chalcopyrite, and further ar-
gillite-porphyry alternations complete the description of rock types encoun
tered in this hole. 

Hole UG-85, at 62 + 00N, 2 + 50E, is located on claim KRL 62776 near the 
abandoned powerline at the west boundary of Agnew Township. The hole was 
drilled on a bearing of320°, dipping at 45° for a length of 109 m. It encountered 
spherulitic intermediate tuffs and lapilli tuffs of cycle III with a 0.6 m section at 
74.1 to 74.7 m containing up to 20 percent pyrrhotite in slightly more felsic tuff 
and a 0.5 m section (74.1 to 74.5 m) of massive pyrrhotite with minor pyrite and 
traces of chalcopyrite and sphalerite in a band of rhyolitic tuff. Core for this 
hole was not seen by the field party. 

Hole UG-86, at grid location 62 + 00N, 1 + 50E in claim KRL 62776, was 
drilled on a bearing of 220°, dipping 53°. The hole also encountered spherulitic 
intermediate pyroclastics of cycle III with no substantial sulphide occurrences. 

Grit Grid (15) 

The Grit grid lies south of the Bird grid, trends northeast and extends from 
North Bay of Confederation Lake to Lost Bay. It is underlain by cycle III meta
volcanics, mainly the upper part of the cycle. Drilling on this grid is confined to 
the area north of Boomerang Lake in Dent Township. 

Crab Grid (15) 

The Crab grid (Figure 8) trends northeast for 396 m. It is underlain by a sill 
of granophyric granodiorite with minor amounts of quartz-feldspar porphyry 
and the upper part of cycle III metavolcanics. 

Hole UC-1, at grid location 86 + 46N, 0 + 00 on claim KRL 62749, was 
drilled to a depth of 123 m on a bearing of 110°, dipping 45°. The hole inter
sected mafic flows, followed by intermediate lapilli tuff with some spherulitic 
sections and about 30 m of rhyolitic tuff. No mineralization of consequence was 
encountered, save two sections of massive pyrrhotite, each about 0.3 m wide, 
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which would explain the conductor. 
Hole UC-2, at grid location 42 + 00N, 3 + 00E on claim KRL 61503, was 

drilled on a bearing of 125°, dipping 45° to a depth of 134 m. The hole is located 
west of Lost Bay and penetrated spherulitic intermediate tuff and lapilli tuff 
with a section from 70.7 to 88.0 m of banded "quartz, pyrrhotite and chlorite", 
i.e., probably silicate facies iron formation with up to 40 percent pyrrhotite 
along with pyrite- and pyrrhotite-bearing quartz veins in dacitic tuffs as the 
cause of the conductor. 

Hole UC-3, at grid location 44 + 00N, 2 + 50E on claim KRL 61503, was 
drilled on a bearing of 135°, dipping 45° to evaluate the same conductor. The 
hole was drilled to a depth of 115 m. It was not examined by the author. 

Hole UC-4, at grid location 62 + 00N, 12 + 00E on claim KRL 61501, was 
drilled on a bearing of 305°, dipping 45° to a depth of 151 m. The hole inter
sected intermediate flows with local sulphide-containing shear zones a few me
tres wide and rhyolitic and dacitic tuffs. Assays reported by the company on a 
shear zone at 82.0 to 82.8 m were 0.08 oz/ton Ag, 0.04 percent Cu and 0.22 per
cent Zn. 

Hole UC-5, at grid location 40 + 00N, 3 + 00E on claim KRL 62756, was 
drilled on a bearing of 125° dipping 45°, to a depth of 114 m. The core consisted 
of rhyolitic to dacitic tuff to tuff breccia with minor amounts of disseminated 
pyrite and pyrrhotite. 

Hole UC-6, at grid location 80 + 00N, 9 + 50E on claim KRL 62749, was 
drilled on a bearing of 300°, dipping 45° to a depth of 168 m. This hole was not 
re-logged by the author; the company's log is summarized: the hole cut mafic 
flows and spherulitic massive and brecciated rhyolitic material with no major 
intersections of sulphides. The conductor is probably due to a so-called "black 
vein" which is probably dominantly graphitic material at 70.4 and 71.0 m. 

Hole UC-7, at grid location 80 + 00N, 3 + 25E on claim KRL 62749, was 
drilled on a bearing of 300°, dipping 45° to a depth of 98.5 m through mafic flows 
and intermediate pyroclastics with a 0.3 m band of massive pyrite and pyrrho
tite at 67.4 to 67.7 m. 

Hole UC-8, at grid location 144 + 00N, 0 + 00W, was drilled north at a 45° 
dip on claim KRL 62850. It intersected dioritic phases of the Found Lake grano
diorite of Unit 7 with bands and stringers of sulphides in some thin metavol
canic septa at 34.2 and 35.1 m. 

Hole UC-9, at grid location 144 + 00N, 0 + 00W, very close to Hole UC-8, 
was drilled on a bearing of 320°, dipping 60° and encountered predominantly 
mafic metavolcanics with a 0.4 m thick zone at 40.2 to 40.6 m of pyrite and chal
copyrite and a 1.2 m section from 83.2 to 84.4 m of pyrrhotite associated with a 
tuffaceous unit. 

Hole UC-10, at grid location 143 + 00N, 0 + 25W on claim KRL 62850, was 
drilled on a due-north bearing, dipping 60° for a length of 113 m. The conductor 
is a 0.9 m band at 76.8 to 77.7 m of up to 50 percent pyrite with minor chalcopy
rite and sphalerite in rhyolitic tuff. 
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Fly Grid Extension 

The Fly Grid extension covers the area immediately north of the south end 
of Uchi Lake. The grid is underlain by the rocks of cycle II with the southeast
ern part of the grid underlain by mafic metavolcanics and the northwestern 
part by coarse dacitic pyroclastics. 

Hole U-l lies 270 m northwest of Uchi Lake, at the centre of the lens of da
citic coarse pyroclastics at the top of cycle II. The approximate location of the 
hole at the pyrite-pyrrhotite occurrence is shown on the map. The hole is on 
claim KRL 61542 and was drilled on a bearing of 310°, dipping 60° for a length 
of 56.9 m. The hole intersected mostly intermediate flows and lapilli tuff with a 
section from 35.1 to 40.6 m of sulphide facies iron formation, consisting of 60 
percent pyrite and 5 percent pyrrhotite in a gangue of quartz-carbonate. 

Hole U-2 lies 884 m west-northwest of Uchi Lake in the intermediate py
roclastics of cycle II. The hole was drilled on a bearing of 310° at a dip of 45° for 
a length of 19.8 m on claim KRL 61537. The hole intersected intermediate tuff 
breccia and tuff with a 10 cm band of massive pyrite at 14.2 m that may possi
bly explain the conductor. 

Hole U-3 lies about 610 m southwest of Hole U-2 on claim KRL 61539 and 
over its 19.8 m length encountered mafic flows and tuffs with a 0.15 m band at 
15.5 to 15.7 m of 70 percent pyrrhotite, explaining the conductor. 

Lost Bay Grid 

North of Uchi Lake several grids are cut on the large block of claims, with 
the Lost Bay grid consisting of a series of small grids north of Wabunk Bay and 
west of an unnamed lake on the Earngey-Agnew Township line. The grid is un
derlain by the upper portion of the cycle I metavolcanics. 

Hole UO-1 lies at grid location L8S, 0 + 50W on claim KRL 63690 and was 
drilled east at 45° for a distance of 92.7 m. The hole encountered intermediate 
flows and tuffs with a 2.1 m thickness of felsic lapilli tuff from 62.5 to 64.6 m 
containing 10 percent pyrrhotite and 3 percent magnetite. An assay of this ma
terial, sampled by the author, was done by the Geoscience Laboratories, On
tario Geological Survey, Toronto, and returned trace amounts of copper and 
lead. 

Hole UO-2 could not be reliably located. It is reported to have intersected 
pyrrhotite-bearing intermediate tuffs north of Uchi Lake. 

Hole UO-3 lies at location 4 + 00S, 1 + 00W on the grid south of the bound
ary lake. The grid is underlain by interbedded intermediate and felsic tuffs and 
metasediments of cycle I. The hole was drilled bearing west, dipping 45° for a 
length of 95 m on claim KRL 63470 and intersected intermediate tuff interbed
ded with rocks which contain sulphide-rich layers. A sample taken by the au
thor from 45.9 m to 46.0 m yielded traces of copper and lead upon assay by the 
Geoscience Laboratories, Ontario Geological Survey, Toronto. Bands 0.9 to 2.4 
m thick consisted of up to 20 to 30 percent pyrite and pyrrhotite. 

Hole UO-4, at location 4 + 00N, 1 + 50E on the grid west-southwest of the 
boundary lake, was drilled to the west at a dip of 45° for a length of 112.8 m on 
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claim KRL 61587. The hole cut intermediate tuff and lapilli tuff and volcanic 
breccia with up to 10 percent interstitial pyrite and traces of chalcopyrite. As
says of representative samples taken by the author from 79.7 to 79.8 m and 
80.2 to 80.3 m yielded traces of lead and zinc. 

Hole UO-5, at location 2 + 00S, 0 + 50E on the grid nearest Uchi Lake, was 
drilled on a bearing of 290°, dipping 45° over a length of 110 m on claim KRL 
61589. The hole encountered intermediate lapilli tuff, a 0.9 m section of silicate 
facies iron formation at 6.4 to 7.3 m, altered epidotized mafic flows and at 20.4 
to 35.4 m, oxide facies iron formation which was the probable cause of the ano
maly. 

Hole UO-6 lies at location 2 + 00N, 4 + 00W on a small grid 1200 m north
west of the boundary lake. The hole was drilled to the west at a dip of 45° and 
encountered intermediate and felsic pyroclastics over its 103 m length. A maxi
mum of 2 percent disseminated pyrite in an intermediate tuff was encountered. 

Kirkland Townsite Grid 

The "Kirkland townsite" grid covers the northern portion of the claim block 
north of Uchi Lake and west of Perrigo Lake. Hole UK-1 on claim KRL 70942 
was drilled west at a 45° dip to a depth of 110 m. The hole encountered interme
diate tuff breccia and tuff from 36.6 to 110 m with some zones of abundant pyr
rhotite. 

The only claims in the map-area held by South Bay Mines Limited in good 
standing as of December 31, 1974 are KRL 61518 and KRL 61519 in Agnew 
Township. All others have reverted to the Crown. 

J.A. TREMBLAY(16,41) 

In 1938, J.A. Tremblay owned a group of 5 patented claims (KRL 4501-
4504 and KRL 5724) at the north end of Earngey Township east of Lost Bay. 
The property is underlain by mafic and felsic metavolcanics and metagabbro, 
with the general geology similar to the Little Long Lac Mines Limited proper
ties to the south. A portion of the Hill-Sloan-Tivy quartz horizon about 10 cm 
wide is found on the property. Assays of samples taken just to the south on the 
Grassett-Cameron prospect were highly variable, but some high grade samples 
were found, and it can be presumed that similar values would be found here. 
Details with respect to this property are given by Thomson (1938). The claims 
were in good standing on December 31,1974. 

C C . HUSTON AND ASSOCIATES [1969] (17) 

In 1969 C.C. Huston and Associates flew an aeromagnetic survey which in
cluded all of Costello Township and a strip, about 2.4 km wide, which ran the 
full length of Agnew Township (Resident Geologist's Files, Ontario Ministry of 
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Natural Resources, Red Lake). Follow-up work consisted of staking 3 claim 
groups. 

Claim group no. 2, the recorded holder of which was G.W. Goettler, con
sisted of 50 claims (KRL 72633 to 72682). The claims lay at the west end of Per
rigo Lake and extended eastward to Latreille Creek and north from the south
ern township to Latreille Creek. They are underlain by dominantly 
metasedimentary rocks and a portion of the Perrigo batholith. 

Claim group no. 6, the recorded holder of which was G.W. Goettler, con
sisted of 9 claims (KRL 219563-219571). The claim group is just south of the 
boundary with McNaughton Township and is underlain by mafic flows and in
termediate pyroclastic rocks of cycle I. 

No further work has been recorded on these claim groups and all claims 
have lapsed. 

MRS. KENNETH BERGERON (BERRIGAN PROSPECT) (18) 

The Bergeron (former Berrigan) property consisted in 1938 of claims KRL 
12598-12600 and KRL 12046-12050 south of Lost Bay. The property in 1974 
consisted of 6 claims, KRL 12046-12048 and KRL 12598-12600. Thomson 
(1938) reported on the property as follows: 

In the vicinity of the main showing the rocks consist of interbanded rhyolite and greenstone. 
The vein lies in both of these formations. It follows a well-defined fracture, which runs about N.63 
degrees E. The dip ranges from 45 to 70 degrees N.W. The width of the vein quartz varies from 6 
inches to about 8 feet. The vein filling consists of white quartz, banded in places with tourmaline. 
The quartz contains some carbonate and traces of pyrite, chalcopyrite, and galena; visible gold also 
occurs at a few places. A fine-grained, narrow acid dike cuts across the quartz vein. 

Surface sampling of the part of the vein near the lake shore by Mclntyre-Porcupine Mines 
showed the presence of small amounts of gold over a length of 180 feet. A few samples indicated 
moderate values across a width of 3 to 5 feet. 

Sampling of the vein on claim KRL 12047 by Erie Canadian Mines Limited 
in 1937 proved disappointing with most values in the range of 0.1 to 0.2 oz/ton 
(Resident Geologist's Files, Ontario Ministry of Natural Resources, Red Lake). 

DARRELLGOLD MINES LIMITED [1939] (20) 

Darrell Gold Mines Limited held a block of 27 claims (KRL 15326-15352) 
west of Bobjo Mines in 1939. There is no recorded exploration work for this 
group other than a sketch of the claim group in the Resident Geologist's Files, 
Ontario Ministry of Natural Resources, Red Lake. 

The group is underlain by intermediate and felsic metavolcanics of cycle III 
and is also described in the section on the South Bay Mines Limited. 
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Falconbridge Nickel Mines Limited held a group of 29 claims at the north 
end and to the east of Uchi Lake in 1969. The claims were KRL 64804-64812, 
KRL 64823-64926, KRL 64849-64856, and KRL 64894-64901. A ground mag
netometer survey and AFMAG longwire electromagnetic survey were con
ducted (Assessment Files Research Office, Ontario Division of Mines, Toronto). 
Follow-up work consisted of geological mapping at a scale of one inch to 200 
feet to the east of Wabunk Bay, Uchi Lake and at the north end of the peninsula 
jutting out of the northern shore of Uchi Lake. In the latter area an electromag
netic conductor trending northeast was cut by two diamond-drill holes. The 
first hole, 61 m long, cut intermediate lapilli tuff and did not explain the con
ductor. The second hole, 61 m long, did not intersect a conductor and encoun
tered similar lithologies. The conductor was, in the author's opinion, possibly a 
northeast-trending shear zone such as that described by Coats (1959) further 
south on the peninsula. The eastern portion of the claim group is underlain by 
gabbroic and minor ultramafic rocks and the Perrigo batholith. The part of the 
claim group west of Wabunk Bay is underlain by cycle I intermediate pyroclas
tics. All claims have since reverted to the Crown. 

ROBERTA. GEISLER (FORMER RAINGOLD MINES OCCURRENCES) [1939] 
(22) 

In 1939 this occurrence consisted of 6 claims (KRL 10882-10887) south of 
the Berrigan occurrences (Thomson 1938). The property in 1974 consisted of 
the same claims and was held by R. A. Geisler. It is underlain by mafic metavol
canics and pyroclastics of cycle II. Thomson (1938) described the occurrence as 
follows: 

The main showing trends about north-south across parts of claims Nos. 10,883 and 10,884. Vein 
material occurs in a number of test pits over a distance of about 1,100 feet. At the north end it dips 
under swamp, but quartz outcrops again about 400 feet north along or near the projected strike of 
the vein. It lies in greenstone near the contact with a band of rhyolite. Quartz stringers and sul
phides occur in a wide sheared zone at some places. At the north end the sheared zone is 5 to 9 feet 
wide and dips about 85 degrees E. Some parts of the schist are heavily mineralized with pyrite and 
silicified to some extent. Quartz stringers run parallel to and across the shearing. The quartz is 
white and contains tourmaline and carbonate. 

In November, 1937, the company reported that surface sampling indicated a 400-foot section 
near the north end of the vein that averages $9.05 across 7 feet. Gold values were obtained over a 
length of900 feet, which was reported to average around $6.50 across between 7 and 8 feet. 

No further work is on record and the claims were in good standing on De
cember 31,1974. 
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HANNA GOLD MINES LIMITED [1970] (24) 

Hanna Gold Mines Limited held, in 1969, a group of 15 claims in eastern 
Earngey Township (KRL 65321-65325 and KRL 65351-65356) which are plot
ted on Figure 7b. The claims lie north of Leg Lake and are underlain by the Leg 
Lake sills and minor mafic, intermediate, and felsic metavolcanic rocks. 
Ground electromagnetic and magnetic surveys were performed in 1970. The 
surveys indicated electromagnetic anomalies associated with the edge of the 
Leg Lake sills. No record of follow-up work is on file (Resident Geologist's Files, 
Ontario Ministry of Natural Resources, Red Lake). The claims have reverted to 
the Crown. 

LITTLE LONG LAC MINES LIMITED (UCHI GOLD MINES LIMITED) 

Little Long Lac Mines Limited now owns the property of Uchi Gold Mines 
Limited. In 1974 the property consisted of claims KRL 5037-5045, and KRL 
14851,14852,14854, and 14855; a total of 13 claims. The property is partly the 
old MacAuley property, staked in 1926, which has been described by Bruce 
(1928). The property was optioned in 1927 to the Huronian Belt Company 
which carried out surface exploration. In 1928, the property was optioned to the 
Consolidated Mining and Smelting Company which deepened the shaft to 30 m 
and did minor underground development. The property then lay idle until J.E. 
Hammell, Val d'Or Mineral Holdings, and Harker Gold Mines conducted a dia
mond-drill program which found mineralization south of the old shaft. This 
finding resulted in the formation of Uchi Gold Mines Limited in 1937 for pur
poses of mining the orebody. Production commenced in 1938 and continued to 
March 1943 when a combination of scarcity of labour and a drop in grade re
sulted in the mine being closed (Canadian Mines Handbook 1945; Kuryliw 
1969). At some time after this the claim became the property of Little Long Lac 
Mines Limited. Other than Little Long Lac's option agreement with Selco Ex
ploration Limited in 1972-1973, no further exploration is known to have taken 
place. 

The area for 610 to 915 m around the shaft was covered with tailings in or
der to produce a smooth surface for the erection of buildings. Therefore, the au
thor is able to add very little to the description of the surface geology and, as the 
shafts are capped by concrete caps and are water-filled, the old reports must be 
relied upon for detail. 

Thomson (1938) and Bateman (1939) described the development of the 
property and the geology in some detail. 

Production over the period May 1939 to March 1943 resulted in a total 
114,467 ounces Au and 14,345 ounces Ag (Statistical Files, Ontario Division of 
Mines, Toronto). Records of the site indicate no further hoisting after December 
1942. However, the Canadian Mines Handbook (1945) indicated a closing date 
of March 1943. 
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Development 

Uchi Gold Mines Limited produced from two shafts, the number one shaft, 
deepened to 183 m with levels at 91.4,137, and 183 m, and a second shaft. Cros
scuts were driven west to the ore zone from shaft 1 and about 457 m of drifting 
on each level along the vein system was done. The second shaft, 244 m south-
southwest from No. 1, was carried to at least 213 m, with 3 levels established to 
connect with the workings associated with the No. 1 shaft. 

Geology 

The mine occurs in a succession of alternating mafic flows and rhyolites to
ward the bottom part of cycle II. Bateman (1939) described the vein system as 
"a principal quartz vein and associated minor veins". However, the mineraliza
tion is associated not with the Hill-Sloan-Tivy quartz horizon or main vein, but 
is in altered tuffs close to the main vein. The following is Bateman's (1939) de
scription of the geology of the vein system: 

The ore body lies in the greenstone near the contact with the massive metagabbro, but the prin
cipal structural feature of the ore body is a vein of banded or ribboned quartz, 2 to 5 feet wide, which 
occurs on all levels. In vertical and horizontal directions at depth and to the south, the vein tends to 
lens out into an en echelon series of quartz stringers or in some cases a series of parallel stringers 
transverse to the strike of the ore zone. The banded vein is generally almost barren of mineraliza
tion and, except on the 300-foot level, south drift, is not commonly of ore grade. 

The greater part of the ore lies in a series of stringer zones, most of which are situated to the east 
of the main quartz leader. The stringer zones were formed in tension fractures connected with the 
main quartz leader and have been localized to the east by a parallel bed of brittle silicic tuff. The 
stringers angle into the main vein and taper off in the country rock, in some instances, forming a 
herring-bone structure. This feature has made it necessary to orient flat exploration drill-holes 
from the drifts at an angle in order to intersect the stringer zones at right angles. 

The stringers are commonly 2 to 5 inches wide and extend into the walls as far as 30 feet but, in 
general, not more than 10 feet, tapering at the ends. The greenstone in the stringer zones is carbo-
natized and contains disseminated cubic pyrite and abundant fine pyrrhotite. The bulk of the ore 
occurs in material of this character adjacent to the stringers, where the greenstone is intersected by 
a minute, almost microscopic, reticulating system of quartz-carbonate threads. Fine chalcopyrite is 
commonly associated with the pyrrhotite. In the quartz there are local concentrations of pyrite and 
pyrrhotite, most of which are later than the early quartz; these sulphides are, in turn, partially re
placed by later carbonate. Most of the gold occurs as isolated grains in the carbonatized wall rock 
and in quartz threads in the wall rock of the stringer zones, although it is also present in the quartz 
veins and enclosed in sulphides. 

The vein system owes its origin chiefly to stresses acting on rocks of different competency. The 
banded quartz vein lies in a vertical fracture. Either concurrently with or following the formation 
of the banded vein, a series of tension fractures was formed on either side, but mostly localized to 
the east by a parallel bed of silicic tuff. The ore bodies occur in those places where the tension 
cracks were sufficiently close together to permit widespread impregnation of the country rock by 
mineralizing solutions, with later deposition of the gold. Following the major mineralization and 
after the deposition of the gold, a different type of fracture system was formed, in which the post-
vein dikes were intruded. 
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Ore Shoots 
As most of the ore occurs as a replacement of the wall rock, the widths of the ore shoots are de

termined by assay and are reported to range from 3 to 20 feet and average approximately 12 feet in 
width. Development work to date has indicated four or more shoots, all of which have a steep rake 
to the south. 

The north shoot was exposed on surface north of the No. 1 shaft for a length of340 feet and is re
ported by the management to average 0.31 ounces of gold per ton over an average width of 28 feet. 
On the 100-foot level, this shoot has been disclosed north of the shaft, where it is 230 feet long and 
is reported by the management to contain 0.23 ounces of gold per ton over an average width of 11.5 
feet. Below the 100-foot level, this shoot appears to taper off, and on the 300-foot level no ore sec
tions were located in the north drift. 

A second shoot occurs at the No. 1 shaft crosscut on the 100-foot level and is reported by the 
management to contain 0.18 ounces in gold per ton over an average width of 20 feet for a length of 
170 feet. According to company officials, this shoot has been opened up south of the No. 1 shaft on 
the 300-foot level. 

A third ore lens, known as the high-grade shoot, has been exposed south of the No. 1 shaft on the 
100-, 300-, and 450-foot levels, as well as on the 200-foot sublevel, but apparently tapers off before 
reaching the 600-foot level. This shoot is reported by the management to average some 240 feet in 
length and to have an average width of 12 to 15 feet. 

A south ore body has been opened up on the 300-foot level in a section 90 feet long and in an
other section farther south 200 feet long. The shoot has been developed for an almost equal length 
on the 450-foot level, but is not known on the 600-foot level. 

The 300-foot level is the best developed to date, most of the drift length being in ore. The only 
ore developed to October 1,1938, on the 600-foot level is a short high-grade shoot, some 60 feet long 
which has been developed in the south drift and is reported to average somewhat less than an ounce 
of gold per ton. This shoot is thought to apex above the level. 

The ore zone was intersected by diamond-drill holes some 75 feet below the 600-foot level in ma
terial reported to be of commercial grade. The most southerly of three diamond-drill holes at the 
950-foot horizon is reported to have indicated ore, but two holes drilled farther north are thought to 
have gone beneath the main ore bodies at this horizon, owing to the southerly rake. 

The No. 3 vein of the Uchi Gold Mine occurs on claims KRL 5039 and 5040. 
The author considers this 'vein' to be the southern extension of the Hill-Sloan-
Tivy quartz horizon. It lies, according to Bateman (1939), between a metagab-
bro on the east and felsic tuff and mafic flow on the west (see Figure 9). Numer
ous pits were found by the field party on this vein on claim 5040. The vein aver
ages 45 cm in width and has ribbon structure similar to that found in the main 
part of the vein to the north. 

The No. 2 vein, described by Bateman (1939), is buried beneath tailings. 
Bateman indicated it to be 64 m long and "narrow" with a steep dip to the west 
bounded on the west by a rhyolite flow. No grade information was given by 
Bateman (1939). 

JALDA PROSPECT (28) 

This property consisted of 42 claims, 20 owned by Woco Gold Developments 
Limited and 22 owned by Conwo Gold Mines Limited (Thomson 1938; Bateman 
1939). Jalda Gold Mines Limited, incorporated in 1939, bought the claims and 
carried out development work described by Bateman (1939). 

The company was acquired by Uchi Gold Mines Limited and ultimately by 
Little Long Lac Mines Limited. The most important of the claims, KRL 12530-
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12532 and KRL 12481-12489, a total of 12 claims, were owned by Little Long 
Lac Mines Limited in 1974. The northern part of the property was re-mapped at 
1 inch to 100 feet under the author's direction, with principal emphasis on the 
Hill-Sloan-Tivy quartz horizon. 

Bateman (1939) described the subsidiary veins, located on Figure 10, as fol
lows: 

Zone No. 13 on claim K.R.L. 12,486 lies 350 feet east of zone No. 21 and consists of a quartz vein 
2 to 12 inches wide, striking northeast and dipping steeply northwest in metagabbro. The wall rock 
is carbonatized and mineralized with disseminated pyrite and is reported to carry a higher gold 
content than the quartz. The quartz is fractured and contains veinlets of carbonate. The zone has 
been tested for a length of 240 feet by diamond-drilling, most of the 10 drill-holes returning com
mercial values over widths from 3 to 10 feet. 

Zone No. 14 on the same claim has been traced for a total length of approximately 700 feet. The 
zone strikes N.70 degrees E. and dips 80 degrees N., being partially covered by a flat dike outcrop
ping on the surface. The zone consists of a quartz vein and series of stringers with associated miner
alization in the country rock. The quartz contains some ankerite and a small amount of tourmaline, 
but no gold was observed. Material heavily impregnated with pyrite was reported by company offi
cials to have assayed 0.63 and 3.86 ounces in gold per ton. To the north, the zone passes into a per
sistent but barren quartz vein. According to company reports, this zone was probed with 16 shallow 
diamond-drill holes, which, combined with 4 surface channel samples, averaged 0.27 ounces gold 
per ton across 4 feet for a total length of320 feet, according to company reports. 

Zone No. 16 on claim K.R.L. 12,487 consists of a quartz stringer half an inch to 2 inches wide 
and 40 feet long. The stringer strikes northeast and dips to the northwest at 45 degrees, and lies at 
the contact of metagabbro and greenstone, the latter containing abundant coarse disseminated py
rite, but no gold. The zone was opened up by a test pit exposing the stringer on the hanging wall, 
and coarse native gold, estimated at from 40 to 50 ounces, was recovered. In a polished specimen, 
the gold was observed associated with galena, which contained the lead telluride, altaite. 

Zone No. 17, on claim K.R.L. 12,488, consists of a series of quartz stringers in mineralized, car
bonatized greenstone. The zone, which strikes south and dips 70 degrees W., has been traced for 
more than 1,000 feet and has been probed with numerous diamond-drill holes. The quartz locally 
carries fine visible gold with small amounts of tourmaline and carbonate. The adjacent country 
rock, which is reported to carry gold, is mineralized with disseminated pyrite, fine pyrrhotite, and a 
small amount of chalcopyrite. At the north end of the zone, the rocks are drag-folded and the quartz 
is irregularly distributed. Diamond-drilling over a section 600 feet long has indicated an erratic 
distribution of gold over widths from 1 to 9 feet. 

Zone No. 18 on the same claim consists of a quartz vein about 2 feet wide, which has been traced 
for some 800 to 900 feet, striking north and dipping 50 degrees W. The vein occurs in massive 
greenstone containing sparse sulphide mineralization. Gold occurs only at the north end of the 
vein, where assays are reported to average 0.3 ounces in gold per ton over a width of 3 feet for a 
length of 45 feet. At the north end of the zone a small east-west striking vein carries fine visible 
gold in the quartz associated with pyrite, chalcopyrite, and galena. The zone has been traced for a 
total length of 1,100 feet, over 170 feet of which gold has been found. 

Zone No. 20 on claim K.R.L. 12,485 consists of a sulphide replacement zone in a shear zone in 
the greenstone. The sulphide zone is fractured and contains narrow quartz stringers, which are re
ported to carry gold. The zone strikes N. 35 degrees E., dips 80 degrees N.W., and has been traced 
for 1,200 feet. The sulphides consist principally of pyrite and pyrrhotite. Ten diamond-drill holes 
over a length of 650 feet have indicated gold in places where the zone is cut by later quartz string
ers. Six feet of almost solid pyrrhotite mineralization in one hole failed to yield any gold upon as
say. 

Zone No. 21 on claim K.R.L. 12,486 consists of a narrow series of quartz stringers in carbona
tized metagabbro. The zone strikes N. 40 degrees E. and dips steeply northwest. The carbonatized 
country rock is mineralized with cubic pyrite, and small amounts of pink carbonate and tourmaline 
occur in the quartz. Gold is reported to have been panned from weathered material over a length of 
300 to 400 feet. 

Zone No. 22, in the northeast corner of the same claim, consists of a mineralized area 2 to 3 feet 
wide, striking N. 75 degrees E. and containing visible gold. Grab samples yielding high assays 
have been reported. 
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Zone No. 25 on claim K.R.L. 12,486 consists of a series of quartz stringers. The zone strikes N. 
65 degrees E. and dips 70 degrees N. The greenstone between the fractures is carbonatized and 
mineralized with pyrite. Although visible gold has been reported, the gold for the most part ap
pears to be associated with pyrite. The northern part of the zone is capped by a flat dike, but to the 
south it has been stripped for a length of 200 feet and has an average width of 5 feet. Assays of dia
mond-drill cores returned low values over a length of350 feet. 

Several assay samples (Table 15) of the Hill-Sloan-Tivy quartz horizon 
were taken on claim KRL 12484 as follows, all located on Figure 11. 

The channel sample represents a channel 5 cm wide taken over the full 45 
cm width of the quartz horizon. The samples designated E are from the eastern
most 5 to 10 cm of the horizon and those designated W are from the western
most 5 to 10 cm of the vein. 

Thomson (1938) quoted the company data on the gold content of the "Hill-
Sloan-Tivy vein" as follows: 

Surface sampling and drilling have indicated that gold values are somewhat spotty and are dis
tributed on certain sections along the vein. The following statement of values is taken from the rec
ords of Woco Gold Developments and based on sampling by the Consolidated Mining and Smelting 
Company. The sections are contiguous and extend southward from the northern boundary line of 
the property. 

Zone No. 14 - Vein zone No. 14 lies in greenstone on claim No. 12,486 near the south boundary of 
the property. It was discovered in 1937 by Woco Gold Developments after the writer's visit to the 
property. Shallow drilling is reported by company officials to have indicated a length of 320 feet on 
this vein, averaging $9.30 over 4.3 feet. 

Claim No. 12,487 - A series of discontinuous lenticular quartz veins with a sort of en echelon ar
rangement runs at about N. 15 degrees W. for 1,100 feet across claim No. 12,487. They vary from a 
few inches to about 5 feet in width. Most of the veins dip to the west at an angle of about 45 degrees. 
Quartz stringers sometimes angle off the main part of the vein into the rock on the footwall. The 
vein quartz is white but is banded with tourmaline in places. Sulphides are very scarce in the 
quartz. The veins lie almost entirely in massive greenstone. Some gold values are reported from the 
northern part of this vein. 

In 1938 some coarse gold was obtained from a small quartz stringer (zone No. 16) on this claim. 

KENELDA (HANALDA-KENELDA PROSPECT) (28,29) 

This prospect consisted, at the time of Thomson's (1938) report, of 16 claims 
owned by Kenelda Gold Mines Limited, a subsidiary of Woco Gold Develop
ments, and 5 claims owned by J.A. Tremblay and Associates (Thomson 1938). 
As of 1973, the property consisted of 10 claims centred on the Hill-Sloan-Tivy 
quartz unit (KRL 5032-5036, KRL 5018-5021, and KRL 4567), held by Little 
Long Lac Mines Limited. 

Development work on the property consisted of extensive trenching and 
diamond-drilling by Kenelda Gold Mines Limited in the late 1930s. The No.7 
zone on KRL 5020, a quartz vein in metagabbro near the contact with a mafic 
flow, is probably a northern extension of the main Uchi vein. The zone was 
trenched and drilled prior to Thomson's report (1938) and is shown in Figure 
10. Thomson (1938) reported on the No. 7 vein as follows: 

Zone No. 7 - Zone No. 7 consists of quartz stringers and sulphide mineralization in schisted dior
ite. The zone lies near the contact with a band of greenstone and is about 3,500 feet north of the 
Uchi vein along the same greenstone-diorite contact. Owing to the schistose nature of the diorite it 
is difficult to delineate the greenstone-diorite contact in this vicinity. 
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TABLE 14 ASSAYS OF THE HILL-SLOAN TIVY QUARTZ HORIZON. ALL ASSAYS 
DONE BY THE GEOSCIENCE LABORATORIES, ONTARIO 
GEOLOGICAL SURVEY, TORONTO, 

Sample 
Number 

Sample 
Type 

Au 
oz/ton 

Ag 
oz/ton 

DB Bulk 1 East 
DB Bulk Mid. 
DB Bulk West 

grab 
grab 
grab 

0.05 
0.84 
0.03 

tr 
0.18 
0.29 

The mineralized zone has been explored by surface trenching, closely spaced, shallow, X-ray 
drill-holes, and deeper holes at 50-foot intervals. This work indicated gold values over a length of 
about 420 feet and widths of 1 to 8 feet. The vein splits in the middle zone, and the branched por
tion, which is 1 to 6 feet wide, showed values over a length of 85 feet. The gold-bearing material 
consists of altered diorite, slightly silicified and carbonated, with disseminated pyrite and irregu
lar quartz stringers. 

In March, 1938, the company reported that the shallow drilling at this location indicated a sec
tion 240 feet in length, which averaged $11.26 over a width of 5 feet. A second section along the 
strike showed a length of 150 feet, which averaged $11.70 over 3 feet. Deeper drilling under these 
showings did not find results comparable to those of the shallower operations. 

Vein 15 shown on Figure 10 lies on claim KRL 4567 and was described by 
Bateman (1939) along with veins 23 and 24. All were minor in extent and 
grade. 

GRASSETT-CAMERON PROSPECT (27) 

At the time of Thomson's report in 1938, J.E. Grassett-Cameron and Asso
ciates owned a group of 3 claims (KRL 4505, 4506, and 4568). The claim group 
is underlain by mafic flows, rhyolitic tuffs, and metagabbro of cycle II which ex
tend northward from the Uchi Mine, through the Hanalda-Kenelda and Jalda 
prospects. The Hill-Sloan-Tivy quartz unit is exposed on claim KRL 4505 (Fig
ure 11). 

Figure 11 shows the geology of the central portion of claim KRL 4506 upon 
which the quartz unit is exposed. It is underlain by mafic and intermediate pil
lowed and hyaloclastic flows and a rhyolitic tuff and is overlain by an interme
diate flow. Results of assays of samples taken by Baker on the claims are given 
in Table 14. 

Consolidated Mining and Smelting Company Limited did some under
ground development on the property, consisting of a shaft and an unknown am
ount of underground development. 

Erie Canadian Mines Limited did extensive underground sampling and 
also provided data on sampling by Hollinger Gold Mines Limited on surface. A 
summary of this data is given in Table 15, with the data commencing in the 
Hill-Sloan-Tivy quartz unit 105 m north of the north edge of the blacksmith 
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Figure 11-Geology of the northern portion of the Hill-Sloan-Tivy quartz horizon in the Earngey-Costello 
area. Geology after D. F. Baker (1975). 
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TABLE 15 RESULTS OF SAMPLING OF THE GRASSETT-CAMERON CLAIM 
GROUP. DATA AFTER ERIE CANADIAN MINES LIMITED IN THE 
ASSESSMENT FILES, ONTARIO DIVISION OF MINES, RED LAKE. 

Length of Section 
(in feet) 

Grade of Ore 
(in dollars, at $20.67/oz of Au) 

Width 
(in feet) 

surface sampling 
0-117 $18.79 1.03 

117-152 
152-237 10.70 

0-237 12.10 0.9 
182-260 8.13 1.1 
260-284 not sampled 
284-464 7.18 2.0 
320-408 11.70 1.35 
408-491 3.87 2.1 
530-606 11.20 2.0 
544-738 5.42 2.34 

250 foot level same datum as the surface samples 
0-74 not available 

74-152 8.90 1.4 
152-213 3.47 1.3 
213-400 5.41 1.2 
400-407 not sampled 
407-511 8.20 1.67 
511-608 4.37 2.1 
608-739 3.75 2.16 

shop. 
In 1969, Little Long Lac Gold Mines Limited (now Little Long Lac Mines 

Limited) conducted airborne geophysical surveys over a claim group they 
staked east of their patented holdings, covering the northern portion of Uchi 
Lake. The claim group consisted of 20 claims (KRL 66781-66800) as shown on 
Figure 7b. 

The property was investigated by a combined electromagnetic, magnetic 
and gamma ray spectrometer survey and the electromagnetic portion of this 
was filed for assessment credit (Resident Geologist's Files, Ontario Ministry of 
Natural Resources, Red Lake). 

Follow-up work on this survey consisted of a ground magnetic survey and 
vertical and horizontal loop electromagnetic surveys and diamond-drilling, 
carried out in 1973 under an option agreement by Selco Mining Corporation 
Limited. Anomaly 5 (Little Long Lac Mines Limited File, Resident Geologist's 
Files, Ontario Ministry of Natural Resources, Red Lake) was cut by a 117 m 
diamond-drill hole which intersected intermediate pyroclastics, thin bands of 
felsic tuff and a 13.4 m section of interbanded argillaceous metasediments with 
bands of carbonate mineralized with some pyrite and pyrrhotite at 83.7 to 83.8 
m. 
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Anomaly 7 of the 1969 Little Long Lac Gold Mines Limited survey was cov
ered by similar ground geophysical techniques under the Selco option in 1973. 
The anomaly lies on claim KRL 5044 on the east side of the small pond south of 
the Uchi Mine tailings. A diamond-drill hole 113.4 m long, drilled to explain 
the anomaly, encountered a 4.9 m section of argillaceous metasediments with a 
pyrite- and pyrrhotite-bearing section which gave copper assays of less than 
0.03 percent Cu. 

Anomaly 6 on claim KRL 5042 did not give a response to ground geophy
sics. 

The data on the follow-up program were supplied by A. Warburton of Selco 
Mining Corporation Limited, with the consent of Little Long Lac Mines Lim
ited. 

NORTHGATE EXPLORATION LIMITED (WOCO GOLD DEVELOPMENTS 
LIMITED) (33) 

Northgate Exploration Limited acquired by option, in 1959, a property con
sisting of 17 claims (Canadian Mines Handbook 1959). In 1974 the property 
consisted of 11 leased claims (KRL 43141-43143, KRL 43150, KRL43549-
43555) which lie west of Uchi Lake, south of the Tashota-Nipigon Mines Lim
ited property. 

The property includes some of the ground held by Woco Gold Developments 
in 1938-1939 (Thomson 1939). This company optioned the main vein system on 
claim KRL 43554 to a group comprising the Coniagas Mines Limited, Cyril 
Knight Prospecting Company Limited, and Northern Canadian Mines Limited 
(Resident Geologist's Files, Ontario Ministry of Natural Resources, Red Lake). 

The property is underlain by mafic intermediate and felsic metavolcanics 
of cycle II. Data in the assessment files indicate that the company drilled 7 
holes, totalling 901.7 m. However, a plan filed with the drill logs indicates a to
tal of 38 holes (Resident Geologist's Files, Ontario Ministry of Natural Re
sources, Red Lake). The drilling was on a set of two veins, striking about 
N65°E, on claim KRL 43554 (Figure 12). 

The drill logs indicate that the vein system varies in width from 0.9 to 9.2 
m and is consistently underlain by a mixed pillow lava-hyaloclastite unit, fol
lowed by rhyolite and then the vein, suggesting that the vein may be a continu
ation of the Hill-Sloan-Tivy quartz unit. The hallmark of the latter unit is er
ratic gold values, which also appears to be the case here, with values ranging 
from trace to 1.50 oz/ton Au. The vein trends N40°E and dips steeply west. Pro
specting in the 1930s by Woco Gold Developments traced the vein over a length 
of about 244 m. The latter firm is reported to have determined an average 
grade of $17.40 over 0.9 m for a length of 61 m (Resident Geologist's Files, On
tario Ministry of Natural Resources, Red Lake; Au at $35/oz). 
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PICAIRIUM GOLD MINES LIMITED [1938] (34) 

This firm was formed to develop 36 claims in southern Earngey Township. 
Bateman (1939) only briefly mentioned the property and little is known about 
it. The claims have since reverted to the Crown. 

H. POLKHOLM (CAMPBELL ISLAND MINES AND EXPLORATION LIMITED 
[1957]) (35) 

Mineralization, consisting of chalcopyrite and pentlandite, was discovered 
in a gabbro sill on the peninsula on the north shore of Uchi Lake and staked by 
Mike Colberg, storekeeper at the old Uchi Mine townsite, sometime previous to 
1955 (Coats 1959). When the ground came open in 1955 it was restaked by Joe 
Kolak of Red Lake. Kolak Mines Limited acquired the property, which con
sisted of 18 claims (KRL 38013-38030). The property soon thereafter was trans
ferred to Campbell Island Mines and Exploration Limited. 

Exploration of the property included a geological survey in 1956; drilling, 
in 1956 (Bayne 1956) and 1957, of 22 diamond-drill holes totalling 1445.1 m, 
and trenching and pitting. 

The property, which covers the whole of the peninsula jutting out from the 
north shore of Uchi Lake 0.8 km wide by 1.6 km long, was mapped by the field 
party. The results of this survey are integrated with some detailed work by 
members of the field party in the mineralized area and a detailed map at a scale 
of 1 inch to 100 feet by Coats (1959) in Figure 13. 

The claim group is underlain by, from east to west, a thin band of interme
diate lapilli tuff and lapillistone which outcrops on the small promontories on 
the east side of the peninsula, and a variable thickness (244 to 305 m) of mafic 
pillowed flows. The upper part of the mafic unit is cut by a dike of metagabbro, 
slightly coarser in grain size than the flows, which varies in width from 9.2 m to 
85.4 m and extends over a length of about 1037 m. It is, at its southern end, ap
proximately parallel to stratigraphy but its discordant nature is more apparent 
where it bends to the northwest. Intermediate pyroclastic rocks above the sill 
underlie the rest of the property. 

The dike is a coarse (3 to 5 cm), ophitic to sub-ophitic metagabbro which 
contains acicular hornblende grains (after augite) and calcic oligoclase with ac
cessory chlorite, carbonate, quartz and sericite. Modes produced by Coats 
(1959) are as follows: 

Number 1 Number 2 
Hornblende 53% 70% 
Plagioclase 27 15 
Chlorite 10 7 
Carbonate 4 5 
Quartz 2 1 
Sericite 1 1 
Other 1 1 

Mineralization consists of pyrite, pyrrhotite, pentlandite, chalcopyrite and 
minor violarite present in amounts ranging from 1 to 80 percent of the rock. In 
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Figure 13-Geology of the Campbell Island Mines and Exploration Limited prospect in the Earngey-Cos
tello area. Geology after Coats (1959) and data in the Assessment Files, Resident Geolo
gist's Office, Ministry of Natural Resources, Red Lake. 
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hand specimens of the metagabbro containing over 50 percent sulphides, the 
sulphides appear more massive. In samples with 10 or 20 percent sulphides, the 
sulphides appear to occur in part as coarse blebs (1.25 cm to fine disseminated 
grains). The mineralization appears to be confined to the middle portion of the 
dike throughout its length. In general the dike narrows abruptly at depth; for 
example, from a width of 91.5 m at surface to 24.4 m at a depth of 85.4 m. 

Several pits are located on claim KRL 38014 (trenches shown on Figure 
18), 122 m to 183 m northeast of the southwest corner of the claim. Showing 1 
consists of two pits; 7.6 m by 0.6 to 0.9 m and 1.3 m and 3.7 m deep. These two 
pits, labelled Number 1 and Number 2, traverse a 7.6 m width of the dike which 
is mineralized with disseminated blebs of chalcopyrite, pentlandite, pyrite, and 
pyrrhotite. Coats (1959) listed the following assays for chip samples taken 
across the 5.5 m true width of the mineralization: 

Pit Number Width Percent Cu Percent Ni 
1 7.6 m 1.44 0.30 
1 5.5 m 1.08 0.40 
2 6.9 m 2.66 0.39 

A grab sample taken by the author's assistants from pit No. 1, upon assay 
by the Geoscience Laboratories, Ontario Geological Survey, Toronto, yielded 
0.22 percent Cu and 0.04 percent Ni. A sample from pit No. 2 yielded 0.12 per
cent Cu and 0.04 percent Ni. 

Coats (1959) stated that at the time of his mapping up to 80 percent sul
phides composed of equal parts of pyrite, pyrrhotite, and chalcopyrite occurred 
in Pit No. 1. The author's assistants found material with up to 10 to 15 percent 
sulphides; however, the pits were water-filled and not in good condition. 

Diamond-drilling beneath pit No. 1 indicated that the mineralized zone in
creased in width to 16.7 m at a vertical depth of 18.3 m (Coats 1959). 

Pit No. 2, 36.6 m north of No. 1, is in an area where the dike is about 60 m 
wide at the surface. The mineralized zone, 1.5 m wide, lies 1.8 m from the west 
margin of the dike. Drilling indicated that the dike narrows to a width of 24.4 
m at a vertical depth of 85.4 m. Assays from diamond-drill hole No. 4 by Camp
bell Island Mines and Exploration Limited are given in Table 16, after Coats 
(1959). 

The mineralized zone narrows at a vertical depth of 30 m to a width of 1.2 m 
with an average of 0.36 percent Cu (Coats 1959). 

In Pit No. 4, 68.6 m north of No. 3, at the bend in the dike, the mineralized 
zone is 6.7 m wide at the surface and contains disseminated sulphides with 
some concentration into massive sections associated with northwest-trending 
shear zones. Chip sampling by company personnel gave an average for the pit 
of 1.12 percent Cu and 0.19 percent Ni (Coats 1959). The mineralized zone nar
rows to a width of 4.6 m at a vertical depth of 30 m. Average grade at this depth 
is 0.35 percent Cu and 0.145 percent Ni (Coats 1959). 

Pit No. 6, 518 m north of No. 5, cuts the dike where it is 15 m wide. The 
mineralization, which covers a 0.9 m width, grades 1.84 percent Cu and 0.14 
percent Ni (Coats 1959). 

Although the sulphides give an initial impression of occurring as immisci
ble droplets in the metagabbro, there is a strong association of the massive sul
phides with northwest-trending shears. In addition, the metagabbro is gener
ally altered and bleached to a lighter colour in response to saussuritization of 

105 



Earngey-Costello Area 

TABLE 16 ASSAYS OF DIAMOND-DRILL CORE FROM HOLES BENEATH PIT 
NO. 1, CAMPBELL ISLAND MINES AND EXPLORATION LIMITED 
PROPERTY IN THE EARNGEY-COSTELLO AREA. 

Sample Width Cu Ni Cu/Cu + 
Number (in feet) (%) (%) 

2356 1.7 1.35 0.33 0.80 
2358 1.4 0.10 - -

2357 1.4 2.30 0.20 0.92 
2359 4.4 0.70 0.10 0.88 
2360 1.4 0.08 tr -

2361 3.6 0.70 0.10 0.88 
2362 5.0 0.60 0.06 0.91 
2363 2.5 0.95 0.13 0.88 

Average 0.78 0.106 0.87 

the plagioclase and chloritization of the hornblende in the mineralized zone. 
Coats (1959) documented chemical changes in the mineralized zone consisting 
of additions of K 2 0 , MgO, FeO total, C0 2 , and H 2 0 and removal of Si0 2, FeO, 
Na 2 0, and K 2 0 . He postulated that the mineralization was a relatively late 
event, roughly synchronous with the formation of pyrite and pyrrhotite in the 
quartz veins at the Uchi Mine. The pyrite at the Uchi Mine contains 0.052 per
cent Ni, whereas the wallrocks contain only 0.004 to 0.006 percent Ni and, 
therefore, the source of nickeliferous mineralizing fluids according to Coats 
was the same as that for the Uchi Mine. This source was suggested by both 
Bateman (1940) and Coats (1959) to be hydrothermal activity related to the 
Perrigo batholith. 

The ground is currently open for staking. 

SALEM EXPLORATION LIMITED [1966] (36) 

Salem Exploration Limited performed an airborne magnetometer survey 
and a geological survey on a block of 68 claims located east of Uchi Lake and 
underlain by metavolcanics of cycle II and the upper portion of cycle I, but did 
not include the Campbell Island ground. The claim numbers were KRL 54441-
54450, KRL 54423-54440, KRL 54459-54476, and KRL 54471-54494. No fol
low-up work is on file with the Resident Geologist, Ontario Ministry of Natural 
Resources, Red Lake. The claims have since reverted to the Crown. 

J.D.S. BOHME OCCURRENCE (TASHOTA-NIPIGON MINES LIMITED, 
MILBERRY PROSPECT) (19) 

In 1968-1969, this property consisted of 31 claims south of the Uchi Mine 
(KRL 61193-61214, KRL 61288-61292, and KRL 62106-62109). The property 
extended from the shore of Uchi Lake, immediately south of the claims of Little 
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Long Lac Mines Limited, westward for about 2.4 km (see Figure 13). The 
ground was, in part, formerly known as the Milberry claims and the rest was 
part of the former Woco Gold Developments property (Thomson 1938). The 
claims are underlain by the intermediate and felsic pyroclastics of cycle I and 
by the lower portion of cycle II which consists of alternating mafic flows and 
thin units of rhyolitic tuff. 

The property was the object of an exploration program during the period 
1968-1971, which was conducted by Tashota-Nipigon Mines Limited. This com
pany, through J.L. Tindale of International Mine Services, provided the author 
with several reports not available in the assessment files on the property. 

The property was geologically mapped on a scale of 1 inch to 400 feet during 
August 1968 by C.J. Kuryliw (1969). The eastern side of the property is under
lain by intermediate lapilli tuff, tuff and minor tuff breccia of cycle I termed 
"agglomerate tuffs" by Kuryliw (1968). This unit is succeeded to the west by 
gabbro and a 46 to 122 m thick band of felsic tuff, probably related to cycle II as 
one of the mafic flows which continue to the western boundary of the property. 
A thin (23 m) layer of rhyolitic tuff and an oxide facies iron formation unit are 
found intercalated with the flows. The eastern edge of the property is underlain 
by the metasediments associated with the upper portion of cycle I. 

The Milberry vein is located on claim KRL 61201 west of the diamond-drill 
hole on the north boundary of the property. The vein strikes N28°E and can be 
traced for a length of 228.7 m according to Kuryliw (1971). The vein was not lo
cated on this survey and there are no data as to its width, character or assay 
values other than that reported by Thomson (1938): $1.05 over 0.6 m, $8.40 
over 0.6 m, $4.90 over 0.3 m, and $7.10 over 0.9 m (gold at $35/oz). The vein is 
closely associated with, and may be a lean portion of, a band of oxide facies iron 
formation found to the west of the lake on claims KRL 61202-61204. 

The main mineralized zone found at the Uchi Mine was, according to 
Thomson (1938), traced to the south by personnel of Woco Gold Developments 
Limited onto claims KRL 61196, 61195, and 61209 of the Bohme property. The 
zone, according to Thomson, consisted of "quartz stringers and sulphides con
taining a little gold" and in places a "broad zone of shearing and mineraliza
tion". This tracing to the south was primarily accomplished by diamond drill
ing as the zone is covered by swamps. 

Kuryliw (1969) described a probable southern extension of the Uchi Mine 
No.2 or No.3 zone which lies 244 m west of the extension of the main zone at 
grid location 48 + 8W, 7 + 00N. This vein was examined by the author in a pit 
and trench, in poor condition, in an outcrop 3 to 3.7 m above the level of the sur
rounding swamp. A vein of grey, milky-looking quartz 22 cm across on average 
can be traced over the 4.6 m length of one trench. A trench 3.1 m to the south 
has no exposed bedrock. The vein strikes N8°E, dips vertically, and is bounded 
on both sides by slightly sheared mafic flows. A grab sample taken by the au
thor and assayed by the Geoscience Laboratories, Ontario Geological Survey, 
Toronto returned nil gold and a trace of silver. Kuryliw (1969) reported an as
say of 2.31 oz/ton on material from the same vein. 

A thin band (7.6 m) of rhyolite at the eastern edge of the mafic flows is off
set by a northwest-trending fault which is filled with quartz-carbonate materi
al. A sample of the quartz-carbonate returned 0.08 oz/ton Au (Kuryliw 1969). 

The property was subjected to two ground magnetic surveys and a horizon-
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tal loop electromagnetic survey in 1968; no electromagnetic conductors were 
found. 

An electromagnetic survey done in 1969(?) led to a program of four drill 
holes totalling 383 m. Hole No. 1, on a long linear conductor just west of and 
paralleling the shore of Uchi Lake and trending north-south through claims 
62109, 62108, and 61289, encountered a narrow quartz vein (10 cm) and lean 
iron formation with minor pyrite and pyrrhotite in the intermediate pyroclas
tics. Assays reported by the company returned nil gold (data furnished by Tash-
ota-Nipigon Mines Limited). Hole No. 2, at grid location 4 + 00N, 12 + 80W, in
tersected a north-trending electromagnetic anomaly on claim KRL 61212. An 
intermediate tuff band at 53.3 to 54.5 m encountered 1 percent pyrite and pyr
rhotite which upon assay yielded 0.005 percent Cu and 0.01 percent Ni. Disse
minated sulphides in similar amounts deeper in the hole yielded a maximum of 
0.007 percent Cu and 0.005 percent Ni. Hole No. 3, on claim KRL 61211 at grid 
location 23 + 75S, 22 + 70W, intersected intermediate and felsic pyroclastics 
with no economic sulphides. Hole No. 4, at grid location 0 + 00N 13 + 75W on 
claim KRL 61193, also encountered no economic sulphides. 

A electromagnetic survey in 1971 elicited "weak conductive responses" 
which were not pursued. The claims have since reverted to the Crown. This as
sessment work was filed under J.D.S. Bohme, the recorded holder of the claims. 
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APPENDIX I DESCRIPTIONS, LOCATIONS AND LABORATORY NUMBERS OF 
CHEMICALLY ANALYZED ROCKS FROM THE EARNGEY-
COSTELLO AREA. 

Sample Laboratory Latitude Longitude Description 
Number Number 

a) Table 5. Mafic metavolcanics and meta-intrusives from cycle I. 

1-1 75-2-204 51° 13.25' 92° 29.2' Massive flow 
1-5 63-28 51° 5.8' 92° 31.8' Massive gabbro 
1-8 63-26 51° 3.3' 92° 32.7' Massive basalt-diorite 
1-11 73.12-757 51° 4.8' 92°32.9' Pillowed flow 
1-13 63.29 51° 5.3' 92° 33.2' Dacitic lapilli tuff 
1-15 63-27 51° 3.4' 92° 33.5' Massive metadiorite 
1-16 63-21 51° 0.8' 92° 33.3' Porphyritic basalt 
1-19 63-32 51° 5.0' 92° 33.8' Intermediate lapilli 

tuff 
1-22 63-23 51° 1.0' 92° 34.1' Massive metagabbro 

(Leg Lake Sill?) 
1-24 73-12-420 51° 1.0' 92° 34.1' Massive metagabbro 

(Leg Lake Sill ?) 
1-29 73-12-1109 51° 1.5' 92° 34.6' Metagabbro -mafic 

flow 
Leg Lake Sill 
1-17 73-12-310 51° 2.1' 92°33.7' Serpentinized 

peridotite 
1-21 63-22 51° 0.7' 92° 33.8' Peridotite-pyroxenite 
1-26 73-12-1173 51° 1.6' 92° 34.4' Serpentinized perido

tite 
1-27 63-25 51° 1.7' 92°34.5' Peridotite-pyroxenite 
1-28 73-12-196 51° 1.2' 92° 34.6' Serpentinized dunite 
1-30 73-12-1171 51° 1.3' 92° 34.6' Serpentinized dunite 

b) Table 6. Intermediate and felsic metavolcanics from cycle I. 

1-2 73-12-236 51° 1.8' 92° 3.6' Intermediate tuff 
1-3 72-2-734 51° 14.9' 92°30.9' Intermediate lapilli 

tuff 
1-4 63-120 51° 16.7' 92° 39.1' Intermediate flow 
1-5 63-119 51° 16.7' 92°31.1' Intermediate flow 
1-7 63-121 51° 15.9' 92° 31.5' Intermediate tuff 
1-9 73-12-1141 51° 4.7' 92° 32.7' Felsic tuff 
1-10 73-12-489 51° 4.7' 92° 32.7' Intermediate tuff 
1-12 73-12-122 51° 5.0' 92° 34.3' Intermediate lapilli 

tuff 
1-14 63-30 51° 5.4' 92° 33.3' Intermediate lapilli 

tuff 
1-18 63-33 51° 5.2' 92° 33.6' Intermediate lapilli 

tuff 
1-20 73-12-312 51° 1.8' 92° 34.1' Intermediate lapilli-

stone 
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1-23 63-122 51° 16.2' 92° 32.2' INTERMEDIATE FLOW 
1-25 63-24 51° 1.2' 92° 34.5' INTERMEDIATE TUFF 
1-31 63-31 51° 4.2' 92° 34.6' INTERMEDIATE FLOW 
1-32 63-6 51° 4.7' 92°35.7' INTERMEDIATE TUFF 

BRECCIA 
1-33 73-12-237 51° 3.2' 92° 35.6' FELSIC TUFF 

C) TABLE 7. MAFIC METAVOLCANICS FROM CYCLE I I . 

II-3 63-117 51° 15.8' 92° 34.0' FLOW 
II-4 72-2-169 51° 14.2' 92°34.L' MASSIVE FLOW 
II-7 75-2-557 51° 16.3' 92° 34.2' FLOW 
11-11 63-58 51° 13.9' 92° 35.1 ' FLOW 
11-12 63-57 51° 14.1' 92°35.2' FLOW 
11-13 63-56 51° 14.0' 92° 35.2' FLOW FELDSPAR PHENO

CRYSTS 
11-14 75-2-59 51° 12.8' 92°35.2' COARSE GRAINED FLOW 
11-15 75-2-565 51° 15.7' 92° 34.8' GABBRO 
11-27 73-12-12 51° 4.3' 92°35.5' GABBRO SILL - UCHI 
11-28 63-15 51° 4.3' 92°35.3' GABBRO SILL - UCHI 
11-29 63-5 51° 4.3' 92° 35.3' PILLOWED FLOW 
11-37 73-12-135 51° 4.8' 92° 36.2' MASSIVE FLOW 
11-38 73-12-146 51° 5.2' 92° 36.1 ' PILLOWED FLOW 
11-39 73-12-2519 51° 7.4' 92° 35.9' HYALOCLASTITE 
11-40 73-12-2795 51° 5.4' 92°36.0' AMYGDALOIDAL FLOW 
11-41 73-12-2796 51° 6.1 ' 92° 36.1 ' PILLOWED FLOW 
11-45 73-12-263 51° 2.1' 92° 36.6' MASSIVE FLOW 
11-47 63-1 51° 5.2' 92° 36.6' PILLOWED FLOW 
11-52 63-8 51° 4.3' 92° 37.2' PYROCLASTIC (?) 
11-53 63-7 51° 4.3' 92° 37.3' COARSE GRAINED FLOW 
11-54 73-12-1020 

D) TABLE 8 . INTERMEDIATE AND FELSIC METAVOLCANICS FROM CYCLE I I . 

I I -1 63-118 51° 15.9' 92° 33.5' INTERMEDIATE FLOW 
II-2 75-2-185 51° 13.5' 92° 33.4' MAFIC FLOW 
II-5 63-116 51° 15.9' 92° 34.7' INTERMEDIATE SPHERU

LITIC FLOW 
II-6 63-115 51° 15.9' 92° 34.7' INTERMEDIATE SILL 
II-8 63-4 51° 5.0' 92° 35.3' RHYOLITIC TUFF 
II-9 75-2-52 51° 13.7' 92° 35.0' INTERMEDIATE 

51° 6.7' 
SPHERULITIC FLOW 

11-10 73-12-2231 51° 6.7' 92°35.3' INTERMEDIATE TUFF 
11-16 WR 1 51° 6 .1 ' 92° 35.4' INTERMEDIATE FLOW 

SEE BAKER (1975) 
11-17 WR 2 51° 6.1 ' 92° 35.4' INTERMEDIATE FLOW 

SEE BAKER (1975) 
11-18 WR 3 51°6.1 ' 92° 35.4' INTERMEDIATE FLOW 

SEE BAKER (1975) 
11-19 WR 4 51°6.1' 92° 35.4' INTERMEDIATE FLOW 

SEE BAKER (1975) 
11-20 WRW 3 51° 6 .1 ' 92° 35.4' ALTERED INTERMEDIATE 

FLOW 
SEE BAKER (1975) 
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11-21 WRW 4 51° 6.1' 92° 35.4' Altered intermediate 
flow 
See Baker (1975) 

11-22 WR5 51° 5.9' 92° 35.4' Breccia cherty 
rhyolite 
See Baker (1975) 

11-23 WR6 51° 5.9' 92° 35.4' Felsic flow 

51° 5.9' 
See Baker (1975) 

11-24 WR 7 51° 5.9' 92°35.4' Intermediate flow 
See Baker (1975) 

11-25 WR 8 51° 5.9' 92° 35.4' Intermediate flow 
See Baker (1975) 

11-26 WRW 2 51° 5.9' 92° 35.4' Intermediate flow 
See Baker (1975) 

11-30 63-13 51° 4.2' 92° 35.8' Felsic tuff 
11-31 63-39 51° 4.4' 92° 35.9' Felsic tuff 
11-32 63-38 51° 4.4' 92° 35.9' Mafic flow 
11-33 63-10 51° 4.4' 92° 36.3' Rhyodacite tuff 
11-34 73-12-2799 51° 5.4' 92° 35.8' Felsic tuff 
11-35 DB 41 51° 6.1' 92° 35.4' Felsic tuff 

See Baker (1975) 
11-36 WRW 1 51° 5.9' 92° 35.4' Felsic tuff 

See Baker (1975) 
11-42 63-3 51° 5.2' 92° 36.1' Intermediate pillow 

lava 
11-43 63-2 51° 5.2' 92° 36.0' Intermediate vesicular 

flow 
11-44 73-2-1444 51° 5.5' 92° 36.3' Pillowed mafic flow 
11-46 63-9 51° 4.4' 92° 36.4' Felsic tuff breccia 
11-48 73-12-1712 51° 4.3' 92° 37.0' Intermediate flow 
e) Table 9. Mafic metavolcanic and intrusive rocks from cycle I I I . 
I l l-2 75-2-555 51° 16.2' 92° 35.0' 
III-3 75-2-515 51° 15.6' 92° 35.6' Massive flow 
III-4 73-12-2170 51° 8.5' 92° 36.0' Pyroclastic 
III-6 73-12-2516 51° 8.3' 92° 36.3' 
III-10 8a 51° 5.7' 92° 37.6' 
III-11 8a 51° 5.7' 92° 37.6' 
III-12 18 51° 5.7' 92° 37.6' 
III-13 26c 51° 8.4' 92° 37.6' 
111-14 30c 51° 8.4' 92° 37.3' 
III-15 63-11 51° 4.7' 92° 37.7' Tuff 
III-16 73-12-2107 51° 5.4' 92° 37.7' Spherulitic flow 
111-20 63-62 51° 16.9' 92° 38.2' Flow 
III-21 73-12-1453 51° 5.3' 92° 38.4' Pillowed flow 
111-23 63-78 51° 15.0' 92° 39.3' 
111-24 75-2-469 51° 13.3' 92° 39.4' Flow 
in-25 75-2-501 51° 13.2' 92° 38.7' Porphyry gabbro 
III-26 63-72 51° 14.8' 92° 39.8' Pillowed flow 
III-2 7 63-74 51° 15.2' 92° 38.5' Pillowed flow 
III-28 63-61 51° 16.4' 92° 39.2' Flow 
111-42 63-51 51° 14.7' 92° 40.4' Pillowed flow 
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111-44 63-48 51° 14.5' 92° 40.7' 
111-48 73-12-2798 51° 7.4' 92° 41.8' 
III-5 2 63-47 51° 14.5' 92° 41.3' Pillowed flow 
III-53 63-46 51° 14.2' 92° 41.7' Pillowed flow 
111-54 G 38 51° 7.9' 92° 41.6' Flow 
III-5 5 63-54 51° 14.2' 92° 42.0' Pillowed flow 
III-5 8 63-53 51° 14.2' 92° 42.4' Flow 
111-59 63-70 51° 11.5' 92° 42.3' Flow 
III-6 2 63-69 51° 11.3' 92° 42.7' Flow 
111-63 L 29 Flow 

See Lalor (1970) 
111-65 63-65 51° 11.3' 92° 43.7' Flow 
111-67 L 33 Altered flow 

See Lalor (1970) 
III-71 63-52 51° 13.8' 92° 43.5' Flow 
III-74 L 37 Flow 

See Lalor (1970) 
III-79 63-67 51° 11.3' 92° 43.5' 
111-80 L 1 Flow 

See Lalor (1970) 
III-81 L 39 Altered flow 

See Lalor (19701 
III-82 63-71 51° 13.3' 92° 43.8' Flow 
111-85 P523 51° 10.3' 92° 44.7' Flow 
111-86 63-45 51° 13.2' 92° 45.2' Flow 
III-8 7 63-44 51° 13.8' 92° 44.9' Pillowed flow 

f) Table 10. Intermediate and felsic metavolcanic and intrusive rocks from cycle I I I . 

I I M 75-2-554 51° 16.3' 92° 34.6' Intermediate tuff 
III-5 75-2-512 51° 15.5' 92° 37.6' Intermediate flow 
III-7 63-55 51° 14.4' 92° 36.7' Intermediate 

spherulitic tuff 
III-8 63-59 51° 14.2' 92° 36.8' Intermediate 

51° 5.3' 
spherulitic tuff 

III-9 73-12-2103 51° 5.3' 92° 37.8' Intermediate flow 
III-17 73-12-2321 51° 9.5' 92° 38.1' 
111-18 75-2-507 51° 12.4' 92° 38.0' Intermediate tuff 
I I M 9 63-16 51° 6.7' 92° 38.4' Intermediate flow 
III-2 2 75-2-97 51° 13.7' 92° 38.7' Intermediate 

92° 38.8' 
pyroclastic 

111-29 73-12-1487 51° 5.6' 92° 38.8' 
111-30 73-12-1489 51° 5.7' 92° 39.0' 
III-31 73-12-1495 51° 5.4' 92° 39.1' Intermediate 

spherulitic flow 
III-3 2 73-12-1490 51° 5.7' 92° 39.1' Intermediate flow 
111-33 73-12-2793 51° 7.3' 92° 39.1' Intermediate flow 
111-34 63-12 51° 4.8' 92° 39.4' Intermediate tuff 
111-35 73-12-2087 51° 7.3' 92° 39.4' 
III-36 73-12-2086 51° 7.2' 92° 39.5' Quartz-feldspar 

porphyry 
111-37 P291 51° 5.6' 92° 39.7' Felsic tuff 
111-38 P95 51° 5.7' 92° 39.8' Felsic flow 
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111-39 P144 51° 7.8' 92° 40.0' Intermediate tuff 
111-40 73-12-2797 51° 6.1' 92° 40.0' 
111-41 63-18 51° 7.3' 92° 40.3' Intermediate tuff 
III-43 P84 51" 6.7' 92° 40.6' 
111-45 P302 51° 6.2' 92° 40.8' Rhyolite (?) 
111-46 63-19 51° 6.3' 92° 40.8' Rhyolite 
111-47 P330 51° 5.5' 92° 41.0' Chlorite-sericite 

schist 
111-49 63-50 51° 14.7' 92° 41.1' Intermediate 

spherulitic flow 
III-50 63-49 51° 14.6' 92° 41.2' Intermediate 

spherulitic flow 
III-51 63-20 51° 6.7' 92° 41.3' Intermediate tuff 
IH-56 P412 51° 4.6' 92° 42.1' 
III-5 7 63-34 51° 7.6' 92° 42.7' 
111-60 L27 Intermediate crystal 

tuff 
See Lalor (1970) 

111-61 L28 Mafic flow 
See Lalor (1970) 

111-64 L30 Mafic flow 
See Lalor (1970) 

111-66 L31 Mafic flow 
See Lalor (1970) 

111-67 L32 Altered mafic flow 
See Lalor (1970) 

111-68 63-36 51° 7.7' 92° 43.7' Intermediate tuff 
III-70 63-68 51° 11.3' 92° 43.4' Intermediate flow 
III-7 2 63-67 51° 11.3' 92° 43.6' Intermediate 

spherulitic flow 
III-73 L34 Intermediate tuff 

See Lalor (1970) 
III-7 5 63-66 51° 11.5' 92° 43.7' Quartz porphyry 
III-76 L40 Quartz-feldspar 

porphyry 
See Lalor (1970) 

III-78 P234 51° 10.7' 92° 44.0' Intermediate tuff 
111-83 L19 Felsic tuff 

See Lalor (1970) 
III-84 L36 Altered mafic flow 
111-88 L l l Intermediate tuff 

See Lalor (1970) 
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