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FORWORD

The Lumby Lake area was mapped at a detailed scale funded 

equally by the Governments of Canada and Ontario under the 

Northern Ontario Rural Development Agreement (NORDA) The 

project has updated the geological data base in a part of the 

Wabigoon Subprovince. The geological mapping will act as a 

stimulus to mineral exploration and aid in resource assessment 

and land use planning. The project was undertaken in this area 

because of the rapidly dwindling iron ore resources at Atikokan, 

and because the geology of the Lumby Lake greenstone belt appears 

to have high potential for gold mineralization.

The eastern half of the project area described herein 

includes the east part of the Lumby Lake greenstone belt, a 

dominantly basaltic sequence with minor felsic metavolcanics 

surrounded by a mixed chemical and clastic metasedimentary unit. 

The belt is folded about a central syncline and cut by a late set 

of orthogonal faults. Anomalous gold values in chemical 

metasediments may be related to regional scale faulting, 

enhancing the gold potential of the belt.
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Abstract

The eastern half of the Lumby Lake area, bounded by Latitudes 

490QO to 49007'30"N and Longitudes 91OQO' to 91O30"W, lies 50 km 

northeast of Atikokan and comprises granitoid rocks and green 

stones of the Wabigoon Subprovince. The oldest rocks of the 

greenstone belt are mafic metavolcanics consisting of massive to 

pillowed flows, hyaloclastic breccias , variolitic and plagio- 

clase-porphyritic flows. They form 80 percent of the strati 

graphy. Felsic metavolcanic rocks occur on relatively thin, 

laterally extensive crystal tuffs and rare lapilli tuffs, 

generally occurring toward the top of the stratigraphy. The
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youngest supracrustal rocks which form 15% of the belt are fine 

argillite-mudstone units with subordinate wacke found toward the 

top of the greenstone belt stratigraphy. Chemical sediments 

consisting of ironstone and chert occur on the north limb of the 

central syncline forming 3-4 units intercalated with mafic 

flows. An ankerite conglomerate associated with oxide facies 

ironstone occurs east of Van Nostrand Lake. The sequence is cut 

by gabbro and diorite intrusions which grade to ultramafic 

compositions. As well, a diorite sill is found west of Old Man 

Lake. Peridotite sills occur at Gargoyle and Mathieu Lakes, with 

the former potentially representing komatiitic metavolcanics.

Felsic intrusive rocks include: 1) pre-tectonic felsic 

porphyritic sills and dikes;

2) syn to post-tectonic granitoid rocks of at least two ages the 

oldest being the Marmion Lake gneiss (tonalite to quartz 

diorite), the Norway Lake pluton (granite) and the Chill Lake 

granodiorite, and 3) syn to post-tectonic porphyritic stocks (the 

Van Nostrand Lake Stock and the Spoon Lake stock along the 

central synclinal axis.
c

The belt is folded about a syncline centered on Van Nostrand 

Lake. The syncline is asymmetric with varying stratigraphy on 

north and south limits. Minor folds occur near Cryderman Lake. 

North northeast trending faults occur in the western part of the 

area, exhibiting sinistral displacement.

The area has undergone exploration for iron, base metals, and 

gold from 1913 to the present. Anomalous base metal and gold 

contents occur in the ironstones of the area.
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LOCATION MAP Scale: 1:1 584 000 or 1 inch to 25 miles

Figure l: Location Map
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GEOLOGY

OF THE

LUMBY LAKE AREA

(EASTERN HALF)

by

Michael C, Jackson 1

Introduction

Location

The Lumby Lake area is a 600 km2 area bounded by Latitudes 

490QO'N to 49007'30"N and Longitudes 91 O 00'W to 91O30'W The 

eastern half of the area, mapped in the summer of 1982 and 

described in this report, is bounded by Latitudes 91 O00'W to 

91 0 15'W. The center of the map area lies approximately 50 km 

northeast of Atikokan, on Highway 1 1, and 20 km southeast of 

English River, on Highway 17, in northwestern Ontario (Fig. 1).

The two year detailed mapping project was undertaken to 

better define the stratigraphy, structure and mineral deposit 

potential of the Lumby Lake "greenstone belt" and was jointly 

funded by the governments of Canada and Ontario under the 

Northern Ontario Rural Development Agreement (NORDA). 

Access

Access to the area is facilitated by numerous logging roads. 

Active logging operations were underway in 1982 and the main dirt 

and gravel haulage roads were well maintained and generally 

passable by-two-wheel drive vehicles. The main haulage roads can

1 Geologist, Ontario Geological Survey, Precambrian Section, 
Ministry of Natural Resources, Toronto, Ont.

This report was approved for publication by John Wood, Chief 
Geologist, Ontario Geological Survey, February 19, 1985.

This report is published by permission of V.G. Milne, Director, 
Ontario Geological Survey, Toronto.
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be reached by driving north on Highway 623, 24 km east of 

Atikokan on Highway 11, or west from Upsala (Highway 17) along 

the Firesteel River. Access to the northern part of the area 

(north of Gargoyle Lake) is more difficult. Gargoyle Lake and 

Chill Lake can be reached by float-equipped aircraft. Gargoyle 

Lake can also be reached by portage from Pipes tem Lake. Logging 

roads provide access to Jefferson, Wilson, Richardson, Old Man, 

Van Nostrand, Pipes t em, Leo and Magnesium Lakes. From Magnesium 

Lake a system of portages provides access to Keewatin, Hematite, 

Buckingham, Bar, Cryderman and Pinecone Lakes. Access to the 

eastern part of the area is provided by a network of logging 

roads along the east boundary of the area and by canoe on Brush 

Creek to Mathieu Lakes. 

Physiography

The topography of the area is typical of Precambrian shield 

areas in northwestern Ontario. Relief ranges from low to 

moderate with a maximum of about 100 m from about 440 to 540 m 

above sea level. The highest elevations occur south of Pipestem 

Lake in the area underlain by the Van Nostrand Lake granitic 

stock. The lowest elevations occur in the southeastern part of 

the area in the vicinity of the Seine River.

The relationship of topography to bedrock geology was noted 

by Woolverton (1953, map II and 1960, p.13) who considered the 

rugged relief of the area between Pinecone and Hematite Lake to 

be the result of variation in the ratio of more resistant chert 

to carbonate components in the chemical metasedimentary rocks.

Drainage in the area is generally southward to the Seine
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River. In the eastern part of the area the Brush Creek drainage 

system empties into Old Man Lake and thence to the Seine River. 

In the west the Bar Creek system carries water .from lakes west of 

the Van Nostrand Stock via Buckingham and Jefferson Lakes to the 

Seine River. In the northern part of the area a drainage divide 

corresponds approximately with the northern boundary of the 

"greenstone belt" so that the area underlain by granitic rocks; 

including Irish, Welsh and Benelux Lakes? drains to the north 

through the Scotch River system. 

Previous Geological Work

The earliest recorded geologic reconnaissance of the area was 

by R. Bell and A.R.C. Selwyn of the Geological Survey of Canada. 

In 1871 they navigated up Brush Creek in the course of a survey 

from Thunder Bay, Ontario to the Red River in Manitoba (Bell, 

1873). W.R.C. Smith of the G.S.C. followed the same route in 

1890 on a compass and micrometer survey (Smith 1891). In 1891, 

W. Lawson mapped the chain of lakes southwest of English River 

Station (C.P.R.), and Smith crossed the area from English River 

to Scotch Lakes and thence to Norway Lake (Smith 1892). In 1892 

Smith and W.W. Leach continued work on the Scotch-Norway Lakes 

area. In 1896 W. Mcinnes (G.S.C.) continued Smith's work 

culminating in the publication of the first geologic map of the 

area (G.S.C. Map No.6, 1897).

Prospecting for mineral deposits in the area began in the 

1890s. The earliest recorded work is the staking of the patented 

claim (K682) by R. Cryderman on Cryderman Lake in 1913 and the 

work of the Nicuso Syndicate of Ottawa in the Pinecone-Cryderman
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Lakes area (see 'Economic Geology 1 section). In 1937, after the 

discovery of gold at Long Hike Lake (west of the map area), the 

G.S.C. again visited the area in the person of L.F. Kindle 

(Tanton 1938). K.C. Rose of the Canadian Pacific railway 

development department mapped much of the area in 1951 after the 

discovery of "Hematite float and crystalline limestone similar to 

that which occurs along the footwall of the Steep Rock Lake iron 

deposits...." at Norway Lake in 1950 (Rose, 1952, p.3).

Also in 1951 and 1952 R.S. Woolverton mapped the area for the 

Ontario Department of Mines (Woolverton 1960). Geologic mapping 

of certain areas, in conjunction with exploration work, was 

carried out by Page (1953) on the Candela Development Co. Ltd. 

property at Keewatin-Hematite Lakes and by Manchuk (1973) on the 

Falconbridge Nickel Mines Ltd. property at Old Man Lake. In 1973 

Sage et al. included the area in a compilation map, the Ignace- 

Armstrong sheet (O.D.M. Prelim. Map P.964). Mapping by W.M. 

Schwertdner and students at the University of Toronto in 1975 and 

1976 included the granitic rocks of the Norway Lake pluton in the 

northwestern part of the Lumby Lake area as part of the "Geo 

traverse Project" (Schwerdtner, 1976, Schwerdtner et al. 1979).

In 1980 an airborne EM and total intensity magnetic survey 

was conducted over the area by Questor Surveys Ltd. for the 

Ontario Geological Survey as part of the Atikokan Geological 

Survey program (Wadge, 1980, O.G.S. 1980). Schnieders and 

Mcconnell (1981) compiled exploration assessment work in the area 

on O.G.S. Prelim. Map P.2153 of the Thunder Bay Data Series.
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Recent work by Percival (1983) includes the Lumby Lake area 

(Eastern Half) in a regional geologic synthesis concentrating on 

the granitoid rocks. 
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General Geology

The exposed bedrock geology of the Lumby Lake area (eastern 

half) is wholly Precambrian in age (Fig. 2). A sequence of Early 

Precambrian (Archean) supracrustal metavolcanic and metasediment- 

ary rocks known as the Lumby Lake "greenstone belt" forms an 

irregular shaped, east-west trending synclinal structure through 

the center of the area. The supracrustal sequence is intruded 

by: (1) pre-tectonic felsic porphyritic intrusions and mafic to 

ultramafic intrusions; (2) syn- to post-tectonic granitoid 

intrusive rocks, of at least two ages, north and south of the
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"greenstone belt"; and (3) small syn- to post-tectonic 

porphyritic stocks along the axis of the syncline. A single late 

Precambrian (Proterozoic) diabase dike was identified cutting all 

earlier rock types in the northeastern corner of the area. 

Mafic Metavolcanic Rocks

Mafic metavolcanic rocks are the dominant lithology of the 

supracrustal sequence in the Lumby Lake area. Mafic metavolcanic 

rocks constitute about 8(^ of the exposed "greenstone belt". 

They consist of massive to pillowed lava flows, hyaloclastite 

breccias, variolitic flows and plagioclase-porphyritic flows. 

Pillow Lavas and Hyaloclastites

Pillowed mafic metavolcanic rocks were observed throughout 

the area in locations where sufficient exposure and relative lack
*

of deformation coincide. Most commonly pillows are relatively 

small, less than 1 m in diameter, and round to elliptical in 

shape (photo 1). Amygdaloidal pillow flows are fairly common 

with 2-4 cm wide zones of 20-301 vesicles, 1-2 mm in diameter, on 

pillow rims. Vesicles are usually filled with calcite and more 

rarely quartz. In a few locations tectonically stretched pillows 

were observed; these may be up to 1.5 m long by less than 10 cm 

wide. One good exposure of stretched pillows occurs adjacent to 

a prominent shear zone-parallel to and just 30 m north of the 

east-west logging road about 500 m east of Van Nostrand Lake.

Hyaloclastites and pillow breccias were only rarely observed 

in the map area. Hyaloclastite occurs in small amounts as 

interpillow filling, especially between very small ( OO cm) round 

pillows with a high proportion of interpillow space. The largest
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exposure of a hyaloclastite deposit occurs north of the logging 

road, between Brush Creek and Van Nostrand Lake: a triangular- 

shaped area of hyaloclastite breccia (2-3m2) is seen here on a 

flat outcrop amidst pillowed lava flows (photo 2). Hyaloclastite 

was also observed with pillow lavas south of Mathieu Lake near 

Brush Creek.

The occurrences of hyaloclastites and amygdaloidal pillow 

lavas and also variolites and plagioclase porphyritic flows are 

considered to be mainly a function of the available amount of 

exposure rather than of any particular stratigraphic signifi 

cance. Thus these various mafic metavolcanic lithologies 

probably occur throughout the mafic sequence. This is made 

apparent in areas of good exposure, e.g. near the logging road 

between Van Nostrand Lake and Brush Creek, where all these mafic 

metavolcanic lithologies are observed over a narrow stratigraphic 

interval (< 100 m). However, it may be significant that 

variolitic and plagioclase porphyritic flows are observed here 

stratigraphically below an important chemical metasedimentary 

unit up to 100 m thick. This may indicate an increasing amount 

of differentiation and diversification of volcanism in the waning 

stages of an eruptive cycle. 

Variolites

Variolitic mafic metavolcanic flows occur in a few widespread 

locations in the map area. Variolitic pillow lavas are spectac 

ularly exposed on the road just north of Leo Lake (Photo 3 ). 

Variolitic pillows were also observed on the southwest shore of 

Gargoyle Lake (see map P ) and just west of Brush Creek
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north of the haul road. An unusual variolitic unit, which has a 

highly anomalous magnetic response, was encountered north of 

Pinecone Lake. This unit appears to be highly enriched in repla 

cement magnetite.

The thickness and lateral extent of individual variolite 

units are generally not known due to lack of outcrop. Variolites 

are a distinctive but fairly widespread lithology within the 

mafic metavolcanic sequence. They may provide potentially useful 

stratigraphic and structural marker horizons (e.g. in the Noranda 

region - Gelinas et al. 1977) but have not yet been delineated in 

the Lumby Lake area. However, in the most extensive variolite 

exposures observed to date, along the logging road north of Leo 

Lake, variolitic pillow lavas occur at approximately the same 

stratigraphic level over a strike distance of about one kilometer 

with a maximum observed thickness of about 100 m. Similarly, 

east of the Van Nostrand Stock, variolitic pillow lavas were 

observed at widely separated locations at about the same strati 

graphic level immediately below a prominent ironstone unit, 

suggesting a strike length of at least two kilometers. These two 

variolite units may be correlative but their separation by the 

intrusive Van Nostrand Lake stock makes this interpretation 

uncertain. Variolites were only rarely observed on the southern 

limb of the syncline where they may be obscured by the generally 

higher degree of deformation. 

Plagioclase Porphyritic and Glomeroporphyritic Flows

Plagioclase porphyritic flows were noted in a few widespread 

locations and are about equally as abundant as variolites. On
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the logging road north of Van Nostrand lake a fine to medium 

grained lava flow about 10-15 m thick has S-5% subhedral plagio 

clase phenocrysts up to 1 cm long in massive and pillowed phases 

(photo 4). Similar plagioclase porphyritic flows were observed 

near Brush Creek about 100 m below variolitic flows. Plagioclase 

glomerophyres with IQ-50%, 2-4 cm, rounded plagioclase glomero- 

crysts occur at the extreme west end of Jefferson Lake (Photo 

4). Isolated glomerocrysts in medium grained massive mafic meta- 

volcanics were observed in outcrops on the shore of Bar Lake. 

One occurrence of apparent glomerocrysts in pillowed(?) meta- 

volcanics at the east end of Pinecone Lake in an area of 'green- 

schists' of uncertain origin confirms that at least some of these 

'greenschists' are probably metavolcanics rather than argil 

laceous metasediments . In thin section plagioclase porphyritic 

metavolcanics are invariably highly altered with original plagio 

clase phenocrysts replaced by sericite, clinozoisite, and albite 

in a carbonate-rich matrix. 

Petrography

Mafic metavolcanic rocks are observed in various stages of 

metamorphism and deformation ranging from relatively undeformed 

elliptical pillow lavas of upper greenschist metamorphic grade 

through schistose and carbonated greenschist facies assemblages 

in which no original textures are preserved to amphibolite grade 

hornblende plagioclase gneisses. Greenschist grade mafic meta 

volcanics consist of 20 to 30% ferroactinolite, IS-50% sodic 

plagioclase, TO-20% chlorite and IQ-20% epidote and/or clino 

zoisite. Igneous intersertal to subophitic textures are
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often preserved in the coarser-grained massive lava flows with 

cloudy plagioclase replaced by clinozoisite + albite * sericite * 

carbonate and actinolite * chlorite presumably replacing clino 

pyroxene. Original Fe-Ti oxide minerals are largely replaced by 

sphene and leucoxene. Greenschist facies mafic metavolcanic 

rocks occur in the Gargoyle Lake area and east thereof on the 

north limb of the main syncline, and between Buckingham Lake and 

the east end of Richardson Lake on the south limb.

The transition to amphibolite facies metamorphic grade in 

mafic metavolcanic rocks is defined, for the purpose of this 

report, by the appearance of essential hornblende at the expense 

of ferroactinolite and the gradual disappearance of chlorite. 

Amphibolite facies mafic metavolcanic rocks consist of 40-6(^ 

dark green hornblende with plagioclase (oligoclase-andesine) * 

quartz (30-4(^) with variable amounts of the accessory minerals; 

epidote, chlorite, biotite and opaque minerals. Amphibolites are 

typically completely recrystallized in contrast to the green 

schist facies mafic metavolcanics. Amphibolites have a variably 

well developed foliation and/or lineation defined by the 

orientation of rod-like hornblende. Amphibolite facies mafic 

metavolcanic rocks occur within about 1.5 km of the granitoid 

contact of the "greenstone belt" south of Chill Lake and within 

1.5-2.0 km of the granitoid contact southeast of Irish Lake. 

Further south the hornblende isograd apparently swings south to 

include Pinecone, Bar and Jefferson Lakes (Fig. ). A contact 

metamorphic aureole around the Van Nostrand Lake granitic stock, 

defined by the occurrence of hornblende and garnet in mafic meta-
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volcanic rocks and biotite in metasediments, extends for a 

maximum distance of 1 km around the stock. The foliation in 

amphibolites is increasingly well developed with approach to the 

granite contacts. Samples collected within a few hundred meters 

of the granitoid contacts at Irish Lake and Chill Lake have a 

gneissic structure with foliation-parallel segregation veinlets 

and pods of coarse plagioclase and quartz and/or hornblende and 

epidote. A well developed gneissic fabric observed in outcrops 

at the north end of Bar Lake consists of alternating 1-3 cm thick 

hornblende-rich and biotite-rich layers (sample 82MJ285). 

Almandine garnet porphyroblasts occur in pillow interstices north 

of Pinecone Lake and at the east end of Hematite Lake. 

Felsic Metavolcanic Rocks

Felsic metavolcanic rocks occur in the Lumby Lake area as 

relatively thin, but laterally extensive( ?) , units of crystal- 

rich tuffs and rare lapilli tuffs. Nearly all observed felsic 

metavolcanic rocks contain variable amounts of quartz and/or 

plagioclase phenocrysts or crystal clasts. Felsic to inter 

mediate pyroclastic rocks constitute less than 5% of the exposed 

supracrustal sequence on the north limb of the syncline. On the 

southern limb, felsic metavolcanics may form IQ-15% of the supra 

crustal rocks west of Richardson Lake but are absent east of 

Richardson Lake except for the extreme east edge of the map area 

(i.e. north of Old Man Lake) where their structural and therefore 

stratigraphic position is uncertain.

Typical felsic crystal tuffs consist of BO-70% quartz, IS-30% 

sodic plagioclase, muscovite (ID-15%), chlorite 4- biotite, and
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carbonate with accessory zircon, amphibole, clinozoisite, sphene 

and apatite. Tourmaline was observed in one sample (82MJ243) 

collected north of Old Man Lake. Original quartz phenocrysts, 

which may form less than 5% to greater than 20* of the felsic 

tuffs, they are usually 1-3 mm diameter, sub- to well rounded, 

quartz "eyes". Microscopically quartz may be recrystallized to 

mosaic-textured porphyroblasts in a well developed schistose 

matrix. Plagioclase phenocrysts are highly variable in 

proportion in various felsic tuff units. They may be absent or 

form 20-3(^ of the rock as subhedral to euhedral, usually altered 

and sericitized, phenocrysts.

Distinctive felsic units consisting of sparse (<2%) well 

rounded quartz 'eyes', 2-3 mm in diameter, in a dense, siliceous, 

aphanitic matrix occur in northern Gargoyle Lake and on the south 

shore of Tiny Lake. These units may represent felsic flows of 

welded vitric tuffs. The lateral tracing of the Gargoyle Lake 

unit into medium bedded tuff, about one km east, argues for a 

pyroclastic origin for this unit. Occasional, tabular, chloritic 

structures, 2-5 mm thick by 5-10 mm long, observed in outcrops on 

the northern Gargoyle Lake may be collapsed pumice fragments 

(fiamme) suggesting a welded tuff origin for this unit. However 

undoubted .relict glass shards have not been identified in these 

units and their tentative classification as vitric tuffs is based 

mainly on the present dense, siliceous, "glassy" texture of these 

rocks. In the more massive appearing outcrops, e.g. at Tiny 

Lake, where "fiamme" have not been observed, this "glassy" 

texture could be equally well interpreted as being a felsic flow
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rock. 

Lapilli Tuffs

Lapilli tuffs, consisting of greater than one third 2-64 mm 

fragments (Trowell et al. 1978), are rare in the map area. Some 

felsic metavolcanic rocks with greater than 3(^ phenocrysts over 

2 mm in diameter may technically be classified as lapilli tuffs 

but are actually gradational to crystal tuffs. Only one occur 

rence of a single large lapilli lithic fragment was observed in 

the area. A rounded, 2.5 cm diameter white felsic fragment in an 

intermediate, greenish-buff colored, tuffaceous matrix occurs 

next to the logging road north of Old Man Lake (Photo 5). 

Stratigraphy of Felsic Metavolcanic Rocks

Felsic metavolcanic rocks occur in four main stratigraphic 

zones in the Lumby Lake area (eastern half). They are relatively 

well developed in the northern Gargoyle Lake-Mitten Lake are 

where at least two units, each 100 to 300 m thick, strike eat- 

west across northern Gargoyle Lake and Mitten Lake (see map P 

). The older Mitten Lake unit is up to 300 m thick at Mitten 

Lake. It consists of schistose quartz porphyritic tuff, well 

sorted and lacking visible primary internal structures. In out 

crops at the east end of Mitten Lake a dense, siliceous, non- 

porphyritic felsic metavolcanic rock exhibits apparent flow 

banding and may be a rhyolite flow. Outcrops of felsic tuff in 

northern Gargoyle Lake consist of a 50-100 m thickness of dense, 

siliceous vitric(?) welded(?) tuff with 2-3** quartz "eyes" on the 

island in northwest Gargoyle Lake. This unit is apparently 

directly overlain by south-facing mafic pillow lava. A fact
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which argues against a subaerial welded tuff origin (see Thurston 

1980). About 1 km east on the south shore of a narrow channel in 

north Gargoyle Lake a very similar, possibly correlative, 

siliceous crystal tuff outcrops. This unit has faint 10-20 cm 

thick parallel bedding striking 090Q and dipping 75O south. 

Scattered outcrops of quartz and quartz-feldspar porphyritic 

felsic crystal tuffs occur on peninsulas and islands in northeast 

Gargoyle Lake. These may correlate with either the Mitten Lake 

or northwest Gargoyle Lake felsic units although some of these 

rocks are probably intrusive (photo 6).

The second area of felsic metavolcanics begins about 2 km 

east of the last observed outcrop of felsic tuff on Gargoyle 

Lake, on the south shore of Tiny Lake. The Tiny Lake unit 

consits of a single 10-20 m (?) thick unit of buff-colored dense, 

siliceous, vitric(?) welded(?) tuff with 2-3% clear round quartz 

"eyes". Other than its buff, as opposed to white color, this 

rock resembles closely the welded(?) tuff at northwest Gargoyle 

Lake and these units may be correlative. This unit is overlain 

by a grey carbonate unit about 1 m thick and then by mafic 

metavolcanics. Further east, east of Prism Lake a 10 m wide 

outcrop of quartz-feldspar porphyry tuff over and underlain by 

mafic metavolcanics may be an extension of the same horizon. 

East of Brush Creek numerous outcrops of quartz-feldspar porphyry 

may be extrusive and/or intrusive, but are at a similar 

stratigraphic level as the Tiny Lake and Prism Lake tuffs.

The difficulty of correlating these various widely separated 

outcrops of narrow felsic units becomes especially apparent when
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an area of relatively good exposure, i.e. the area of logging 

activity east of Brush Creek, reveals numerous felsic units. It 

can only be concluded that more than one felsic horizon probably 

exists, but that, generally speaking, they occupy an approximate 

ly similar stratigraphic zone roughly midway in the supracrustal 

sequence on the north limb of the syncline.

The third area of felsic metavolcanic rocks consists of out 

crops of felsic crystal tuffs, intermediate to mafic crystal to 

lithic tuffs, rare lapilli tuff and possibly reworked volcani 

clastic sediments; exposed as a 100+ m thick unit from the main 

haul road northeast of Old Man Lake nearly to Brush Creek it is 

traceable for about 1 km (see map P ). This east-west trending 

unit appears to occur near the synclinal axis. Top determi 

nations in some weakly graded crystal tuff beds in outcrops on 

the road indicate possibly overturned strata, younging north. 

This unit was apparently mapped as chemical metasediments by 

Woolverton (map 1960g) and may indeed be laterally equivalent to 

the chemical and clastic metasediments on the east shore of Van 

Nostrand Lake (see map P ).

The fourth area of felsic metavolcanic rocks occurs on the 

southern limb of the syncline in the southwestern part of the map 

area. Abundant exposures on the shores of Jefferson Lake consist 

of felsic quartz-feldspar crystal tuffs and possible eogenetic 

porphyry intrusives. Bedding, 10-30 cm thick, was observed in 

outcrops at the east end of Jefferson Lake. Scattered outcrops 

uncovered in the bush revealed dense, siliceous, deformed and 

recrystallized intermediate to felsic tuffs between Buckingham
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Lakes and the granitoid contact at Richardson Lake (see map P 

). Again these tuffs appear to occur as a number of felsic 

horizons in a stratigraphic zone, 500-800 m wide, fairly low in 

the stratigraphic sequence, about 2-3 km south of (strati- 

graphically below) the synclinal axis. One outcrop of a strati- 

graphically higher felsic unit occurs at the west end of Bar 

Lake, about 2-3 km above the Jefferson Lake unit(s). This 30-50 

m thick unit consists of quartz-feldspar crystal tuff with 

occasional faint bedding, 30 to 100 cm thick. Only one outcrop 

of this unit was observed but it may correlate with relatively 

abundant occurrences of felsic metavolcanic rocks reported in the 

western half of the Lumby Lake area (R. Cote, pers. comm. 1982).

The typically massive, homogeneous, crystal-rich nature of 

most felsic metavolcanic rocks, and the ambiguous nature of 

deformed contact relations with the enclosing mafic meta- 

volcanics, make a distinction between an ash flow and shallow 

level intrusive origin difficult. However the available macro 

scopic and microscopic evidence is most consistent with an 

extrusive origin for most of these units. The fine-grained, 

poorly-sorted, generally unstratified and crystal-rich nature of 

most felsic metavolcanic units suggests that they represent 

pyroclastic flows of the "St. Vincent type" (Williams and 

McBirney 1979, p.154-155). This type of volcanic deposit is 

typified by the 1902 eruption of the Soufriere volcano on the 

island of St. Vincent (Caribbean). During this eruption 

andesitic glowing avalanches were discharged from a summit crater 

and the resulting pyroclastic deposits were highly enriched in
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crystals due to gravitational separation from the eruption column 

(Hay 1959). It would be expected that the gravitational mecha 

nism of crystal separation would be somewhat muted in a sub 

aqueous eruption. Thus the Lumby Lake ash flow deposits are, in 

general, somewhat more poorly sorted, less crystal-rich and show 

occasional stratification compared to the 1902 St. Vincent 

deposits. 

Clastic Metasedimentary Rocks

Clastic metasedimentary rocks in the Lumby Lake area (eastern 

half) generally consist of fine grained argillite-mudstone with 

argillaceous wacke and arkosic wacke occurring in increasing 

proportion in the western part of the area. The clastic meta- 

sediments are mainly confined to a band running through the 

center of the main synclinal structure and are therefore the 

youngest supracrustal rocks in the area. Rare outcrops of inter 

bedded argillite and wacke were observed about 800 m strati- 

graphically below the synclinal axis within the metavolcanic 

sequence north of Pinecone Lake. In other locations narrow 

intervolcanic units of argillite/slate e.g. within massive to 

pillowed mafic metavolcanics at Little Bar Lake and in one out 

crop on the north shore of east Mathieu Lakes. This appears to 

be a narrow intervolcanic unit of unknown lateral extent. In 

other locations isolated narrow intervolcanic units of argil 

lite/slate occur; e.g. within massive to pillowed mafic meta 

volcanics at Little Bar Lake and on one outcrop on the north 

shore of east Mathieu Lake.

Clastic metasedimentary rocks are generally very fine grain-
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ed, well sorted and recrystallized to various degrees making 

interpretation of original textures difficult. In the east, at 

Hematite Lake and Keewatin Lake, massive to slaty dark grey 

argillite predominates with lesser fine grained "greenschis ts", 

which may be arkosic wackes or mafic metavolcanic rocks. Some 

argillite and slate are graphitic and they may contain up to 5- 

1(^ disseminated fine grained pyrite, especially where they over 

ly the massive sulphide-bearing ironstone as on the south shore 

of Hematite Lake. In the west, at Pinecone Lake, non-descript 

massive "greenschis ts" give way to thin to medium bedded 

arkosic(?) wackes of turbidite association (AD beds) which have 

been metamorphosed to garnet-biotite-muscovite-anthophyllite 

sehis ts .

Faint graded bedding was observed in some garnetiferous wacke 

beds on the south shore of Pinecone Lake. However stratigraphic 

tops are better indicated in these outcrops by the 'pseudo- 

reverse-graded 1 bedding of garnet porphyroblasts. In these rocks 

garnet xenoblasts, 1-3 mm in diameter, have grown preferentially 

in the upper, more pelitic, portions of the 4 to 20 cm thick beds 

as in sample 82MJ255 a garnet-biotite-anthophyllite schist. 

Graded bedding and cross bedding were observed in one outcrop 

about one km north of Pinecone Lake (Photo 7). Here a thinly to 

thickly laminated (5-10 mm thick beds) very fine grained, 

opaque-rich wacke occurs associated with ferruginous chert 

(sample 82MJ434).

Greenschist facies clastic metasediments consist of quartz ^ 

plagioclase, muscovite ± chlorite, carbonate and usually abundant
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opaque minerals. One sample (82MJ213), from the north end of 

Buckingham Lake, contains abundant, 2-3 mm idioblasts of 

chloritoid in a matrix of muscovite, quartz and chlorite. 

Higher grade clastic metasediments contain biotite in 

addition to muscovite j^ chlorite and may contain anthophyllite 

and almandine garnet. Garnet porphyroblasts are especially well 

developed in arkosic wackes around Pinecone Lake. Abundant 

garnet xenoblasts up to 5 mm in diameter occur in coarse grained 

biotite schist on the south shore of Pinecone Lake strati- 

graphically below(?) the pit exposing massive sulphide in 

graphitic argillite. These clastic metasedimentary rocks are 

interpreted as a sequence of distal turbidites. Partial Bouma 

sequences; mainly BE and rare BCE and ABE (Blackburn et al.
m

1978); were observed in some wackes around Pinecone Lake. From 

what is known of the western half of the Lumby Lake area 

(Woolverton 1960) greater abundances of conglomerates, wackes and 

possible arenites suggest a more proximal turbidite association 

than in the east. The western provenance is supported in the 

eastern half of the Lumby Lake area by the lateral facies change 

of wacke-dominant to argillite-dominant sequences from west 

(Pinecone Lake) to east (Hematite Lake) in the central clastic 

metasedimentary unit. Further east, on the east side of Van 

Nostrand Lake, interbedded chert, wacke and argillite appear to 

die out to the east or change laterally into felsic to inter 

mediate tuffaceous units. 

Chemical Metasedimentary Rocks

Chemical metasediments are widespread in the area; consisting
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of chert, ferruginous chert, ironstone and marble in decreasing 

order of abundance. Ferruginous chert is defined as a chert 

containing between 1(^ and 33% iron minerals (Blackburn et al. 

1978, p.7). Ironstone is a chemical sedimentary rock containing 

over 33% iron minerals (Blackburn et al. 1978, p.7). The 

distinction between these two rock types was not always possible 

in the field in these very fine grained rocks and is therefore 

somewhat arbitrary on the map (P ). Chert occurs: (1) as a 

thick, massive quartz unit in the central metasedimentary belt, 

best developed on the shores of Hematite Lake; (2) interbedded 

with oxide facies ironstone as banded chert-magnetite units 

within the metavolcanic sequence as well as within the central 

metasedimentary unit; and (3) interbedded with marble on the east 

shore of Cryderman Lake.

Oxide facies ironstones occur as interbedded chert and 

magnetite beds, typically 2-4 cm thick (Photo ) and as more 

massive dark grey to reddish-brown magnetite-bearing argillites 

and wackes. The former type is typical of the thin but laterally 

extensive units which occur within the metavolcanic- sequence on 

the north limb of the syncline. In these units, 10 to 100 m 

thick, oxide facies ironstone is usually associated with sulphide 

facies ironstone in the form of graphitic argillite with zones of 

nodular to massive sulphide (pyrite 4- pyrrhotite). Magnetite- 

bearing wacke and argillaceous ironstone occur in the central 

ironstone unit on the north shore of Keewatin Lake (see map P 

). Sample 82MJ078 is a ferruginous wacke consisting of 

muscovite, biotite, carbonate and up to 20% magnetite (plus other
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opaque minerals) with trace amounts of almandine garnet. This 

sample is anomalous in gold containing 70 ppb (Table 1).

In thin section cherty ironstone consists of 50 to 80% quartz 

with muscovite, chlorite, carbonate, sometimes biotite or 

stilpnomelane and 10 to 40% opaque minerals (magnetite * 

pyrite). They may also contain actinolite and/or garnet. Three 

or four horizons of thin (10-50 m), but laterally extensive (2-4 

km) oxide facies * sulphide facies ironstones occur on the 

northern limb of the syncline. Most of these units outcrop only 

sporadically making correlation difficult, but their lateral 

extent is usually apparent from linear ground magnetic 

(Schnieders and Mcconnell 1980) and aeromagnetic (OGS 1980) 

anomalies. The lowermost unit is exposed in southern Gargoyle 

Lake. On the southwest shore a 10 m wide outcrop of interbedded 

chert and ferruginous chert, with traces of magnetite and pyrite, 

in 2-5 cm beds, represents the westernmost exposure of this 

unit. Outcrops of interbedded chert, mafic tuff (10 cm) and 

magnetite ironstone ^2 m) occur on the small island in southern 

Gargoyle Lake (see map P ). Outcrops on the southwest corner 

of the large island in south central Gargoyle Lake consist of 

10-20 m of interbedded chert, ferruginous chert and a 2 m thick 

zone of sulphide facies ironstone consisting of SO-90% nodular 

shaped pyrite, with 2-3 cm diameter nodules, in a graphitic 

matrix. Further ESE, at the southeast shore of Gargoyle Lake, 

interbedded chert and magnetite ironstone in 3-5 cm beds occur in 

a 10 m wide exposure between mafic metavolcanic flows. A few 

interbeds of wacke in this outcrop exhibit south facing cross
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bedding structures. This unit may correlate with a northwest 

trending unit northeast of Pipes tem Lake (2 km ESE of last 

ironstone exposure on the southeast shore of Gargoyle Lake). 

This latter unit was not observed in outcrop in 1982, but one 

outcrop of this unit is shown by Woolverton (1960). The unit is 

otherwise inferred by magnetic data (Schnieders and Mcconnell 

1980) and diamond drilling (Toronto Assessment Files - see 

section on 'Economic Geology 1 ) and appears to be at least 2 km 

long (see map P ).

The second chemical metasedimentary unit on the north limb of 

the syncline is somewhat thicker and more varied in lithology 

than the Gargoyle Lake unit T it occurs about 1500-2000 m 

stratigraphically above (south of) the Gargoyle Lake unit. 

Exposures of interbedded chert and magnetite ironstone, in 3-8 cm 

beds, 10-20 m thick, occur north of the east end of Hematite 

Lake. Two or three ironstone units occur at a similar 

stratigraphic level north and south of Leo Lake. An exposure of 

oxide facies ironstone and graphitic argillite (sulphide facies 

ironstone) about 20 m thick occurs on the north side of the 

logging road north of the west end of Leo Lake. West of 

Magnesium Lake two units of ironstone, consisting of outcrops of 

interbedded chert and magnetite ironstone and highly graphitic 

argillite, occur along the new logging road. These units are 

overlain by south facing pillow lavas. These ironstones may 

correlate with the units at Leo Lake. Two units of ironstone, 

separated by 500-600 m stratigraphically, occur north of Pinecone 

Lake. These consist of chert and ferruginous chert interbedded
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with arkosic wackes.

Chert and magnetite ironstone, interbedded in 2 to 5 cm beds, 

is also an important component of the more heterogeneous central 

ironstone unit. Banded chert/ironstone, 40+ m thick, occurs on 

the east shore of Keewatin Lake; in outcrops on the south shore 

of the northeast bay; and on the island in north Keewatin Lake. 

The oxide facies ironstone is underlain by amygdaloidal pillowed 

mafic metavolcanics with a localized mafic laharic breccia on a 

small submerged outcrop. It is overlain by carbonate facies and 

sulphide facies ironstones and interbedded clastic meta- 

sediments. Thick units of argillaceous oxide ironstone and 

interbedded chert/ironstone at north Keewatin Lake and north of 

Cryderman Lake may correlate with the central ironstone unit at 

east Keewatin and Hematite Lakes (see map P ).

In the central chemical metasedimentary unit typical banded 

oxide facies ironstones occur but are subordinate to a hetero 

geneous assemblage of massive chert, quartz-poor magnetite and 

carbonate bearing ferruginous argillites and wackes, chert- 

siderite ironstone and sulphide facies ironstone. Unusual rock 

types occur in this unit such as garnetiferous ferruginous wackes 

(samples 82MJ078, 338) and a coarse grained chlorite-siderite- 

magnetite schist (82MJ403).

Carbonate facies ironstone and sulphide facies ironstone also 

occur in the central chemical sedimentary unit. The former 

consists of interbedded chert and siderite in somewhat convoluted 

and extensively faulted beds, 0.5 to 5 cm thick, observed in a 3 

m wide stripped outcrop about 40 m east of the east shore of
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Keewatin Lake near the portage to Hematite Lake (Photo ). 

Siderite-bearing ironstone was also reportedly encountered in 

drill holes to the east of this outcrop between Keewatin and 

Hematite Lake ("B" zone of Candela Development Co. Ltd. see 

'Economic Geology 1 section). Carbonate is widespread in the 

central chemical metasedimentary unit in the form of disseminated 

calcite in magnetite-bearing argillaceous ironstones.

These s iderite/chert ironstones are intimately associated 

with massive sulphide (PY ± po) exposed in an old pit and as a 

gossan zone (about 20 m2) about 50 m east of Keewatin Lake. The 

massive sulphide zone is apparently underlain by chert/magnetite 

ironstone exposed on the south shore of the northeast bay of 

Keewatin Lake. Structure in this area is complex as is shown by 

the anomalous north strike of the banded siderite/chert beds and 

convoluted bedding in the oxide facies ironstones on the east 

shore of Keewatin Lake. Interpretation of the relative strati 

graphic positions of the three facies of ironstones in the 

Keewatin-Hematite Lakes area is further hampered by extreme 

scarcity of outcrop. Thus the paleo-environmental implications 

of this close spatial association of the three facies is 

uncertain. The three facies, sulphide-carbonate-oxide; are 

usually considered to represent increasingly oxidizing conditions 

of deposition of the chemical sediment (James 1954) but it is 

unclear whether this variation may have occurred in space and/or 

time during the deposition of the central chemical metasediment 

ary unit in the Lumby Lake area (eastern half). This close 

juxtaposition of facies is also characteristic of the underlying
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oxide/sulphide facies ironstones. The most consistent inter 

pretation is that pH and Eh conditions varied considerably both 

laterally in space and probably in time due to restricted 

circulation in an abyssal(?) subaqueous basin with local 

anaerobic conditions caused by fumaroles (black smokers). 

Ankerite and Ankerite Conglomerate

A unique and interesting unit composed dominantly of 

ferruginous dolomite or ankerite with a trace to 1* of dis 

seminated pyrite and numerous 1-2 cm wide quartz veinlets, occurs 

associated with oxide facies ironstone in outcrops south of the 

main haul road east of Van Nostrand Lake. In one 10 m wide out 

crop of this unit a distinctive matrix-supported conglomerate or 

lapilli tuff occurs, the 'conglomerate* occurs near the top of 

50-80 m of massive ankerite cut by numerous quartz veins. This 

rock is composed of angular to subangular fragments of chert or 

felsic metavolcanics as 1-10 cm clasts in an ankerite matrix.

The origin of the ankerite unit is debatable. Ankerite is 

generally considered to be formed by secondary processes where it 

occurs in veins and fracture fillings in Archean greenstone 

terranes (especially gold mining areas: e.g. MacGeehan + Hodgson, 

1981, p.104). Some zones of ankerite in the map area do appear 

to be of secondary origin, related to quartz veining and a large 

east-west shear zone in mafic metavolcanics just north of the 

logging road between Van Nostrand Lake and Brush Creek. However, 

the greatest concentration of ankerite appears to form a 

relatively thick (50-80 m) stratabound unit in outcrops south and 

north of the logging road about 800 m apart which may be
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correlative. Further, the occurrence of the conglomerate with an 

ankerite matrix may argue for a primary syngenetic origin of the 

ankerite as a carbonate facies ironstone. In the western half of 

the Lumby Lake area numerous parallel ankerite-quartz vein zones 

occur within the metavolcanic sequence, some of which are 

apparently enriched in gold (up to 1.99 oz Au/ton; Woolverton 

1960, p.47). These units appear to be stratabound and have 

recently been interpreted as primary, syngenetic iron carbonate 

deposits (R. Cote, Pers. Comm., 1982). The ankerite conglomerate 

may have originated as an unconsolidated breccia; possibly a 

felsic debris flow, with an ankeritic matrix deposited by 

syngenetic or early diagenetic chemical sedimentation.

Sulphide facies ironstone consists of nodular to massive or 

disseminated pyrite j^ pyrrhotite j^ chalcopyrite in a matrix of 

graphitic argillite. Nodular to semi-massive pyrite occurs with 

gaphitic argillite associated with banded chert-magnetite 

ironstone in outcrops on the logging road about 2 km southeast of 

Pipestem Lake, in southern Gargoyle Lake, and on the logging road 

about 1.5 km north of Cryderman Lake (see map P. ). The 

nodular pyrite type of sulphide facies ironstone is best 

developed, however, at the old pit on Cryderman Lake and was 

described in detail by Woolverton (1953, 1960). The pyrite 

nodules are 5 mm to 5 cm in diameter and are composed of 

concentric layers of radially arranged pyrite crystals. They are 

usually spherical but may be oblong and flattened in the plane of 

schistosity. Pyrite generally makes up 10 to 50% of the rock in 

a matrix of highly graphitic (up to 13% carbon, Woolverton 1953)
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argillite. Chert fragments 5 to 10 mm in diameter and quartz 

veinlets occur in some samples from the pit. Massive sulphide is 

exposed in an old pit about 30 m south of the south shore of the 

northeast bay of Keewatin Lake and occurs as numerous boulders on 

the dump of the old pit on the south shore of Pinecone Lake. A 

continuous unit of massive sulphide, about 15 m thick and over 

two km long, is indicated by drilling extending from near the 

east shore of Keewatin Lake to south of Hematite Lake on the old 

Candela Development Co. Ltd. property (see 'Economic Geology 1 

section) . 

Marble

Marble consists of grey to buff colored coarse grained 

carbonate (calcite -H dolomite) which ranges from thin (5-10 cm) 

interbeds with chert at its easternmost exposure at the east end 

of Cryderman Lake to outcrops of massive marble greater than 10 m 

wide with thin deformed Laminae of chert on the north shore at 

the west end of Pinecone Lake. Here marble may also occur under 

Pinecone Lake and on the south shore where it reportedly was 

encountered in diamond drill holes (see Norway Lake Iron Mines 

Ltd. 'Economic Geology' section). Thus the total extent of the 

marble unit, if assumed to be continuous between these widely 

separated outcrops, is about 5 km from the east shore of 

Cryderman Lake to the north shore of Spoon Lake where it was 

mapped by Woolverton (1960). The thickness of the marble unit 

ranges from about 10-20 m at Cryderman Lake to as much as 100-200 

m at the west end of Pinecone Lake.

The structure in the Pinecone-Cryderman Lakes area, where the
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marble unit occurs, is uncertain. However, apparent north-facing 

structural indicators north of Cryderman Lake and on the south 

shore of Pinecone Lake (see map P. ) suggest that the marble 

may be on the southern limb of the main syncline. Thus, in the 

Cryderman Lake area, the marble appears to be underlain by 

argillaceous metasediments to the south, including the nodular 

pyrite bearing graphitic argillite at the old Cryderman pit, and 

overlain by iron-rich pillowed mafic metavolcanics (see 

'Petrochemistry' section) to the north. At Pinecone Lake the 

marble is apparently underlain by garnet-biotite schist to the 

south, including the massive sulphide-bearing graphitic argillite 

at the old Pinecone Lake pit, and is overlain(?) by ferruginous 

chert and oxide facies ironstone to the north. 

Pre-tectonic Intrusive Rocks 

.Mafic to Ultramafic Intrusive Rocks

Metamorphosed intrusive rocks of mafic to ultramafic 

composition occur within the mafic metavolcanic sequence on both 

the northern and southern limbs of the syncline in the Lumby Lake 

area (eastern half) . The relative ages of the mafic and 

ultramafic intrusions are unknown as they are nowhere observed in 

contact. However they appear similar in degree of metamorphism 

and deformation and are assumed to be contemporaneous and only 

slightly younger than the supracrustal rocks, in concert with 

findings of other workers in the Superior province (e.g. Ayres 

1974). The ultramafic rocks, which are mostly to wholly 

serpentinized, tend to form long, narrow, sill-like, stratiform 

bodies; whereas the metagabbros, where their shapes can be
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determined (usually only the larger and more magnetic bodies 

which can be distinguished on aeromagnetic maps (OGS 1980)) tend 

to have more equant, boss-like, cross-cutting outlines. The 

ultramafic intrusions are also assumed to be younger than the 

intrusion of the Van Nostrand Lake granitic stock due to their 

obvious concentricity to the shape of the stock (see map P ). 

Gabbro and Diorite

Pre-tectonic mafic intrusive rocks of gabbroic to dioritic 

composition are widespread within the supracrustal sequence of 

the Lumby Lake area. Although poor exposure generally makes 

distinction between mafic intrusive rocks and medium to coarse 

grained massive lava flows difficult, the proportion of mafic 

intrusive rocks is conservatively estimated at 10 to 15% of the 

supracrustal sequence. This agrees with the findings of workers 

in other Archean "greenstone belts", for example Ayres (1974, 

p. 45) who states that metagabbro and metadiorite intrusive rocks 

make up 121 of the supracrustal sequence in the Trout Lakes 

area. A few outcrops in the Lumby Lake area (eastern half) show 

characteristic intrusive relationships which hint at the 

widespread occurrence of mafic meta-intrusive rocks in the area. 

One large outcrop, exposed by logging operations, on the eastern 

boundary of -the map area, about 1 km southeast of Mathieu Lake, 

has a small area of pillows and partial pillows (about 10 m2) 

engulfed by a medium grained gabbroic intrusion which makes up 

the rest of the outcrop (about 50 m2). Another outcrop on the 

south side of the logging road about 1 km east of the north end 

of Van Nostrand Lake consists of a pinkish white laminated chert
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or felsic tuff bed intruded and contorted by a medium grained 

gabbroic intrusion.

Gabbroic intrusive rocks are composed of amphibole, either 

ferroactinolite or hornblende, and plagioclase with variable 

amounts accessory quartz, chlorite, carbonate and epidote. Where 

sufficient magnetic contrast exists with the enclosing mafic 

metavolcanic rocks, large metagabbroic stocks or bosses are well 

defined on the aeromagnetic maps (OGS 1980). For example a large 

gabbro body southwest of Bar Lake, at least 900 m in diameter, 

shows up as a distinctive magnetic anomaly on OGS map 80531 (OGS 

1980). Although they may be sufficiently magnetic to show up on 

the aeromagnetic maps, metagabbroic rocks are not usually 

magnetic in handspecimen. In contrast, ultramafic intrusive 

rocks are invariably highly attractive to a hand magnet. The 

mafic intrusive mapped between Leo and Hematite Lakes (see map P 

) is apparently transitional in composition between mafic and 

ultramafic. The rock was found to be slightly magnetic in the 

field and was therefore assumed to be ultramafic in composition. 

This assumption was used as evidence of the intrusive origin of 

the ultramafic rocks, since the map pattern of the body appears 

to crosscut adjacent ironstone units (Jackson, 1982). However 

subsequent petrographic examination of a sample from the body 

(sample 82MJ202) revealed a lack of serpentine in the rock and a 

typical gabbroic assemblage of amphibole * plagioclase. The 

present interpretation of the body as a gabbroic intrusive is 

consistent with the general observation that mafic intrusive 

bodies tend to be equidimensional in outline while ultramafic
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bodies form long narrow sill-like bodies. 

Ultramafic Intrusive(?) Rocks

Ultramafic rocks occur in the Lumby Lake area (eastern half) 

as three large concordant serpentinite bodies probably 

representing peridotitic sills. These rocks are usually a dark 

grey or green color, are invariably highly magnetic in hand 

specimen and may contain fibrous chrysotile asbestos in 1-2 cm 

wide veins. Abundant veinlets of magnetite, 2-5 mm wide, were 

observed in one of the sills on the north shore of Old Man Lake.

The Old Man Lake sill, which outcrops poorly away from the 

lake shore, is none-the-less well defined by airborne and ground 

magnetic surveys, diamond drilling and the detailed mapping of 

Manchuk (1973) for Falconbridge Nickel Mines Ltd. (see 'Economic 

Geology 1 section). The body is approximately 4 km long, trending 

west from the north shore of Old Man Lake, and 30 to 90 m thick. 

Thin sections of three samples from the eastern portion of the 

body reveal a striking relict cumulate texture with serpentine 

pseudomorphs after olivine and at least one sample contains 

relict olivine crystals (sample 82MJ159). The textural evidence 

suggests that at least some of the samples contained 80-90% 

rounded olivine crystals thus making them dunites. It is not 

known whether these thin sections can be taken as 

representative of the whole body or whether they may represent 

portions of the body enriched by gravitational sorting of olivine 

crystals.

The other two peridotite-serpentinite bodies occur on the 

north limb of the syncline at Gargoyle and Mathieu Lakes. These
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bodies are thicker but less laterally extensive than the Old Man 

Lake sill and generally more heavily serpentinized. Since they 

occur at about the same stratigraphic level in the supracrustal 

sequence it is tempting to correlate them as one long intrusion. 

However, aeromagnetic (map 80532, OGS1980) and outcrop evidence 

argue against this interpretation. Relict cumulus textures were 

observed in one thin section from the Mathieu Lake body (sample 

82MJ075). This body also exhibits the best development of 

macroscopic serpentine asbestos in abundant 1-2 cm wide veins in 

outcrops a few hundred meters south of western Mathieu Lakes.

The Gargoyle Lake peridotite body is the best exposed of the 

three intrusions. It outcrops on islands in southeastern 

Gargoyle Lake. The rock is dark amber-grey on a fresh surface. 

On the weathered surface, it exhibits a distinctive white color 

with an unusual rectilinear fracture pattern (photo ). This 

texture is somewhat similar to the "polysuture fracturing" or 

"elephant skin texture" of extrusive komatiites (P.C. Thurston 

personal comm. 1982). However no demonstrably extrusive 

structures such as pillows, flow breccias or spinifex texture 

have been observed in any of the ultramafic bodies and therefore 

the interpretation of an intrusive origin is still preferred at 

this time. It is interesting to note that the only known 

ultramafic rocks in the Lumby Lake area occur symmetrically and 

concentrically arranged around the Van Nostrand Lake granitic 

stock, however the significance of this relationship is not at 

present understood. 

Pre-tectonic Felsic Intrusive Rocks
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Quartz porphyritic and quartz feldspar porphyritic meta 

intrusive rocks occur within the supracrustal sequence as narrow 

sills and dikes. A sample from one sill-like body, 2 m wide, 

about 310 m south of Van Nostrand Lake was examined in thin 

section (sample 82MJ236). The rock consists of about 30*1; sub- to 

euhedral plagioclase phenocrysts and S-10% anhedral quartz 

phenocrysts in a fine grained matrix of quartz, feldspar and 

sericite. Other quartz-feldspar porphyries may represent felsic 

crystal tuffs or subvolcanic intrusives. Sample 82MJ018 is 

almost certainly intrusive as probable intrusive contact 

relations with enclosing mafic metavolcanics were observed on the 

shore of Gargoyle Lake (Photo 6). Sample 82MJ273, from the south 

end of Jefferson Lake may be intrusive but is superficially 

similar to probable lapilli tuffs in that area. More detailed 

mapping is required to resolve this problem.

Numerous quartz-feldspar porphyries were observed in the area 

east of the eastern boundary of the map area, south of Brushport 

Lake, where recent logging operations provide unusually good 

exposure. Where observed, contact relations of these rocks with 

the enclosing mafic metavolcanics are ambiguous. They may be 

deformed contacts of extrusive rocks or intrusive contacts. It 

is probable that both intrusive and extrusive felsic rocks occur 

in this and other areas where felsic rocks are abundant (e.g. 

Jefferson Lake) and again more detailed mapping might resolve 

this problem. 

Syn- to Post-tectonic Felsic Intrusive Rocks

Late 'intrusive granitoid bodies in the Lumby Lake area are of
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three general types and at least two ages. The oldest is 

probably the Marmion Lake gneiss; a large, heterogeneous body on 

the south border of the Lumby Lake "greenstone belt" of tonal itic 

to quartz dioritic composition. The Norway Lake pluton,
*

bordering the "greenstone belt" in the northwest quadrant of the 

map area, is a homogeneous, massive to porphyritic granite body; 

probably the youngest of the bordering granitoids. The Chill 

Lake granodiorite is a quartz-rich, massive granitoid bordering 

the "greenstone belt" to the northeast, and is probably 

intermediate in age between the Marmion Lake gneiss and the 

Norway Lake Pluton. Small, circular stocks of porphyritic quartz 

monzonite to granite, the Van Nostrand Lake stock and the Spoon 

Lake stock, which intrude the "greenstone belt" along the axis of 

the main synclinal structure, are compositionally similar and 

probably of the same age as the Norway Lake pluton. 

Marmion Lake Gneiss

The Marmion Lake batholith (so-named by Fenwick 1976) 

designates a large, heterogeneous gneissic terrane which occurs 

on the southern margin of the Lumby Lake "greenstone belt". The 

batholith is about 25 km wide, in a north-south direction, and up 

to 110 km long, stretching from the Finlayson Lake "greenstone 

belt" and Marmion Lake in the west to the Lac des Mille Lacs in 

the east. The batholith was described in some detail by Pirie 

(1978) in its southern portion and by Fenwick (1976) and Shklanka 

(1972) in its western portion. Wilkinson (1982) describes gold 

occurrences and prospects within the batholith. Other workers 

are cited by Pirie (1978, p.34). Only a few traverses through
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the gneiss were made in the Lumby Lake area (eastern Half) during 

the 1982 field season. Where observed in the area, the batholith 

appears to be similar to its southern portion and therefore the 

following description relies heavily on Pirie (1978).

The batholith consists of a complex and heterogeneous 

assemblage of early foliated to gneissic leucotonalite 

(trondhjemite of Pirie, 1978), hornblende diorite gneiss, and 

amphibolite intruded by foliated hornblende quartz diorite and 

diorite. These early foliated phases are cut by massive 

leucotonalites, quartz diorites and small quartz monzonite to 

granodiorite stocks. All rock types are cut by occasional 

narrow, northeast trending diabase dikes (Pirie, 1978, p. 47).

The complex, heterogeneous nature of the batholith occurs on 

the outcrop scale making demarcation of individual intrusive 

units impossible. This is well illustrated by Pirie 1 s photos 

11-14 (Pirie, 1978). Plagioclase porphyritic diorite was 

observed in the southwest part of the Lumby Lake area (eastern 

half) cutting foliated tonalites. In general though, mafic 

diorite and amphibolite, which occur commonly within the 

batholith, may be either intrusive phases or large supracrustal 

inclusions and outcrop continuity does not permit a distinction.

Morgan (1978, p.39-46) also describes the western portion of 

the batholith in some detail where it abuts the Finlayson Lake 

"greenstone belt". He distinguishes two large scale phases: a 

centrally located "tonalitic gneiss" - the "Marmion-Muskeg Lakes 

complex" - and a bordering massive "trondhjemite" - the Marmion 

Lake pluton" - to the west. Morgan notes that: "Mafic xenoliths



-36-

in the 'trondhjemite' become increasingly abundant as the 

Finlayson Lake belt is approached"... however in general..."mafic 

inclusions are not so abundant" ... in the 'trondhjemite 1 pluton 

as in the tonalitic gneiss (Morgan 1978, p.42-43).

Woolverton (1960) and Wilkinson (1982) describe a complex 

border phase of the Marmion Lake batholith where it interfaces 

with the southern margin of the Lumby Lake "greenstone belt". 

The former refers to this zone as the "Contact zone" and "quartz 

porphyry-diorite complex" (Woolverton 1960, p.28-30). Wilkinson 

notes the occurrence of gold associated with shear zones in the 

"Contact Zone" and in the central part of the batholith
*

(Wilkinson 1982, p.20).

Petrographically a typical tonalite phase is composed of 

saussuritized sodic plagioclase (SO-60%), quartz (30-40%), 

biotite * hornblende (^ 10%) and numerous accessory phases 

including; sphene, apatite, zircon and opaque minerals. Chlorite 

and epidote are generally present as alteration products of 

biotite and hornblende. 

Van Nostrand Lake Stock

The Van Nostrand Lake stock is a circular granitic to quartz 

monzonitic intrusive boss, about 4 km in diameter, which intrudes 

the center of the Lumby Lake "greenstone belt" cutting the 

central metasedimentary band and the axis of the proposed 

syncline. The stock is mainly a homogeneous, idiomorphic, 

microcline porphyritic pink quartz monzonite with a possibly 

monzodioritic grey fine to medium grained border phase locally 

developed especially on the west side of the body. The typical
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porphyritic phase consists of 1-2 cm euhedral microcline 

phenocrysts in a matrix of quartz, orthoclase, plagioclase 

(albite-oligoclase) with S-8% biotite and 2-3% hornblende and 

accessories: chlorite, sphene, epidote, zircon, calcite. It is 

texturally and compositionally similar to the Norway Lake pluton. 

Norway Lake Pluton

The Norway Lake Pluton (so-named by Schwerdtner et al. 1979) 

is a massive to porphyritic, medium to coarse-grained, pinkish 

leucocratic granitic intrusive body outcropping over a large area 

in the northwestern quadrant of the map area. It was mapped and 

described by Schwerdtner et al. (1979, p.1972-1973) as a 

crescent-shaped, post-tectonic body 9 km long of granitic 

composition with syenitic border phases. It may indeed have the 

composition of a true granite; containing about equal proportions 

of quartz, plagioclase and potassium feldspar with generally less 

than 1C^ biotite * hornblende. Its post-tectonic age is 

indicated by its idiomorphic texture, its reported intrusive 

contacts with the Pisky Lake pluton to the east (possibly 

equivalent to the Chill Lake granodiorite - see later section on 

'Relative ages of' Granitoid Intrusive Rocks') and the 

perpendicular attitude of its southern contact with the 

stratigraphy of the Lumby Lake "greenstone belt" (see map P ). 

Chill Lake Granodiorite

The Chill Lake granodiorite is a light grey to white 

quartz-rich faintly foliated to massive body with rare pink 

porphyritic phases, near its contact with the Lumby Lake 

"greenstone belt". A typical sample (82MJ300) from the shore of
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Chill Lake consists of 5(^ quartz, IQ-15% albite, TO-15% potas 

sium feldspar, TO-15% muscovite and 5% epidote 4- chlorite. The 

texture is altered and recrystallized granoblastic. The various 

phases of granitoids north of the "greenstone belt" in the Chill 

Lake to Pisky Lake area have not been mapped. If the Chill Lake 

granodiorite is equivalent to Schwerdtner et al's (1979) Pisky 

Lake pluton it is probably older than the Norway Lake pluton 

based on relationships observed on Upper Scotch Lake (Schwerdtner 

pers. comm. 1982). 

Relative Ages of Granitoid Intrusive Rocks

Woolverton (1960) distinguished two probable ages of in 

trusive granitoid rocks in the Lumby Lake area. The older 

Marmion Lake gneiss, on the southern margin of the "greenstone 

belt", was designated as "Laurentian" age while the younger 

granitoid bodies to the north, west and within the "greenstone 

belt" were considered to be of "Algoman" age. This terminology 

was first proposed by Lawson (1913, p.51) based on relationships 

in the Steep Rock Lake area. The "Laurentian" age of the Marmion 

Lake gneiss is based on the interpretation of a "basal conglomer 

ate" containing granitoid cobbles which occurs at the base of the 

Steep Rock Group of supracrustal rocks adjacent to the contact 

with the Marmion Lake gneiss. Thus Lawson (1913) proposed that 

the Steep Rock group unconformably overlay the Marmion Lake 

gneiss, and since the gneiss was apparently intrusive into other 

more typical "Keewatin" (Archean) supracrustals in the area, the 

Steep Rock group was considered to be of "Timiskaming" or later 

Archean age. This interpretation was supported by most later
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workers in the Steep Rock Lake area (e.g. Hawley 1930, Moore, 

1939, Bartley 1939, Hicks 1950, Jolliffe 1966). However a more 

recent interpretation, based on detailed (1" - 1000') mapping in 

the area, by Shklanka (1972) does not recognize an age difference 

between the Steep Rock Group and other Archean supracrustals in 

the area. A fault contact is instead invoked between the Marmion 

Lake gneiss and the Steep Rock Group (the Steep Rock Fault) thus 

making the relative age of the gneiss a moot question.

The author has briefly examined the controversial contact 

which occurs along a railway cut in the Falls Bay area of the 

former Steep Rock Lake. It can be stated that a conglomerate 

does exist here consisting of granodioritic or tonalitic cobbles 

in an argillaceous matrix. However a fault may also be present 

under the railway tracks. It seems that this controversy will 

only be settled by absolute, radiometric dating methods.

No absolute radiometric ages are yet available for any of the 

granitoid rocks in the Lumby Lake area. On geological grounds 

however it seems probable that there may be three different ages 

of intrusive activity. All of these probably post-date the 

deposition of the supracrustal rocks although it would not be 

surprizing if some part of the Marmion Lake gneiss were older 

than the "greenstone belt". The Marmion Lake gneiss is nowhere 

seen in contact with the other granitoid bodies and contacts with 

the "greenstone belt" are observed only at Old Man Lake (see map 

P ). The internal heterogeneity, deformation, metamorphism and 

the general conformity of contacts and folitian of the gneiss 

with the southern boundary of the "greenstone belt" argue for a
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pre-tectonic age of the Marmion Lake gneiss. In contrast, the 

Norway Lake pluton and the Van Nostrand Lake stock are undeformed 

homogeneous bodies which clearly crosscut the stratigraphy of the 

"greenstone belt" and are probably post-tectonic in age 

(Schwerdtner et al. 1979, p.1973). The Chill Lake granodiorite 

may be intermediate in age between the Marmion Lake gneiss and 

the Norway Lake pluton. It is compos it ionally distinct and 

although internally undeformed its southern contact is broadly 

conformably to the northern boundary of the "greenstone belt", at 

least in the Chill Lake area, and petrographically it exhibits 

some evidence of recrystallization and metamorphism. Geologic 

mapping by Schwertdner and students (Personal Comm. 1982) 

indicates that the Norway Lake pluton intrudes the Pisky Lake 

pluton (possibly equivalent to the Chill Lake granodiorite) at 

the north end of Upper Scotch Lake. Finally, a northeast 

trending lineament, interpreted as a fault by Sage et al. (1973), 

runs through the Marmion Lake gneiss and the Lumby Lake 

"greenstone belt" but appears to be cut by the Chill Lake body at 

Chill Lake. This relationship suggests that the Chill Lake 

granodiorite post-dates the "greenstone belt" and the Marmion 

Lake gneiss. 

Proterozoic 

Diabase Dike

A WNW trending diabase dike cuts the supracrustal sequence in 

the northeast corner of the map area. This dike may be about 100 

m wide it extends from the southwest corner of Chill Lake to 

south of Brushport Lake. It was observed in outcrop south of
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Brushport Lake east of the eastern boundary of the map area. In 

this location an old shallow pit was sunk on a quartz vein at the 

contact of the dike with enclosing mafic metavolcanic rocks. a 

thin section from a sample from this outcrop shows a medium 

grained diabase composed of slightly altered plagioclase clino 

pyroxene Fe-Ti oxides, chlorite and epidote. The dike is 

probably of Keweenawan age. 

Cenozoic 

Quaternary 

Pleistocene and Recent

The Cenozoic geologic history of the area is dominated by 

Pleistocene glaciation. The effects of the last glacial epoch, 

the Wisconsin Stage (approximately 100,000 to 10,000 (?) years 

ago) are widespread. Glacial striae on bedrock outcrops were 

observed in a few locations some of which are shown on map P 

The average direction of the last glacial advance, as deduced 

from striations in the area, is about 20QQ (S20 OW). The range of 

measurements is 190 O to 210 O . Woolverton (1960, p.33) reports 

the occurrence of a younger set of striations trending 60ow 

(2400) superimposed on the older S15QW (195O ) set at Lumby Lake 

(west of the map area). Similarly Fenwick (1976, p.29) 

reports the occurrence of a S 30ow set of striations superimposed 

on a S 15OW set in the Finlayson Lake area (further west).

The general SSW direction of glacial advance conforms with 

regional studies (e.g. Zoltai 1961, 1965) which suggest that 

Wisconsinan glaciation originated from a center between Hudson 

Bay and Lake Superior - The Patrician center of Tyrrell (1913).
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Glaciolacustrine and glaciofluvial deposits are widespread in 

the Lumby Lake area (especially the eastern half). Cobble and 

boulder till with a sandy matrix is abundant, varying from O to 

20 m thick. Gravel deposits have been exploited for road 

building east of Van Nostrand Lake. Deposits of aeolian sand, 

often in low sand dunes, are widespread east of Old Man Lake and 

north of Magnesium Lake. Varved clay deposits were not observed 

by the author but were reported by Woolverton (1960, p. 33) at the 

outlet (east end) of Old Man Lake. Clay was also reported on the 

banks of Brush Creek. These clay layers may be deposits of the 

Pleistocene glacial lake Agassiz which covered the area during 

the late Wisconsinan Stage. 

Structural Geology

An accurate assessment of the structure of the Lumby Lake 

"greenstone belt" is hampered by the discontinuous and sporadic 

nature of exposure and the general absence of definitive 

stratigraphic top indicators. Indicative structures; e.g. 

pillows and pillow breccias in mafic metavolcanics, and graded 

bedding and rare cross-bedding in clastic metasediments; are 

relatively abundant in some areas of the north limb of the main 

syncline, but are rare and difficult to interpret, due to the 

greater degree of deformation, on the southern limb.

The dominant structural element of the area was identified by 

Woolverton (1960) as a syncline with a steep east-west trending 

axial surface located more or less centrally in the "greenstone 

belt". In the eastern half of the Lumby Lake area the synclinal 

axis is apparently cut by the intrusive Van Nostrand Lake stock.
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This structure is notably asymmetrical in both its geologic and 

geophysical expression. On the aeromagnetic EM maps (maps 80531 

S 80532, OGS 1980) a northern terrane of high magnetic relief and 

abundant EM conductive anomalies contrasts with a southern 

terrane of low magnetic response and few EM conductors. The 

boundary between these two terranes is marked by a number of 

large high magnitude magnetically anomalous and conductive zones 

running west to east through Pinecone, Cryderman, Keewatin and 

Hematite Lakes corresponding closely with the axis of the 

proposed syncline.

The present geologic interpretation located the synclinal 

structure approximately as in Woolverton (1960), based mainly on 

widely separated observations of top-indicating pillow lavas. 

However, in detail, a few problematical top-indicating structures 

contradict this interpretation and suggest further structural 

complications. Graded bedding in argillaceous wackes in southern 

Cryderman and Pinecone Lakes give conflicting top indications as 

do apparent north-facing pillows in mafic metavolcanics north of 

Cryderman Lake. Similar complications in this area were also 

apparently noted by Woolverton (1960, map 1960g) who interprets 

an east plunging anticline north of Cryderman Lake. The present 

interpretation invokes a system of NNE trending faults and three 

parallel folds to resolve the observed stratigraphy in the 

Cryderman Lake area (see map P ). However it should be 

emphasized that this interpretation rests heavily on a few 

questionable top indicators.

Foliation and schistosity are generally east-west in the area
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except within a few hundred meters of the cross-cutting Norway 

Lake pluton and Van Nostrand Lake stock. Thus while the contact 

of the Norway Lake pluton is cross-cutting and perpendicular to 

the general northwest strike of the supracrustal rocks southeast 

of Irish Lake, the foliation in gneissic amphibolites within 500 

m of the contact strikes northeast parallel to the contact.

Bedding and foliation in the metavolcanic and metasedimentary 

rocks of the area, where observed together, are generally 

subparallel; trending from northwest to west and rarely north to 

northeast. The strike of metavolcanic and ironstone units on the 

north limb of the syncline appears to be gently folded along 

north trending axes, and/or is deflected by the circular Van 

Nostrand Lake stock, so that the eastwest strike changes to 

northwest north of Pipestem Lake, back to east-west further west 

and then is again north-west north of Magnesium Lake. Similarly 

the structure of the central metasedimentary units appears to be 

deflected to the north by the Van Nostrand Lake stock so that the 

metasediments seems to be draped over the stock. Peridotite 

sills also conform to this structure, they have a concentric 

attitude to the stock an almost equal distance (600-1000 m) north 

(Gargoyle Lake, Mathieu Lakes bodies) and south (Old Man Lake 

body).

Drag folds were observed in two places in the central 

metasedimentary belt. An angular "Z" shaped interfolial fold was 

observed in interbedded chert and magnetite ironstone on the east 

end of the small island at the north end of Keewatin Lake (see 

map P ). This fold has an amplitude of about 1 m and was
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thought to plunge steeply west but was only exposed in two 

dimensions on a flat outcrop a few cm underwater. More 

convoluted drag structures, also of "Z" shaped symmetry, were 

observed in the marble outcrop at the west end of Pinecone Lake. 

The structures are formed of discontinuous stringers and pods of 

grey cherts in a coarse brownish-grey marble matrix. The 

structures appear to plunge shallowly to moderately east. "Z" 

shaped drag folds are also reported further west in the 

metasediments at Garnet Bay on Norway Lake (Woolverton, 1960, 

p. 36 ) .

A secondary north-south trending cleavage was observed in one 

location on the south shore of Jefferson Lake. This north 

trending cleavage is cut by the more prominent east-west
*

foliation and may be axial planar cleavage of a secondary folding 

about north trending axes. This interpretation is further 

strengthened by the outcrop pattern of felsic metavolcanics on 

the shores of Jefferson Lake, although petrographic evidence 

suggests that some of the quartz-feldspar porphyries, which have 

distinct phenocryst assemblages and textures, may be intrusive or 

at least form separate ash flows, the felsic tuffs appear on 

first inspection to wrap around the lake in the west. 

Faults and Shear Zones

There are two large-scale regional faults which affect the 

structure of the Lumby Lake area. The east-west striking Quetico 

Fault zone, located about 40 km south of the area near Highway 

11, and the Steep Rock-Redpaint Lake Fault zone, a N35E trending 

structure at least 80 km long passing through the Lumby Lake area
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(wes tern half) at Redpaint Lake. The sense of movement on the 

Quetico Fault, which separates the Wabigoon metavolcanic 

subprovince from the Quetico metasedimentary subprovince, is 

dominantly right-lateral strike-slip (Shklanka 1972, p.39; 

Borradaile, 1982). The Steep Rock Lake-Redpaint Lake Fault 

intersects and is cut by the Quetico Fault near Steep Rock Lake, 

and truncates the Lumby Lake "greenstone belt" in the west. The 

sense of movement on this strike-slip fault is reported as 

left-lateral in the Steep Rock Lake area (Shklanka 1972, p.41). 

If this is true it would support the intriguing possibility, 

suggested by the regional map pattern, that the Lumby Lake 

"greenstone belt" correlates with the Finlayson Lake belt and/or 

the Steep Rock group to the south, although Shklanka (1972) only 

documented displacements of 1 to 2.5 miles (1.6-4.0 km) on the 

faults in the Steep Rock area.

Faults and shear zones paralleling both the major regional 

structures occur in the Lumby Lake area. Woolverton (1960, p. 37) 

reports numerous east-west trending shear zones with 

right-lateral displacement in the western half of the 'area. In 

the eastern half of the Lumby Lake area shear zones were 

recognized in the area just east of the Van Nostrand Lake stock 

close to Brush Creek. Wide (10-20 m) zones are marked by in 

creased schistosity, pervasive carbonatization, and secondary 

ankerite and quartz veining, in mafic metavolcanic rocks. The 

N35E fault set is represented by abundant lineaments and probable 

faults in the area trending north to northeast. The sense of 

movement on these structures is generally not known but left-
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lateral strike separation would be consistent with the observed 

distribution of ironstone units in the Pinecone-Cryderman Lakes 

area and of felsic metavolcanics in the Tiny-Prism Lake area (see 

map P ). Additional faults with N to NE orientations are 

suggested on the north limb of the syncline by the aeromagnetic 

maps (OGS 1980).

On a larger scale the contact of the "greenstone belt" with 

the southern Marmion Lake gneiss trends east-west and has been 

interpreted as a fault contact (Sage et al. 1974). The 

northwestern contact of the "greenstone belt" and the Norway Lake 

granitic pluton in the vicinity of Irish Lake is a northeast 

trending linear and may also be faulted. A northeast trending 

regional scale linear extends from Pyramid Lake (northeast of the 

map area) through the southeast contact of the Van Nostrand Lake 

stock and in to the Marmion Lake gneiss (Sage et al. 1974).

In sum, the dominant structural features of the area are a 

central syncline with a steep east-west axis and a rectilinear 

conjugate fault set trending east-west and northeast. The 

overall impression of the map pattern is that of an inhomogeneous 

medium affected by right-lateral shear stress. The circular Van 

Nostrand Lake stock appears to have been involved in the late 

stages of deformation, acting as a resistant buttress to the 

deforming metasediments and metavolcanics, although its massive 

igneous texture indicates a late syn-tectonic or post-tectonic 

age of intrusion. The indicated strain pattern of northeast 

trending left-lateral fault and east-west right-lateral faults is 

consistent with a northwest-southeast direction of maximum
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compressive stress as proposed for the Steep Rock Lake area by 

Shklanka (1972, p.41). 

Metamorphic Petrology

Petrographic examination of samples of supracrustal rocks in 

the Lumby Lake area (eastern half) reveals metamorphic mineral 

assemblages of the middle to upper greenschist facies and 

possibly lower amphibolite facies. Middle to upper greenschist 

facies rocks occur in areas east of Bar to Cryderman Lakes and 

relatively far from granitoid intrusive rocks. Contact meta 

morphic effects from intruding granitoid bodies apparently cause 

an increase to lower amphibolite conditions of pressure and 

temperature within about one kilometer of the Van Nostrand Lake 

stock and within about two kilometers of the Norway Lake pluton 

and the Chill Lake granodiorite.

Lower grade mafic metavolcanic rocks contain the typical 

greenschist facies assemblage of: actinolite, chlorite, albite, 

epidote, quartz, carbonate and sphene. Higher grade mafic 

metavolcanic rocks contain mainly hornblende and plagioclase 

(oligoclase) and are recrystallized and sometimes foliated to 

gneissic in texture. Lower grade pelitic clastic metasedimentary 

rocks consist of quartz, muscovite, chlorite, albite and 

carbonate and may contain minor biotite. A distinctive 

chloritoid-quartz-muscovite schist occurs in one location. In 

higher grade metapelites, biotite predominates over muscovite and 

chlorite; almandine garnet and anthophyllite occur at Pinecone 

Lake.

Metamorphic facies are best determined in the mafic meta-
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volcanic rocks and the clastic metasediments. The former because 

of their widespread occurrence in the Lumby Lake area and their 

relative constancy of chemical composition. The latter because 

of the well known diagnostic mineral assemblages of metapelites. 

Chemical metasediments are less diagnostic because of their un 

usual compositions. Felsic metavolcanic rocks are poor 

indicators of metamorphic conditions because of alteration and 

variable composition east of the stock.

Whether true amphibolite facies conditions of temperature and 

pressure were attained in the higher grade contact zones of the 

area is a debatable point. The amphibolite facies is generally 

defined by the occurrence of staurolite or cordierite in meta- 

pelitic rocks (Winkler 1979, p.221). These minerals have not 

been observed in thin section in the Lumby Lake area (eastern 

half). However, Woolverton (1960, p.43) reports one occurrence 

of andalusite - the high temperature/low pressure aluminosilicate 

polymorph - in clastic metasediments at the south end of Norway 

Lake in the western half of the Lumby Lake area, within 200 m of 

the contact of the Norway Lake pluton. The highest grade pelitic 

metamorphic assemblages observed in the eastern half of the Lumby 

Lake area occur in the vicinity of Pinecone Lake. Here quartz- 

biotite-anthophyllite-garnet and quartz-biotite-plagioclase- 

muscovite-garnet metawackes occur. These assemblages suggest 

metamorphic conditions of uppermost greenschist facies or 

lowermost amphibolite facies or the greenschist-amphibolite 

transition facies (Turner 1968, p.303). A more general 

definition of amphibolite facies conditions is the occurrence of
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more calcic plagioclase (An 15-20) with hornblende in mafic 

metavolcanic rocks (Eskola 1939). However, as noted by Winkler 

(1979, p.76), the abrupt change in plagioclase composition from 

nearly pure albite (AnO-7) to oligoclase-andesine(An15-20) in 

mafic metavolcanic rocks occurs in many regional metamorphic 

terranes .."at somewhat lower temperature before staurolite 

appears and when chlorite * quartz * muscovite and chloritoid 

still exist" ... in metapelites.

Available experimental evidence suggests that all of these 

"index" minerals (garnet, hornblende, chloritoid, staurolite and 

cordierite) generally maintain the same essential mineral 

assemblages through greenschist and amphibolite facies 

conditions, i.e. quartz-albite-muscovite ^ biotite * actinolite.

The characteristic metamorphic reactions which define the 

observed lower to higher grade transition in the Lumby Lake area 

are the formation of hornblende from actinolite 4- clinozoisite/ 

epidote 4- chlorite * quartz, with concomitant change in the 

composition of plagioclase from albite(AnO-7) to oligoclase- 

andesine(An 15-20) (Winkler 1979, p.244) in mafic metavolcanic 

rocks. In metapelites, the breakdown of chlorite(Fe-rich) * 

muscovite 4- quartz to form almandine garnet + biotite + H20, and 

the formation of chloritoid, presumably from the breakdown of 

chlorite are characteristic of the upper greenschist facies of 

biotite and garnet zones (Winkler 1979, p.220).

The observed pattern of metamorphic facies is obviously 

related to late post-tectonic granitoid intrusions (Norway Lake 

pluton, Van Nostrand Lake stock). Contact metamorphic aureoles
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of these intrusions, defined by the lower to higher grade 

transition discussed above, are generally parallel to the 

contacts of the intrusions and crosscut the structural trends of 

the "greenstone belt". The amphibolite facies isograd, defined 

by the assemblage hornblende -J- plagioclase 4- quartz 4^ epidote in 

the mafic metavolcanic rocks, occurs about two kilometers from 

the contacts of the Norway Lake pluton and the Chill Lake 

granodiorite. The contact aureole of the Van Nostrand Lake stock 

extends about one kilometer from the stock; an inner 1/2 km wide 

zone of amphibolite facies, defined by the occurrence of 

hornblende and garnet in mafic metavolcanics, and a further 1/2 

km wide biotite zone of upper greenschist facies defined by 

essential biotite in the clastic metasediments may coexist at 

similar pressure/temperature conditions. The lower limit of 

stability for hornblende in mafic metavolcanics (550 OC at 2 kb) 

and almandine garnet in metapelites (SOQOC at 4 kb) corresponds 

approximately with the upper limit of chlorite stability in mafic 

metavolcanics (550 OC at 2 kb, 575 OC at 5 kb) and the upper limit 

of chloritoid in metapelites (500OC at 1 kb, 60QOC at 3 kb and 

700 0C at 5 kb (Halferdahl 1961, figure 11). These data suggest 

minimum conditions of temperature and pressure within the contact 

aureoles of the post-tectonic granitoid intrusives of about 

5000-550 QC at 2-4 kb.

The occurrence of anthophyllite and possibly andalusite 

(Woolverton 1960, p.43) suggests relatively low pressure/moderate 

temperature conditions of metamorphism within the contact 

aureoles. The upper limit of pressure, i.e. depth of burial, can
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be taken as the aluminosilicate triple point, if the occurrence 

of andalusite can be confirmed, i.e. 500 QC at 4 kb, although 

andalusite may be stable at up to 77QQC at 1 bar (Holdaway 1971)

In sum, the known stability fields of the observed meta 

morphic mineral assemblages in the Lumby Lake area suggest 

temperature-pressure conditions of 30QO(?) to 55QOC and 2-4 

kbars. A regional greenschist facies assemblage is apparently 

overprinted by contact metamorphism related to the post-tectonic 

intrusion of granitoid plutons. Metamorphic isograds defining a 

transition to amphibolite facies conditions in mafic meta- 

volcanics and pelitic metasediments are parallel to granitoid 

contacts and crosscut at high angles supracrustal stratigraphy 

and structure. A high geothermal gradient, similar to that 

envisaged by Thurston and Breaks (1978) for the Uchi-English 

River subprovince to the north, of 35OC to 500CXkm depth is 

indicated. 

Petrochemistry

Thirty-five whole rock samples from the Lumby Lake area 

(eastern half) were analysed for the major elements (Si, Ti, Al, 

Fe3*, Mn, Mg, Ca, Na, K, P, and H20) and fourteen trace elements 

(Ba, Co, Gr, Cu, Ni, Pb, Zn, Li, Nb, Se, Sr, V, Y and Zr) by the 

Geoscience Laboratories, Ontario Geological Survey, Toronto. 

Nineteen of these samples were designated as mafic metavolcanic 

rocks in the field, seven samples are felsic metavolcanic rocks, 

five samples are ultramafic serpentinites and four samples are 

granitoid intrusive rocks. 

Mafic Metavolcanics
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The major element analyses of the mafic metavolcanics, which 

included three samples of suspected intermediate composition, 

generally indicate compositions typical of modern low-potassium 

tholeiitic basalts. The nineteen mafic metavolcanic samples are 

plotted on the triangular AFTM diagram in Figure 3. It is 

readily apparent that the mafic metavolcanics display a classical 

iron-enrichment trend; with compositions ranging from relatively 

"primitive" tholeiites, e.g. sample 82MCJ0065 and 0212, with 

8-9.5% MgO and TO-12% Fe203 total, to more "evolved" iron-rich 

tholeiites, e.g. 82MCJ0271 and 0281, with less than 5% MgO and 

greater than 14 s! Fe203 total. While the majority of mafic 

metavolcanic samples plot in a relatively narrow, elongated field 

defining a trend of iron-enrichment at nearly constant alkali and 

aluminum contents, a few samples are anomalous in alkali and/or 

aluminum contents and plot outside these fields on figure 3. 

An examination of the complete analyses (Table 3) shows that some 

of these samples have other characteristics which indicate a high 

degree of chemical alteration. For example sample 82MCJ0258? 

which was identified as a metavolcanic of possible intermediate 

composition in the field, on the basis of its lighter color and 

greater hardness than most mafic metavolcanics, plots just within 

the calc-alkaline basalt field on the AFTM. This sample has 

other major element characteristics typical of an altered

tholeiitic basalt, i.e. high Na20 (3.19*), K20 (Q.82%), C02 

(6.08%) and Loss On Ignition (7.8%) values and low CaO (7.53%), 

when compared to the majority of analysed mafic metavolcanics. 

In terms of Fe 2 03 to tXMgO vs. Ti02 (Fig. 4), two factors little
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affected by alteration, sample 0258 plots as a normal 

intermediate-iron tholeiite. Other samples which plot outside 

the field occupied by the majority of mafic metavolcanics on the 

AFTM; i.e. samples 82MCJ069, 071,100, 211,258,264,277; also have 

characteristics of altered rocks. An examination of Table 3 

shows that these samples have unusual contents of CO2 an^ Loss On 

Ignition (L.O.I.) and may have higher or lower CaO and/or Na20 

than the average less altered tholeiite. For example: sample 

82MCJ069 has relatively low L.O.I. (2.6%) but high C02 (Q.86%), 

CaO (17.1%-J and very low Na20 (Q.16%). This suggests a high 

calcite content. Contrariwise, sample 82MCJ0277 has low values 

of L.O.I., C02 an(3 normal CaO but has suffered a severe loss of 

Na20 (Q.28%). In sum, it is apparent that certain oxides, 

notably CaO, Na2^ an(3 the volatiles, may be strongly affected by 

alteration but that they may have a net gain or loss during

alteration. Other oxides, such as Si02, Ti02/ Fe203* MgO, appear 

to be little affected by alteration. 

Trace Elements

The concentrations of analysed trace elements in the mafic 

metavolcanics are generally those expected in low-potassium 

tholeiitic basalts of ocean floor association. High contents of 

Ni, Cr, Co, Se and V are characteristic (Table 3). Nickel and 

chromium contents decrease with decreasing MgO and increasing 

Fe203total7MgO (Fig. 3). Barium and yttrium increase with 

increasing Fe203 tota^XMgO. Cu, Pb, Zn, Li, Nb and Sr however, 

show no coherent trends with increasing differentiation

and these elements are probably greatly affected
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by alteration. 

Felsic Metavolcanics

Analysed felsic metavolcanics can on the whole be classified 

as calc-alkalic dacites and rhyolites on the basis of Si02 

content and the AFTM diagram (Fig. 3). Quartz-phyric vitric(?) 

tuff samples from the northern Gargoyle Lake area (#82MCJ00025 Se 

0054) and Tiny Lake (82MCJ0401) plot in a tight group on the AFTM 

diagram and can be classified as low-Si calc-alkalic rhyolites. 

They are characterized by Si02 contents of VO-72% and relatively 

high A1203 (14.6-15^) and alkali contents (Na20*K20 s 4. 5- 5. 9 s* ) 

compared to analysed felsic metavolcanics from other parts of the 

map area. This supports the correlation of the Gargoyle Lake and 

Tiny Lake units (see General Geology-Felsic Metavolcanics). 

Calc-alkaline rhyolite from the east-central crystal tuffs north 

of Old Man Lake (sample 82MCJ0242) plots close to the northern 

samples on the AFTM diagram but is distinguished by slightly 

higher Si02 (74.2%) and lower Fe203 tot , alkalies and aluminum and 

a low N320/K20 ratio (0.59). Sample 82MCJ0276, from the crystal 

tuffs at the east end of Jefferson Lake, on the southern limb of 

the main syncline has the highest Si02 content of the analysed 

felsic metavolcanic samples (74.9%) but plots as a calc-alkalic 

andes ite-dacite on the AFTM diagram due to its higher Fe203 * M90 

and lower A1203 and alkali contents (Table 4).

Laminated, fine grained tuffs (samples 82MCJ262 and 0419) 

from the southern Jefferson-Richardson Lakes 'felsic 1 meta 

volcanics appear to be the only analysed metavolcanic samples of 

truly intermediate composition. These samples contain 58 to 59%



-56-

and plot within the calc-alkalic andesite field on the AFTM 

diagram. 

Trace Elements

In terms of trace element composition the felsic meta- 

volcanics are distinguished from the mafic metavolcanics by their 

high barium and zirconium, low nickel and chromium and high Zr/Y 

and Zr/Nb. The relatively high Ba and low Ni and Gr values of 

82MCJ0276 confirm the high-silica rhyolitic composition of this 

sample and demonstrate that the AFTM diagram must be used with 

caution, and in conjunction with other parameters, when 

attempting to classify altered Archean metavolcanics. 

Petrogenesis of the Metavolcanics

The mafic metavolcanics form a eogenetic suite of low- 

potassium tholeiitic basalts with more primitive low-Fe lavas 

related to high-Fe differentiated lavas presumably through 

processes of fractional crystallization involving gravitational 

crystal sorting of early crystallized olivine, pyroxene and 

plagioclase in various proportions to form high-iron liquids. In 

an analogous suite of Archean tholeiites from the Abitibi green 

stone belt of northeastern Ontario similar geochemical trends 

were explained by a model involving about 40-6(^ crystallization 

of a parental low-iron liquid, similar in composition to 82MCJ065 

(Table 3), the resulting residual liquid, after the removal of 

plagioclase, clinopyroxene and olivine in the approximate 

proportion of 5:3:1, will have a high-iron composition similar to 

samples 82MCJ0271 and 0281 (Table 3). (Jackson 1980).

The felsic metavolcanics are calc-alkaline dacites and
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rhyolites which are geochemically quite distinct from the mafic 

metavolcanics in terms of both major and minor element composi 

tion. It seems unlikely that the felsic metavolcanics are 

genetically related to the mafic metavolcanics. Although 

continued crystallization of a high-iron tholeiitic liquid will 

eventually lead to high-Si differentiates with the crystal 

lization of Fe-Ti oxide minerals (Carmichael 1964, Jackson 1980) 

the rhyolites of the Lumby Lake area have trace element 

characteristics which can not be accomodated by fractionation 

from a tholeiitic liquid. Hie felsic metavolcanics may have been 

formed by the partial melting of a sedimentary and/or volcanic 

source within the Archean crust. 

Granitoids

The compositions of analysed intrusive granitoid rocks of the 

Lumby Lake area (eastern half) plot in a tight group on the AFTM 

diagram. The Norway Lake pluton (sample 82MCJ0266) is a 

peraluminous granite with high Si02 an^ K 2^ an(^ lo w MgO, CaO and 

Na20 compared to analysed samples of Chill Lake granodiorite 

(82MCJ0300) and the Van Nostrand Lake stock (Table 6). The Chill 

Lake granodiorite is distinguished from the Norway Lake pluton 

and the Van Nostrand Lake stock by its low K20, high N320/K20 and 

low contents of Ba, Sr, Zr and Rb (Table 6). The Van Nostrand 

Lake stock is similar to the Norway Lake pluton in terms of 

Na20XK20 and some trace elements but has distinctly higher 

contents of Ba, Sr and MgO, CaO and Na20 at lower Si02 than the 

pluton. 

Serpentinites
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The chemical composition of four samples of serpentines are 

shown in Table 5. Samples 82MCJ044 and 074 are from the Gargoyle 

Lake sill and 82MCJ158 and 166 are from the southern Old Man Lake 

body. The ultramafic serpentinites are of peridotitic 

composition. They are characterised by relatively low Si02, Ti02 

and A1203, high MgO and Fe20s tot and low CaO and alkalies (Table 

5). Their composition reflects the current mineralogy of the 

serpentinites of serpentine, magnetite and carbonate. The last 

is reflected in high C02 contents (1^).

The major element composition of the serpentinites is similar 

to the average of 23 peridotites (Nichols et al. 1978) and not 

far from the composition of pure chrysotile asbestos as cited by 

Deer, Bowie, and Zussman (1966, p.246). On the AFTM diagram the 

serpentinites display a range of Fe:Mg ratios at very low alkali 

and alumina contents in the ultramafic komatiite field (Fig. 3).

Trace element compositions of the serpentinites are high in 

nickel (1600-2720 ppm: Table 5) and chromium (1020-3680 ppm) with 

moderately high cobalt (90-141 ppm) and copper up to 182 ppm; 

(Table 5). They have low barium, scandium, niobium and strontium 

(Table 5).

The apparent lack of lavas of basaltic komatiite composition 

in the Lumby Lake area (eastern half) supports the inference that 

the ultramafic bodies are intrusive sills unrelated to the 

tholeiitic metavolcanics. 

Economic Geology

The earliest known mineral exploration in the eastern half of 

the Lumby Lake area began around 1913 with the staking of a
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pyritic-graphitic ironstone showing at Cryderman Lake. Early 

exploration work in the area was concentrated on pyritic iron 

stone deposits at Pinecone Lake (1917-1918, 1952-1960), 

Hematite-Keewatin Lakes (1950-1954) and Van Nostrand Lake (1953- 

54, 1968). Later exploration for base metals associated with an 

ultramafic intrusive body was carried out in the Van Nostrand 

Lake - Old Man Lake area (1970-1974). Exploration activity in 

the 1980s has consisted of geophysical surveys seeking base metal 

targets in the metavolcanic rocks. The release, in 1980, of an 

O.G.S. airborne EM-Mag map (OGS 1980) has led to very recent 

res taking of a large part of the area (Teck (15) 1981, Cominco 

Ltd. (5) 1982, Steeprock Iron Mines Ltd. (14) 1981-1982, Mining 

North Exploration Ltd. (8) 1982). 

Gold

Although there are a number of gold occurrences in the west 

ern half of the Lumby Lake area (Wilkinson 1982), there are no 

known occurrences in the eastern half of the area. An old, shal 

low pit, 400 m south of the west end of Brushport Lake (600 m 

east of the northeast edge of the map area, Long. 91000')* for 

which no assessment work data is filed, was sampled in 1982 and 

yielded an assay of 0.03 oz Au/ton (970 ppb) over 6 feet (1.8 m) 

in quartz porphyry with disseminated pyrite. A previous assay by 

Woolverton gave 0.09 oz Au/ton for a grab sample from the same 

pit (Woolverton, 1960, p.42).

Sulphide-facies ironstones in the area were found to be often 

enriched in gold with respect to background levels in all 

ironstones. Fifty-five rock samples of ironstones, collected in
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1982, were assayed for gold, silver and copper (Table 1) by the 

O. G. S. Geoscience Laboratories, Some samples were also assayed 

for arsenic, antimony, lead and zinc (Table 1). As demonstrated 

in Figure 1 gold content of sampled ironstones ranges from less 

than 5 ppb to greater than 150 ppb. 50% of the samples assayed 

less than 5 ppb Au and 73% assayed less than 15 ppb Au. The 

highest value (180 ppb was obtained from the original prospect 

pit on Cryderman Lake (Patented claim K682, staked 1913). Two 

grab samples (82MJ251) of sulphide facies ironstone consisting of 

pyrite nodules in graphitic argillite were taken from the old pit 

(Table 1). Grab samples from boulders of massive sulphide (po py 

cpy) on the dump in front of the pit on Pinecone Lake assayed 

from 43 to 150 ppb Au, 182-395 ppm Cu and 440 ppm Zn (Table 1, 

no. 257B, 356). Oxide facies ironstones occasionally gave 

anomalous gold assays, one sample (82MJ135) from 200 m north of 

Cryderman Lake assayed 140 ppb Au. Anomalous gold values were 

rarely encountered in lithologies other than ironstone, one 

sample of carbonated mafic metavolcanics from a shear zone near 

the road west of Brush Creek (82MJ323) assayed 38 ppb Au. 

Ankeritic carbonate zones in the Brush Creek area were generally 

not anomalous in gold where sampled, but some samples contain 

anomalous concentrations of Cu and Zn (up to 735 and 102 ppm 

respectively) and As (21 ppm: 82MJ442B). Similar ankerite zones 

in the western half of the Lumby Lake area reportedly carry high 

gold values, up to 1.99 oz Au/ton (Woolverton 1960, p.42). 

Base Metals

Exploration for base metals (Cu, Pb, Zn) has concentrated on
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ultramafic peridotite intrusive rocks as a potential host for 

nickel and copper sulphides. Later geophysical surveys sought 

base metal conductors in the metavolcanic rocks. Sample 82MJ186, 

a magnetic peridotite with a few percent sulphides (cpy * po), 

was collected from the old pit 500 m south of the west end of Van 

Nostrand Lake. The grab sample on analysis by Geoscience 

Laboratories, Ontario Geological Survey (G.L.O.G.S.) contains 214 

ppm Ni, 132 ppm Cu, 32 ppm Co and 60 ppm Gr (Table 1).

Anomalous contents of base metals were often encountered in 

the ironstones of the area. Oxide facies ironstone on the 

southwest shore of Gargoyle Lake assayed 775 ppm Cu over 2 feet 

(0.6 m) and a grab sample of oxide facies ironstone 700 m north 

of Cryderman Lake assayed 5840 ppm Zn (Table 1 f no.283). Only 

one sample was found to contain silver and lead in concentrations 

above the detection limits for these elements (Pb s 10 ppm, Ag - 

2 ppm): sample 82MJ435 contains 3 ppm Ag and 200 ppm Pb along 

with 120 ppb Au (Table 1). This is a grab sample from a 

graphitic argillite unit associated with oxide facies ironstone 

in outcrops exposed by a new logging road about 1.5 km north of 

Cryderman Lake. 

Description of Properties

The following is a description of the properties, deposits 

and unclaimed parcels of land for which assessment work data was 

available as of 30 September 1982. The numbers in parentheses 

after each property name indicates the property number on the 

Preliminary Map ( ). 

Canadian Nickel Co. Ltd. (2): MacMillan Option
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In 1971 Canadian Nickel Co. Ltd. (Canico) optioned a property 

from J. D. MacMillan, consisting of two claim groups of 24 

(K263089-263103, K276480-276488) and 3 claims (K276489 276491), 

in the vicinity of the south end of Van Nostrand Lake and 

adjacent to the Boland property, optioned to Falconbridge Nickel 

Mines Ltd. (6). Previous work consisting of line cutting and 

trenching, reportedly carried out by Steeprock Iron Mines Ltd. 

(14) near the southwest end of Van Nostrand Lake in 1964-65 

encountered ..."subcommercial values of copper and nickel" 

although no assessment work is filed (Gereghty 1971). Canico 

conducted a ground magnetometer survey over the property in the 

spring of 1971 the purpose of which was "to locate and outline 

basic and ultrabasic intrusive rocks containing magnetic 

minerals" (Gereghty 1971). The survey delineated a number of 

east-west trending magnetic anomalies. In the fall of 1971 four 

inclined (-40 to -45O) diamond drill holes, totalling 1302 feet 

(397 m), were drilled. Three of the holes encountered a 

peridotite body at 100 to 125 feet (30.5-38 m) depth. The 

suggested true thickness of the peridotite body, if assumed to be 

vertically dipping, is 50 to 120 feet (15-37 m). Sulphides were 

observed in the peridotite and the core was assayed for Cu, Ni, 

Zn, Pt, Pd and Au. Values of up to 0.4 % Cu and 0.3 % Ni were 

reported (Assessment Files Review Office, Toronto (A.F.R.O.)).

The aeromagnetic map (OGS 1980) indicates that the peridotite 

body extends for at least 4 km from the north shore of Old Man 

Lake west to beyond the west end of Van Nostrand Lake across the 

Boland-Falconbridge and MacMillan-Canico claims. The area is one
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of better than usual exposure, however, the peridotite body out 

crops poorly compared to the enclosing mafic metavolcanic rocks 

and gabbros. An old pit, 500 m south of the west end of Van 

Nostrand Lake, exposes dark grey, magnetic peridotite with a 

trace to a few percent of chalcopyrite * pyrrhotite. A grab 

sample collected by field party personnel from this pit yielded 

very low values for copper (132 ppm) and nickel (214 ppm) (Table 

1, no.186). The peridotite appears to form a 100 to 200 foot 

thick (30.5-61 m) crescent-shaped, broadly conformable body 

concentric to the Van Nostrand Lake stock, i.e. convex to the 

north, across the MacMillan property. 

Canadian Nickel Co. Ltd. (2): Van Nostrand Lake claims

Sporadic exploration work since the early 1950's has taken 

place on the northeast trending unit of oxide facies ironstone 

which occurs between the north end of Van Nostrand Lake and the 

east side of Pipestem Lake. This unit was apparently first out 

lined by Gardiner, Low and Morrow (?) of Haileybury, Ontario in 

1953 (A.F.R.O). A ground magnetic survey, conducted in February 

1953, defined about a half dozen irregularly shaped magnetic 

anomalies occurring in an 1800 foot (549 m) wide northwest 

trending zone.

In 1954, Candela Development Co. (4) drilled two diamond 

drill holes on the property after obtaining an option from the 

Canadian Pacific Railway Co. The drill holes, totalling 733 feet 

(223 m), tested two of the larger magnetic anomalies: the largest 

one about 1400 feet (427 m) southeast of the southeastern end of 

Pipestem Lake and a small one on the northeast shore of Van
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Nostrand Lake. The first hole encountered only mafic to 

intermediate metavolcanics with minor disseminated pyrrhotite. 

The second hole intersected a variety of lithologies including 

"quartzite" (chert - see discussion in section on Candela 

Development Co. (4)) and graphitic slate with sulfides (po 4- 

py) . This latter material, intersected at 330 to 400 feet 

(101-122 m) in the hole (4QO) assayed from 10 to 14% iron and 6 

to 9% sulfur over five feet (335-340 feet (102-104 m) (A.F.R.O.).

In 1968 Canadian Nickel Co. Ltd. (2) drilled three diamond 

drill holes in the Van Nostrand Lake area. Two holes were 

drilled in August 1968 for a total of 302 feet (92 m), located 

about one km east of Pipestem Lake and one hole, in September 

1968, about one kilometer east of the north end of Van Nostrand 

Lake. The former holes (45OSW) encountered 40-70 feet (12-21 m) 

of graphitic argillite and sulphide facies ironstone at 80 to 110 

feet (24-33 m) depth including massive sulphides (85-99% po 4- py) 

up to 20 feet (6. 1 m) thick. The latter hole (45OSW) intersected 

graphitic sulphide facies ironstone about 70 feet (21 m) thick at 

74 to 143 feet (23-44 m) depth (G.L.O.G.S.).

Our geologic interpretation (see map P ) of the northern 

Van Nostrand Lake area delineates three separate northwest 

trending ironstone units all of which were tested by the diamond 

drilling of Candela Development Co. and Canico. From south to 

north (down section) they are: 1) a 200 to 500 m thick unit of 

chert, oxide facies (4- silicate facies) ironstone and interbedded 

graphitic argillite and wacke, exposed around the small bay on 

the northeast side of Van Nostrand Lake and apparently thinning
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rapidly and perhaps dying out 800 m to the east; 2) a 100 m thick 

unit of oxide facies (silicate facies) ironstone with graphitic 

argillite and rare sulphide facies ironstone, 300-500 m north of 

(below) unit 1, well exposed along the logging road between Brush 

Creek and Pipestem Lake (see map ), underlain by about 1000 m 

of pillowed, variolitic and plagioclase porphyritic mafic 

metavolcanic rocks; and 3) a third ironstone unit inferred from 

diamond drilling (Canico) and an aeromagnetic and EM anomalous 

zone (OGS 1980). Woolverton (map 1960g) mapped one outcrop of 

this ironstone unit (3) on the north side of a small creek 400 m 

east of the small unnamed lake between Van Nostrand and Mathieu 

Lakes. This survey did not find this lower ironstone unit in 

outcrop but a combination of drilling, geophysical interpretation 

and Woolverton's mapping suggest that it is a thin (-ClOO foot; 

30.5 m) but persistent unit (minimum length of 2.5 km). The 

ironstone unit (3) is again underlain by south-facing pillowed 

and massive mafic metavolcanic rocks.

Two samples of ironstone from the middle ironstone unit (2), 

collected in 1982, are slightly anomalous in gold content. 

Sample 82MJ208, from an ironstone outcrop north of the logging 

road about 400 m north of the northern end of Van Nostrand Lake, 

contained 22 ppb Au and 164 ppm Cu over 5 feet (1.5 m) (Table 

1) analysis by G.L.O.G.S. Sample 82MJ324, a grab sample from a 

small outcrop on the south side of the logging road, 300 m 

northeast of the northern end of Van Nostrand Lake, contains 40 

ppb Au, 89 ppm Cu and 218 ppm Zn (Table 1) (G.L.O.G.S.). 

Candela Development Co. Ltd. (4): Mathieu Option
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The former property of the Candela Development Co. (a defunct 

subsidiary of Freeport Sulfur Co. of New York) in the 

Keewatin-Hematite Lakes area, consisted of 33 patented claims 

(K12409-12429, K15779-15789, K16609-16612, 16615, 16616, 16636; 

16638, 16639) optioned from J.A. Mathieu in 1952. Candela at one 

time held as many as 45 claims on the area. The original group 

of 22 claims were staked by J.A. Mathieu a local timber magnate 

in the late 1940s. In 1950 four diamond drill holes, totalling 

2001 feet (610 m) were drilled and a brief geologic report was 

prepared by M.W. Bartley (Assessment Files Data, Thunder Bay). 

Three of the holes intersected iron mineralization in the form of 

massive pyrrhotite (j^ pyrite) and siderite with quartz over 

widths of 10 to 52 feet (3-16 m) for a maximum true width of 42 

feet (13 m). Three main zones of mineralization were indicated 

by this initial drilling. Bartley (1950) reports assays of 28 to 

48% Fe and 2 to 35^* S with up to 2.5% Mn. Although Bartley 

(1950; p. 7) considered these results discouraging and recommended 

no further work on the property, Candela Development Co. optioned 

the property in 1952. Candela accomplished detailed geologic 

mapping (scale: 1 inch * 200 feet) and drilled 27 diamond drill 

holes for a total of 8151 feet (2484 m) from 1952-1954 (Toronto 

Assessment Files). This program further delineated the three 

mineralized zones designated the "A", "B" and "C" zones by Page 

in his report (Page'1953). Page concluded that the first two 

zones ("A" and "B") the east and central zones, probably formed a 

continuous unit of massive sulphides with an average thickness of 

about 50 feet (15 m) of "definite commercial value" at least 7500
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feet (2286 m) long (Page 1953).

The main sulphide zone (zones A and B) occurs at the contact 

of "quartzite" (chert), stratigraphically below (to the north), 

and slate and "greywacke" above (to the south). Oxide facies 

ironstone occurs sporadically throughout the "quartzite" unit. 

Carbonate facies ironstone occurs in zone "B". Page (1953) noted 

extensive brecciation along the contact of the "quartzite" and 

the slate and that "the strongest and largest sections of ore 

grade material" are found where brecciation has been most 

extensive". Page (1953:p.11) thereby concluded that the mineral 

ization, both sulphide and carbonate, was formed by replacement 

of "quartzite".

Woolverton (1960) examined the property during the time of 

the Candela drilling (1951-1952). He describes the "quartzite" 

unit as "cherty-silica" and includes it as the dominant facies of 

"iron formation" in the Hematite Lake area. Woolverton 

interprets the breccias intersected in drill holes as intra- and 

interformational breccias in contrast to Page's (1953) repla 

cement theory (Woolverton 1960; p.19).

The present interpretation of the geology of the former 

Candela-Mathieu property is similar to Woolverton's (1960). The 

main chemical sedimentary unit is 200 to 300 m thick and trends 

west from the Van Nostrand Lake intrusive stock at the east end 

of Hematite Lake (see map P. ) for at least 5 km to Cryderman 

Lake. Chert is the dominant lithology of the chemical sediment 

ary unit, a massive recrystallized quartzose rock. Chert is 

especially well developed in the Hematite Lake area ("A"
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zone). Faint laminae and rare bedding were noted in the chert in 

a few places on the south shore of Hematite Lake. This chert is 

the "quartzite" of Page (1953). Interbedded with the chert are 

ferruginous chert and oxide facies ironstone. In the central (or 

"B") zone between Hematite and Keewatin Lakes, carbonate facies 

ironstone occurs as interbedded siderite and chert. A greater 

proportion of carbonate and sulphide facies ironstone relative to 

chert in the central zone may account for the low weathering and 

general lack of outcrop in the "B" zone compared to the "A" and 

"C" zones. In the western (or "C") zone, on the north shore of 

Keewatin Lake, oxide, and possibly silicate, facies ironstone 

interbedded with chert and increasing amounts of argillite and 

argillaceous wacke, form a prominent topographic (and aero 

magnetic) high.

In 1982 numerous samples were collected from the chemical 

metasedimentary unit on the former Candela-Mathieu property. 

Three samples from the eastern (or "A") zone were found to be 

very low in gold content (1-2 ppb: table 1, nos. 85,247,248). Of 

11 samples collected from the central ("B") zone only two were 

slightly anomalous in gold content. Sample 82MJ093 (Table 1), 

pieces of drill core from the pile of core boxes on the north 

shore of Hematite Lake, assayed 13 ppb Au over 10 feet (3 m), 

however the drill hole number and footage are not known. Sample 

82MJ406, a chip sample across 4 feet (1.2 m) of massive sulphide 

exposed in an old pit near the south shore of the northeast bay 

of Keewatin Lake, assayed 18 ppb Au (Table 1). In the western 

("C") zone two out of nine samples from the chemical meta-
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sedimentary unit were found to be anomalous in gold: sample 

82MJ078, assayed 70 ppb Au and sample 82MJ340 assayed 50 ppb Au 

(Table 1) (All assays by the Geoscience Laboratories, Ontario 

Geological Survey). 

Falconbridge Nickel Mines Ltd. (6): C.L. Boland Option

The property, located between Old Man and Van Nostrand Lakes, 

consisted of 21 claims (nos. K263163-263164, K352618-352621 

inclusive). The property was optioned from C.L. Boland of 

Kirkland Lake in June 1973 by Falconbridge Nickel Mines Ltd. 

Previous work by Boland and probably Steeprock Iron Mines Ltd. 

(14) consisted of trenching and line cutting (1964-1973). Two 

diamond drill holes totalling 406 feet (124 m) were drilled on 

the property in 1970. These holes (45ON) intersected 130 to 220 

feet (40-67 m) of strongly magnetic and weakly serpentinized 

peridotite with minor zones of disseminated sulphides (py jH 

cpy). Falconbridge completed geologic mapping, ground magne 

tometer and electromagnetic surveys in 1973 and subsequently, in 

1974, drilled three diamond drill holes, totalling 1521 feet (464 

m), to test a narrow east striking peridotite body. One of the 

holes intersected the peridotite at 275 feet (84 m) suggesting a 

true width of 220 feet (67 m) for the peridotite, assuming a 

vertical dip for the body. Although minor sulphides (mainly po ^ 

cpy) were reported in a variety of lithologies from all three 

drill holes no assay values were reported. Ground EM and magne 

tometer surveys conducted by Falconbridge on the adjoining 

Bochawna Copper Mines property (also owned by C.L. Boland), on 

the ice of Old Man Lake in the winter of 1974, found no
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signifleant anomalies.

Our field work in 1982 failed to locate the old pits shown by 

Manchuk (1973) on his geologic map and attributed to Steeprock 

Iron Mines Ltd. The peridotite body was found to outcrop poorly 

although outcrop in the area is relatively abundant. The body 

can be traced with reasonable continuity from the north shore of 

Old Man Lake west for 1.5 km. Its' presumed extension for a full 

4 km west is based on a marked aeromagnetic anomaly (OGS 1980). 

In detail it is apparent that the peridotite intrusive is 

irregular in shape and rather variable in thickness along strike 

suggesting an early pre- or syntectonic age. 

Nicuso Syndicate (9)

The earliest recorded exploration activity in the map area is 

in the Cryderman-Pinecone Lakes area. Mr. Russell Cryderman 

staked the earliest recorded claim (K682) on the east shore of 

Cryderman Lake in 1913 (Fig. 4). In 1917-1918 the Nicuso 

Syndicate of Ottawa had "20 or 30 mining claims between Welsh and 

Keewatin Lakes" (Robinson, 1920). These claims encompassed 

Pinecone and Cryderman Lakes and extended north to include the 

small sub-circular Lake known then as Stone's Lake. On the 

southern group of claims numerous pits and trenches apparently 

exposed a continuous body of graphitic argillite with abundant 

pyrite (10 to 20 feet (3-6 m) thick) between the still exposed 

pits on the south shore of Pinecone Lake and the southeast shore 

of Cryderman Lake (Patented claim K682). Three analyses of this 

pyrite-rich unit, reported by Robinson (1920:p.32), gave 23-30% 

Fe, 25-30!* S, Q.64-0.84% Zn and a trace of As . On the northern
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group of claims a similar pyritic-graphitic argillite unit 15 

feet (4.5 m) thick is reported associated with banded oxide 

facies ironstone at the north side of Stone's Lake. An analysis 

of the pyrite-rich material yielded 22% Fe, 24% S, Q.29% Zn, 

Q.30% Cu and Q.01% As (Robinson 1920:p.32).

The exact location of the Nicuso Syndicate claims and 

workings is not known. The presently exposed pits on Cryderman 

and Pinecone Lakes were probably on Nicuso's southern group of 

claims as described by Robinson (1920). The location of workings 

in the northern group of claims is not known. Presumably Stone's 

Lake is the small triangular lake 300 m north of Pinecone Lake. 

There is a trace of a very old road running south from this small 

lake to Pinecone Lake and there are numerous ironstone units in 

the area.

Our brief examination of the area in 1982 encountered 

numerous ironstone units as well as magnetic anomalies and some 

clastic metasedimentary units in the area (see map P. ). A 200 

m thick unit of oxide facies ironstone and chert occurs south of 

"Stone's Lake" underlain by 500 m of mafic metavolcanic rocks. A 

thin unit of ferruginous chert and cross-bedded and graded 

argillaceous wacke occurs 500 m north of the oxide facies 

ironstone unit. A third unit of oxide facies ironstone outcrops 

north of the small lake a further 1200 m north. No anomalous 

gold values were obtained from samples of these ironstone units, 

however a sample of ferruginous chert from the central unit 

(Table 1, no. 82MJ433) contains 250 ppm Cu and 500 ppm Zn. As 

noted earlier, samples of sulphide-rich material from both of the
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exposed pits on Cryderman and Pinecone Lakes were found to be 

anomalous in gold with assay values of 50 to 180 ppb Au" (Table 1, 

nos. 82MJ251, 257A, 257B, 356) (Fig. 5, 6). 

Noranda Exploration Co. Ltd. (10)

In 1967 Noranda Exploration Co. Ltd. conducted ground 

magnetic and electromagnetic surveys on a large block of 81 

claims (K39552-39539 inclusive and K39720-39782 inclusive) 

centered on Magnesium Lake. The surveys detected a total of 10 

anomalous zones of EM conductivity most of which correlated with 

magnetic anomalies and were interpreted as oxide facies ironstone 

units (Heath 1967). Although these results were considered 

generally disappointing, since Noranda was searching for base 

metal sulphide deposits, "further prospecting accompanied by 

trenching" was recommended especially on anomalous zone "B" which 

exhibited the highest conductive response. This trending ENE 

about 1800 feet (549 m) north of Cryderman Lake (Heath 1967).

In March 1954 Candela Development Co. (4) drilled a single 

diamond drill hole 726 feet (221 m) deep about 1300 feet (396 m) 

north of Cryderman Lake. This hole, oriented at 35 to 45o S25W

(205O ), intersected chert ("quartzite") and ironstone units in 

metavolcanics. Candela reported gold assays of 0.17 oz Au/ton 

over 10 feet (3 m) at three separate horizons in the chert. The 

chert had an average sulfur content of H.59% S over 400 feet

(120 m) from 324 to 724 feet (99-220 m) depth in the hole

(Toronto Assessment Files data) .

Cominco Ltd. (5) currently holds a large block of claims

(660872-660991 incl.) which includes the former Noranda
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property. The aeromagnetic-EM map (OGS 1980) indicates that the 

area from Leo and Magnesium Lakes west and northwest to Welsh 

Lake contains the largest concentration of EM conductors and 

magnetically anomalous zones in the eastern half of the Lumby 

Lake area. Numerous ironstone units were located in the area in 

1982 (see map P. ). The thick unit of oxide facies ironstone 

200 to 500 m north of Cryderman Lake was apparently drilled by 

Candela Development Co. in 1954 (approximate location of hole 

shown on map P ) with reported high gold values (0.17 oz 

Au/ton). A grab sample (82MJ283) collected by field party 

personnel from a large outcrop of oxide facies ironstone, within 

200 m of the assumed location of the drill hole, and assayed by 

Geoscience Laboratories, Ontario Geological Survey contained 7 

ppb Au and 5840 ppm Zn (Table 1). A few other units of ironstone 

in the area were found to be anomalous in gold. Sample 82MJ135 

collected about 500 m ESE of 82MJ283, and probably from the same 

ironstone unit, assayed 140 ppb Au (Table 1). Samples 82MJ428 

and 82MJ435, from oxide facies ironstone and graphitic argillite 

units respectively, about 1.2 to 1.4 km north of Cryderman Lake 

(location approximate), are also anomalous in gold: 82MJ428 

contains 50 ppb Au, with 400 ppm Cu and 1430 ppm Zn; 82MJ435 

contains 120 ppb Au, 38 ppm Cu and 200 ppm Pb (Table 1) 

(G.L.O.G.S.). Another graphitic argillite unit, outcropping on 

the logging road about 200 m northeast of the northeast corner of 

Magnesium Lake, assayed 42 ppb Au and 455 ppm Cu for a grab 

sample (Table 1, no.98) (G. L.O. G. S .). This unit is interpreted, 

on the basis of ground and airborne magnetic surveys to extend
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for at least 2 km in a WNW direction (map P. ). The structure 

is apparently complex in this area and the outcrop locations are 

approximate due to outdated air photos (1965). It may be that 

some of the anomalous samples come from the same ironstone unit 

(especially 82MJ 428 and 435). A north trending fault is 

presently interpreted between Magnesium-Keewatin Lakes and 

Cryderman Lake (map P ) . The direction and magnitude of dis 

placement on this hypothetical fault are not known and 

correlation of units across the fault is not possible at this 

time. 

Norway Lake Iron Mines Ltd. (11).

K.C. Rose (1952), in a general geologic report on the Lumby 

Lake area for the Canadian Pacific Railway Development Department 

(3), describes bodies of massive sulphides (pyrite 4- pyrrhotite) 

occurring within "the graphitic schist member" of the sediments 

in the Pinecone Lake area. Rose (1952) considered the sulphide 

bodies exposed in the pits at Cryderman and Pinecone Lakes, to be 

contiguous with the massive sulphide unit occurring at Keewatin 

and Hematite Lakes (see Candel Development Co; Mathieu Option) 

about 1 1/2 miles (2.4 km) east indicating a continuous ironstone 

unit 4.5 miles (7.2 km) long "containing lenses of massive 

sulphide" (Rose 1952; p.36).

In 1954 Candela Development Co., extending their work from 

the east (Mathieu Option) optioned a group of claims from Mr. 

Bergmen on Pinecone Lake. Four diamond drill holes were drilled 

in the spring and summer of 1954. One hole north of Cryderman 

Lake (described earlier, see Noranda Expl. Co. Ltd.) intersected
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400 feet (120 m) of chert ("quartzite") and ironstone with gold 

assays of 0.17 oz Au/ton over 10 foot (3 m) intervals at three 

locations in the chert. Two other holes, one north and one on 

the south shore of Pinecone Lake, intersected interbedded mafic 

metavolcanics, chert, ferruginous chert and rare ironstone with 

no assays reported (AFRO). The last hole, on the south shore of 

Pinecone Lake, intersected oxide facies ironstone at 315 feet (96 

m) interbedded with chert and marble to 399 feet (122 m) (AFRO).

In 1958 Andowan Mines Ltd. (1) conducted a dip needle survey 

in the Spool Lake-Pinecone Lake area and defined a magnetically 

anomalous zone running from the large peninsula in southwest 

Pinecone Lake to the granite contact on the north shore of Spool 

Lake .

Norway Lake Iron Mines held a block of 59 contiguous claims 

(K337103-337106 inclusive and others in 1958 stretching from 

Garnet bay on Norway Lake, in the west, to the east end of 

Pinecone Lake. In 1960 the company staked an additional 30 

claims and optioned the property to Pinecone Mines Ltd. (12) a 

subsidiary of Republic Steel Corporation of the United States. 

Pinecone Mines Ltd. drilled 14 diamond drill holes for a total of 

4079 feet (1243 m) between Pinecone and Spool Lakes. These holes 

encountered a variety of lithologies, including amphibolitized 

and garnetiferous metavolcanics, granitic intrusive rocks, oxide 

facies ironstone and marble. Disseminated pyrite and/or 

pyrrhotite were reported in some of the ironstone but no assay 

values were filed. In 1969 Norway Lake Iron Mines restaked 22 

claims but no further work is recorded in the assessment files.
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The Pinecone Lake area was only briefly examined during the 

1982 field season. Outcrops on the shore of Pinecone Lake reveal 

a relative abundance of arkosic wacke and carbonate metasediments 

compared to the predominance of fine-grained argillaceous 

metasediments and chert to the east (i.e. Keewatin-Hematite Lakes 

area). The clastic metasediments are commonly garnetiferous. 

Wacke outcrops on the south shore of Pinecone Lake expose bedded, 

fine grained metasediments, sometimes with faint graded bedding 

and commonly with reverse graded garnetiferous upper portions to 

the thin (10-20 cm) parallel beds. The best development of 

garnet porphyroblasts is a coarse grained garnet-biotite schist 

exposed in outcrops just meters south of (stratigraphically below 

(?)) the old pit into massive sulphide bearing graphitic schist 

on the south shore of Pinecone Lake (see map P ). Ferruginous 

chert and ironstone are also well developed in the Pinecone Lake 

area. Ironstone and marble are exposed on the north shore of 

Pinecone Lake and likely occur beneath the lake as indicated by 

drill holes near the south shore. No surface workings other than 

the pit on the south shore of Pinecone Lake (which probably 

predates Norway Lake Iron Mines) were located in the field in 

1982. 

Sanders P.O. (13)

In late 1971, P.O. Sanders drilled six diamond drill holes, 

for a total of 614 feet (187 m) on two claims (K286754, 755) 

about 1/2 mile (800 m) north of the center of Richardson Lake. 

These shallow holes intersected mainly mafic to intermediate 

metavolcanic rocks and gabbro. Disseminated sulphide
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mineralization (py * po with occasional chalcopyrite) was 

reported throughout all six drill holes but no assay values were 

filed (Toronto Assessment Files Data).

The Sanders drill holes are located in an area of mafic 

metavolcanics and gabbros within one kilometer of the contact 

with the tonalites and gneisses at Richardson Lake (map P ). 

It is intriging that the presumed location of the holes is 

approximately on strike with the Old Man Lake peridotite body 

(see Falconbridge Nickel Co. Ltd. (6) and Canico (2)). Felsic 

metavolcanic rocks occur about one kilometer west of the Sanders 

property. Samples 82MJ245 and 82MJ246 collected about 400 m SW 

of the presumed location of the Sanders drill holes; consist of 

intermediate tuff or volcaniclastic wacke and a gabbro with 2-3!* 

disseminated po. 

Univex Exploration and Development Corporation Ltd. (16)

A report on an electromagnetic survey (Poulsen 1970) was 

submitted for assessment credits in June 1970 on the 18 claims 

(K44089-44104 inclusive, K441191, 44120) of the Univex 

Exploration and Development Corp. Ltd. in the Lumby-Spoon Lakes 

area (SW corner of map area (Map P. )). The EM survey, by the 

"longwire galvanic method" identified three or four EM anomalies 

on the Spoon Lake group of claims.

Further work, consisting of geological examination and 

trenching with possible follow-up diamond drilling was 

recommended for one of the anomalies but no further work is 

recorded.

The Lumby-Spoon Lake area was not mapped in 1982. Woolverton
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(1960) interprets the presence of a shear zone running through 

Lumby Lake and Spoon Lake near the contact of mafic metavolcanic 

rocks to the north (below) and his "quartz porphyry diorite 

complex" to the south. The quartz porphyry-diorite complex was 

elsewhere (Jefferson Lake) found to consist of felsic 

metavolcanic rocks (and probably intrusive equivalents), 

intermediate to mafic intrusive rocks and mafic metavolcanic 

rocks. There are a number of mineral prospects at the west end 

of this shear zone at Lumby Lake and one at Spoon Lake (Little 

Long Lac Gold Mines Ltd.; Woolverton map 1960g). The latter 

consisted of "a number of trenches exposing disseminated pyrite 

in sheared quartz porphyry", assays of 0.05 oz Au/ton, Q.29% Cu, 

e.74% Zn, T.75% Pb and a trace of silver are reported (Woolverton 

1960:p.48) for a grab sample from a pit in the northeast corner 

of claim K14599. 

Suggestions for Prospectors

Although there are no known occurrences of economic 

mineralization in the area, gold prospects in the western half of 

the Lumby Lake area and the occurrence of similar host 

lithologies in the eastern half of the area suggest that further 

prospecting for gold deposits is warranted.

Graphitic argillite and sulphide facies ironstone are hosts 

to anomalously high gold values. These units may provide 

appropriate enriched sources from which gold could be 

concentrated by secondary processes into economic deposits. 

Examination of fault zones, especially in the vicinity of 

Cryderman Lake, would be a logical starting point for such
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exploration. Further sampling and examination of carbonate zones 

in the vicinity of Brush Creek, especially sampling of quartz 

veins associated with the ankerite units , may yield higher gold 

assays than obtained to date. Anomalous arsenic and antimony 

values in the ankerite are encouraging in this regard in light of 

findings at known gold camps (e.g. Pirie 1981).

Anomalous base metal values in some oxide facies ironstone 

(775 ppm Cu - southwest shore of Gargoyle Lake; 5840 ppm Zn north 

of Cryderman Lake) may indicate a potential stratabound massive 

sulfide horizon. The more widespread occurrence of felsic 

pyroclastic metavolcanics than previously indicated (Woolverton 

1960) is also encouraging with respect to analogies with 

Kuroko-type deposits of volcanogenic massive sulfides, although 

no base metal mineralization has yet been found associated with 

these rocks.
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PHANEROZOIC 

CENOZOIC

Quaternary

Pleistocene and Recent: Swamp, clay, sand, boulder 

till

Unconformity 

PRECAMBRIAN

PROTEROZOIC: Diabase Dike

Intrusive Contact. 

ARCHEAN

Syn- to Post-tec tonic intrusions

Norway Lake Pluton, Van Nostrand Lake Stock, Spool Lake 

Stock:

Massive to porphyritic granite and quartz monzonite 

with monzodiorite and syenite phases

Intrusive Contact 

Syn-tectonic intrusives( ?)

Chill Lake Granodiorite (may be equivalent to Pisky Lake 

pluton of Schwertdner et al. 1979):. Quartz-rich 

leucogranite to granodiorite, slightly foliated S 

recrystallized 

Marmion "Lake Gneiss: Tonalites, quartz diorites.

Gold-bearing shear zones; foliated and metamorphosed,

Intrusive and/or Fault Contact 

Felsic intrusive rocks:

Quartz porphyry, quartz-feldspar porphyry
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Mafic to Ultramafic intrusive rocks: 

Gabbro/ diorite, peridotite

Intrusive Contact

Clastic Metasedimentary Rocks:

Argillite/ wacke/ arkosic wacke

Chemical Metasedimentary Rocks:

Chert/ ferruginous chert, magnetite ironstone, 

Fe-silicate ironstone, siderite ironstone, sulphide 

ironstone, graphitic argillite, ankerite, ferruginous 

argillite and wacke, marble.

Felsic to Intermediate Metavolcanic rocks:

Quartz-plagioclase/ crystal tuffs, lapilli tuffs/ 

quartz-bearing vitric(?) welded(?) tuffs/ 

volcaniclastic tuffaceous sediments. May include 

some sub-volcanic intrusives as in "Felsic Intrusive 

Rocks".

Mafic Metavolcanic Rocks:

Massive lava flows/ pillowed and amygdaloidal lava 

flows and rare hyaloclastite breccias/ variolitic 

lava flows, plagioclase porphyritic to 

glomeroporphyritic lava flows. Rare mafic tuffs and 

laharic(?) breccia.
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Assayed Samples , Lumby Lake East Half

Values in ppm except Au which is in ppb. All assays by Geoscience 

Laboratory, Ontario Geological Survey.

____ 222 __ 2.30. __ 21? __ 26.1 __ 2^.4 __ Q22. —— 0 ZA——2?1 __ 2?-3 __ o 8 s
Au <2 <2 4 17 <2 2 70 2 <2 <2

Ag X X

Cu 36 200 30 179 6 38 8 18 170 7

Pb

Zn

As

Sb
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(Cont. Table 2) :

______09J___09.1M-21-3___i?.4.__22JL___09JL-M109___H2___111___115___1,34 

Au 2213 <2 ^ 42 <2 5 10-5 ^

Ag

Cu 6 8 6 13 7455 60 59 88 72 13

Pb

Zn

As

Sb
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Cont. Table 2 ) :

135 200 201 203 204 206 208

u 140 3 11 <2 <2 <2 22

g <2 <2

u 11 99 168 72 6 775 164

2 19

10

<2

22

227

<2

<2

31

. 231 232

2 3

<2 <2

44 89

Pb OO 

Zn 97 

As 

Sb
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(Table Table 2 ) :.

2

u

g
u

34

<2

<2

44

240

6

^

6 3

244

45

<2

46

247

0

<2

9

248 1

<2

<2

6

2482

3

^

6

251

18

<

2

2

0

2

8

257A

50

<2

1 00

257B

1 50

^

395

251 1

100

^

38

Pb OO <10

Zn 71

As 370

Sb 6-3

1 - Analysis of 27 Sept. 1982.

2 - Analyses of 25 Aug. 1982.

3 - Analysis of 18 Oct. 1982.
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(Cont. Table 2):

______28^2___20^3___28^___2^-^30^___ 30^___ 3±2 ___ 32±___ 323 

Au 10 7 ^ 13 7 4 <2 48 38 

A g <2 <2 <2 <2 ^ <2 <2 <2 <2 

Cu 10 12 21 9 31 38 6 51 125 

Pb OO OO <10 <10 OO <10 <10 <10 <10 

Zn 122 5840 109 26 102 69 21 44 113 

AS 

Sb
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(Cont. Table 2 ) :.

Au

Ag

Cu

Pb

Zn

As

Sb

324

40

<2

89

O 0

218

340

50

<2

1 3

O 0

106

341

2

<2

5

00

26

342

3

<2

5

O 0

36

343

4

<2

7

O 0

25

344

6

O

33

00

102

349

10

<2

7

00

41

350 355

2 ^

0 ^

6 5

00 00

35 12
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(Cont. Table 2 ) :

356 364

u 43 12

g <2 <2

u 182 10

367

6

<2

38

368

970

<2

7

379 402

5 4

^ O

96 87

404

5

<2

1 3

405

4

^

6

406

18

^

1 3

Pb OO OO OO <10 OO <10 <10 <10 <10 

Zn 440 58 320 226 200 234 21 21 40 

As 

Sb
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(Cont. Table 2 ) :

_____4 0.1___40^___4^4 ___4 2,8^___4J29^___4^1___4^5 __ A^L 

Au <2 3 6 50 7 7 120 8 

Ag <2 <2 <2 <2 ^ <2 3 <2 

Cu 11 ^ 92 400 11 250 38 181

pb oo oo <1o <1o <1o <10 200 -ao

Zn 36 24 71 1430 99 500 39 93

As

Sb
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(Cont. Table 2 ) :

Au

Ag

Cu

Pb

Zn

As

Sb

441

50

<2

34

0 0

78

1

^.0

442A

3

<2

735

-

102

14

1 *C0.01

442B

3

<2

420

-

93

21

0. 1
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Table :}: Chemical Analyses of Mafic Metavolcanic
8 2MJ065

Si02
Ti0 2
A1203
Fe 20 3
FeO
MnO
MgO
CaO
Na 2 0
K 2 Q
P205
C0 2
S
L.O.I .
Total

46 .9
1 . 16

1 5.8
1 2. 3

0. 18
9 . 19
8.70
1.96
0.10
0.08
0. 31
0.03
2.7

99 . 1

069

4 3
1

16
1 3

0
5

17
0
0
0
0
0
2

100

.4

. 21

.4

. 0

. 24

.59

. 1

. 16

. 16

.09

.86

.01
.6
.0

070

48 .9
1. 59

1 3.5
14. 2

0. 20
6 .65

10. 2
1.35
0. 07
0.09
0.48
0.06
3.1

99 .9

07 1

49 . 1
1. 26

1 4.2
12. 2

0. 19
7 .07
9. 27
2.92
0. 08
0.08
0.60
0.01
2 .5

98.9

100

47
1

1 2
14

0
9
9
1
0
0
0
0
3

100

.6

.05

.5

. 5

. 32

.84

.60

. 12

. 1 1

.08

.72

.01
.2
.0

Rocks
207

48
1

1 3
15

0
6

10
1
0
0
0
0
0

98

.6

. 36

.8

. 0

. 22

.89

.4

.46

. 15

.08

. 10

.03
.7
.8

21 1

50. 3
1.11-

1 3.4
12.4

0.23
6 .44

10.0
2.95
0.15
0.05
0.73
0.02
2.0

99 . 1

212

50.4
0.92

1 3.9
10.4

0. 19
7 .98

11.2
2.01
0.12
0.07
0. 24
0.03
1 .9

99. 2

MgO 1.4 2. 3 2. 1 1.7 1.5

Ba
Co
Cr
Cu
Li
Ni
Pb
Zn
Nb
Se
Sr
V
Y
Zr

50
46

440
99
26

134
21
86
1 3
30

105
290

1 3
O

60
55

227
12

5
126

15
108

1 3
30

270
310

15
O

40
44

166
90

8
80
92

122
14
30

125
330

18
0

2. 2 1.9 1. 3

50
52

435
37
1 1

120
16

128
6

20
40

250
7

O

50
49

214
120

10
88
23

1 14
16
40

125
330

20
O

60
53

334
30
4

120
260
1 10

10
35
70

235
12
^

40
39

36 1
54

6
1 1 1
60
79
1 1
35
65

250
11
O

Chemical 
Toronto .

Analyses by Geoscience Laboratory, Ontario Geological Survey,
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(Table 3 cont'd) Chemical Analyses of Mafic Metavolcanic Rocks (cont.)

82MJ238 258

Si0 2

A1 2 0 3

MnO
MgO 
CaO
Na2 0
K 2 0 

P 2 0 5 
CO 2 
S
L^O.I .
Total

MgO~ -

Ba
Co
Cr
Cu
Li
Ni
Pb
Zn
Nb
Se
Sr
V
Y
Zr

46 . 5 
1. 39

15. 2 
1 4.2
0. 16
6.73 
9 .46
1.7 3
0. 07 
0.10

0. 26 
0. 10
3. 0

98 .6

2. 1

50
46

253
95
10
93
74

1 12
16
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Table 4: Chemical 
Rocks

8 2MJ025
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82MJ003 044 
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Si0 2
Ti02
A1 2 0 3
Fe 2 0 3
MnO
MgO
CaO
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Chemical Analyses by Geoscience Laboratory, Ontario Geological Survey, 
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Photo 1: Slightly deformed pillows with vesicular rims in mafic 

metavolcanics near Brush Creek.
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Photo 2: Hyaloclastite breccia in mafic metavolcanics on road 

near Brush Creek.
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Photo 3: Variolitic pillows on road north of Leo Lake.
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Photo 4: Plagioclase glomeroporphyritic flow - west end 

Jefferson Lake.
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Photo 5: Isolated rounded felsic metavolcanic fragments in 

felsic tuff - road north of Old Man Lake.
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Photo 6: Quartz feldspar porphyry (on left) intruding(?) quartz 

crystal tuff - northern Gargoyle Lake.
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Photo 7: Low angle cro**s stratification in thin bedded 

wacke-argillite north of Pinecone Lake.
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FIGURE 2. GENERAL GEOLOGY

Figure 2- Generalized Geological Sketch Lumby Lake1 Area (east 

half).
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Volcanics
Granitoids
Serpentinites

AI2G3

FIGURE 3.

MgO

Figure 3: AFTM diagram (in cation %) of the analyzed

metavolcanic rocks from the Lumby Lake area (east 

half).
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i i

2 3

Fe2O3*7MgO

FIGURE 4.

Figure 4: Fe203*7MgO vs Ti02 diagram in weight percent for mafic 

metavolcanics.
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25
GOLD CONTENT OF IRONSTONES 

IN THE LUMBY LAKE AREA
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FIGURE 6.
Figure 6. Gold content of ironstone in tne 

half.

area
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Cryderman 
LakeFig. 9

k Pinecone Lake

FIGURE 7.

Figure 7: Sketch map of the Cryderraan - Pinecone Lake area 

showing location for figs 8 aid ^ .
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rW/v'7/y//'//'/ wacke and argillite'f li 1.1 'i LI 'i ii i.i 1*m chert
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S:S^:-SS:5:5Si: graphitic argillite

adapted from Rose, 1952 (C.P.P.)

FIGURE 8. PIT AT CRYDERMAN LAKE

Figure 8; Sketch of pit on Cryderman Lake after Rose (1952)
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FIGURE 9. PIT AT PINECONE LAKE

Figure 9: Sketch of pit at Pinecone Lake after Rose (1952).
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Legend *
PHANEROZOIC 

CENOZOIC 
QUATERNARY

PLEISTOCENE AND RECENT Swamp, lake, and stream 
deposits; glaciolacustrine sand and gravel, eolian sand

UNCONFORMITY

8 Diabase

INTRUSIVE CONTACT

ARCHEAN
POST-TECTONIC FELSIC INTRUSIVE ROCKS0

7 Unsubdivided
7a Tonalite
7b Granodiorite
7c Granite
7d Quartz monzonite - syenite
7e Feldspar porphyritic

INTRUSIVE CONTACT 

PRETECTONIC FELSIC TO INTERMEDIATE INTRUSIVE ROCKS

6 Unsubdivided
6a Quartz porphyry
6b Quartz-feldspar porphyry
6c Feldspar porphyry
6d Tonalite (massive)
6e Tonal i te-granod lorne gneiss
6f Amphibolite gneiss

INTRUSIVE CONTACT

METAMORPHOSED MAFIC TO ULTRAMAFIC INTRUSIVE 
ROCKS

5 Unsubdivided
5a Gabbro 0
5b Diorite
5c Peridotite - serpentinite
5d Asbestos -bearing serpentinite
5e Magnetite-bearing serpentinite
5f Sulphide-bearing mafic to ultramafic intrusive

	rocks 
5j Plagioclase-phyric

INTRUSIVE CONTACT

METASEDIMENTARY AND METAVOLCANIC ROCKS4 
METASEDIMENTARY ROCKS 

Chemical Metasedimentary Rocks

4 Unsubdivided
4a Chert
4b Ferruginous chert
4c Ironstone-oxide facies (magnetite)
4d Ironstone-carbonate facies (siderite)
4e Ironstone-sulphide facies (pyrite ± pyrrhotite)
4f Ironstone-silicate facies
4g Graphitic argillite
4j Ankerite-ferrodotomite'
4m Marble

Clastic Metasedimentary Rocks

3 Unsubdivided
3a Slate, argillite
3b Wacke
3c Arkose
3d Arenite
3e Congtonwa** - matrix tupperMd - *'
31 Conglomerate - clast supported
3g Garnet porphyroblasts
3h Chloritoid porphyroblasts
3j Graded bedding
3k Crossbedding

METAVOLCANIC ROCKS 
Felsic to Intermediate Metavoicanic Rocks"

2 Unsubdivided
2a Massive lava flow
2b Tuff, lapilli tuff
2c Lapillistone, tuff breccia
2d Quartz phenocrysts
2e Plagioclase phenocrysts
2j Graded bedding

Ultramafic to Malic Metavolcanic Rocks

1 Unsubdivktod
la Massive lava flow
1b Pillowed lava flow and/or hyaloclastite
1c Tuff, lapilli tuff
1d Tuff breccia or Lahar
1c Plagioclase porphyritic flow

1 f Variolitic flow 
1 g Garnet porphyroblasts 
1h Amygdaloidal flow 
1k Altered f tow 
1s Sheared or schistose 
1m Spinlfex-textured komatiite 

NOTES:
a) This is basically a fieW legend and may change as a result of 

subsequent laboratory investigations.
b) Subdivisions within major rock units do not indicate age 

relationships.
c) May include some coarse grained lava flows.
d) Age relations between units 1-4 are unknown.
e) May Include some intrusive equivalents.
f) Ankarite may be in part, or wholly, of secondary origin.
The letter G preceding a rock unit number indicates interpretation
is based upon geophysical data.
The letter C preceding a rock unit number (e.g. C1A) indicates
compilation of geology from Woolverton (1960).
Not all units appear on this map sheet They may be found on the
adjoining Map P.282B, Lumby Lake Area, Western Part.
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Marginal Notes
INTRODUCTION
The 300 km2 area is bounded by Latitudes 49 D00'N to 49007'30"N 
and Longitudes 91 D00'W to 9T15'W. The centre of the map area 
lies approximately 50 km northeast of Atikokan on Highway 11 
and 20 km southwest of English River on Highway 17.

Access to the area is provided by numerous logging roads. 
The main haulage roads can be reached by driving north on 
Highway 623 (24 km east of Atikokan on Highway M) or south 
from Upsala (on Highway 17).

MINERAL EXPLORATION
Gold was first discovered in the weslern half of the Lumby Lake 
area in the 1890s at Long Hike Lake. This discovery led to the 
only mineral production in the area. In 1900, 15 tons of gold ore, 
with an average grade of 0.29 ounce gold per ton, were milled 
from the Golden Winner Mine (Wilkinson 1982. p.26). In 1937 gold 
was discovered at Lumby Lake resulting in considerable prospec 
ting activity until the early 1950s.

In the eastern half of the area exploration has been con 
centrated on the examination of iron deposits The occurrence of 
limonite gossan at Hematite Lake was first reported in 1914 
(Woolverton 1960). The ironstone unit was extensively investi 
gated by over 8000 feet (2438 m) of diamond drilling from 1950 to 
1954 by Candela Development Company (Property 4). At Pinecone 
Lake, investigation of ironstone and pyrite deposits began in 1917 
with ihe Nicuso Syndicate (Property 9). In the period of 1954 to 
1960 diamond drilling of 2000 1eet (610 m) by Candela Develop 
ment Company and 4000 feet (1219 m) by Norway Lake Iran 
Mines Limited (Property 11) defined a moderate sized body of 
oxide facies ironstone with some marble in the western part of 
Pinecone Lake Minor diamond drilling and geophysical surveys 
examined a small body of ironstone southeast of Pipestem Lake in 
the mid-1950s (Candela Developmeni Company).

A copper arid nickel showing at the southern end of van 
Nostrand Lake, first investigated by Steep Rock Iron Mines Limited 
(Property 14} in 1964 and 1965, was defined by geophysics and 
geology as a long narrow peridotite body and diamond drilled by 
Canadian Nickel Company (Property 2) and Falconbridge Nickel 
Mines Limited (Property 6) m 1971 to 1975.

Exploration activity in the 1980s has been confined lo claim 
slaking, ground geophysical surveys, and minor geological map 
ping after the release in 1980 of airborne "INPUT" electromag 

netic (EM) and magnetic maps (Ontario Geological Survey 1980). 
Currently, large blocks of claims in the western part of the area 
are being examined by Steep Rock Iron Mines Limited (Property 
14) and Mining North Exploration Incorporated (Property 8) of 
Atikokan, and Cominco Limited (Property 5) of Toronto.

GENERAL GEOLOGY
The Lumby Lake Greenstone Belt occurs as an isolated and 
irregularly shaped remnant of supracrustal rocks in the dominanUy 
granitic terrane of the Wabigoon Subprovince of the Archean 
Superior Province. The belt consists mainly of mafic to intermedi 
ate metavolcanic rocks overlain by metasedimentary rocks. The 
latter consisting of an underlying chert-ironstone unit and an 
overlying clastic metasedimentary unit, which form the core of an 
east-trending synclinal structure. A small, circular quartz mon 
zonite porphyry stock, the van Nostrand Lake slock, cuts the axis 
of the syncline in the centre of the map area. Numerous thin units 
of oxide and sulphide facies ironstone occur on the northern limb 
of the syncline. Felsic metavolcanic units and intrusive(?) peri 
dotite units occur on both limbs of the syncline.

The mafic metavolcanic unit (Unit 1) consists of pillowed to 
massive flows with rare pillow breccia. Pillows are generally small, 
circular, 0.1 to 1.0 m in diameter, and often have a concentric 
amygdaloidal zone 2 to 3 cm from the pillow rim. Both plagioclase 
porphyritic and variolitic mafic lithologies, typical of Archean 
tholeiitic volcanic terranes, occur throughout the area.

Felsic metavolcanic rocks (Unit 2) consist dominantly of thin 
(10 to 20 m thick) crystal tuff to lapilli tuff units very rich in quartz 
and plagioclase crystals and generally racking primary internal 
structures. Some units of dense, siliceous, aphanitic rhyolite with 2 
to S 0/* quartz phenocrysts may represent felsic flows or welded 
tuffs. Chemical metasedimentary rocks (Unit 4) consist of chert, 
ferruginous chert, ironstone, and marble. Ferruginous dolomite 
(ankerite) also occurs but may be of secondary origin. Ironstone 
units are generally less than 100 m thick, are irregular in outcrop 
pattern, structurally disrupted, and are highly varied in lithology. 
Oxide (magnetite), carbonate (siderite), and sulphide facies (pyrite 
± pyrrhotite) ironstones occur in the area. Silicate facies ironstone 
may also be present. Graphitic argillite is commonly associated 
with ironstone and is especially common associated with or as a 
matrix to sulphide facies ironstone.

Clastic metasedimeniary rocks (Unit 3) are dominantly fine 
grained massive argillites and mudstones. Thinly bedded lithic 
wackes also occur and are locally abundant, especially in the

vicinity of Pinecone Lake. Sedimentary structures are rarely ob 
served but graded bedding and crossbedding were observed in 2 
locations near Pinecone Lake,

Serpentinized ultramafic rocks occur as narrow, broadly con 
formable units north of Old Man Lake, as scattered occurrences 
west to north of Jefferson Lake, and along the southern part of 
Gargoyle Lake. The units are strongly magnetic and, south of Old 
Man Lake, abundant veinlets of magnetite occur No primary 
extrusive structures, e.g pillows, flow breccias, or spirtfex tex 
tures, were observed in these rocks. Spinifex textured flows (Unil 
1m) were observed south of Garnet Bay of Norway Lake in the 
western part of the map area. There is therefore some possibility 
that the above ultramafic units or mafic flows immediately be 
neath the central sedimentary unit may represent komatiitic 
metavolcanic rocks.

At least 2 and possibly 3 generations of granitoid rocks border 
the Lumby Lake Greenstone Belt. The oldest granitoid rocks are 
probably the gneisses of the Marmion Lake batholith which border 
the southern side of the belt. These rocks consist of tonalitic to 
quartz dioritic gneisses and intrusive rocks with massive to fo 
liated texture. Granitoid bodies north of the "greenstone belt" 
consist of the Chill Lake granodiorite, a massive medium- to 
coarse-grained mafic-poor body, and the Norway Lake pluton, a 
pink coloured feldspar porphyritic granite with syenitic phases.

The latter body is probably post-tectonic in age (Schwerdtner er a/. 
1979, p. 1973). The van Nostrand Lake stocKis a roughly circular 
quartz monzonite porphyry intrusion, 4 km in diameter, which cuts 
the centre of the "greenstone belt". It is largely a homogeneous 
body but in places has a monzodioritic to quartz dioritic border 
phase. The stock is similar in composition, texture, and possibly in 
age to ihe Norway Lake pluton.

STRUCTURE
The structure of the Lumby Lake area is undoubtedly complex, 
however the lack of facing direction indicators and the disconlinu- 
ous nature of outcrop make interpretation difficult. Facing direc 
tions determined in mafic metavolcanic and metasedimentary 
rocks by means of pillows and graded bedding indicate the 
dominant structure is an east-trending syncline with a subvenical 
axial surface running through Pinecone and Keewatin Lakes. This 
syncline is markedly asymmetrical both in its geological and 
geophysical expression. A number of inconsistent facing deter 
minations, especially in the vicinity of Cryderman Lake, indicate 
that there may be minor fold axes on the limbs of the main 
syncline. A few north- to northeast-trending faults are interpreted 
on the basis of discontinuities of the aeromagnetic contours

(Ontario Geological Survey 1980) and geological units. Most of the 
rocks of the Lumby Lake Greenstone Bell have a moderate to well 
developed schistosity or cleavage trending east to southeast and 
subvertical. A secondary norlh-lrending cleavage is rarely ob 
served and is sometimes axial planar to suspected folds as at 
Jefferson Lake.

ECONOMIC GEOLOGY
There are no known occurrences of economic mineralization in ihe 
eastern part of the Lumby Lake area. Numerous gold occurrences 
are located in the western part of the Lumby Lake area including 
one past producer (Golden Winner Mine) and prospects (Sawdo 
claims) with reporied assays of over 1.0 ounce gold per ton 
(Wilkinson 1982, p.47-50). An old pit. 400 m south of the western 
end of Brushport Lake (600 m east of the northeastern boundary 
of the map area), contains a quartz porphyry with disseminated 
pyrite in contact with mafic metavolcanic rocks. Woolverton (i960, 
p.42) reports an assay of 0.09 ounce gold per ton from a grab 
sample from this pit. A sample of quartz porphyry taken by the 
author ran 0.03 ounce gold per ton (970 ppb) over 5 feet (1.5 m) 
below the contact with overlying mafic metavolcanic rocks. 
Anomalously high gold values were encountered at numerous 
locations within the map area (sampling by the field parly). Values

of 50 to 100 ppb gold are common in pyritic-graphitic argillite units 
which represent sulphide facies ironstone. Ankeritic carbonate 
zones such as that found near Brush Creek are sometimes 
anomalous in gold and/or arsenic. High gold values are reported 
in identical appearing carbonate units in the western part of the 
Lumby Lake area (1.99 ounces gold per ton; Woolverton 1960, 
P-42).

Although gold is considered the best exploration target in the 
area, potential for base metal mineral deposits also exists. Mas 
sive sulphide bodies occur within the central ironstone unit be 
tween Hematite and Keewatin Lakes and at Pinecone Lake The 
latter body, exposed in an old pit on the southern shore of 
Pinecone Lake, runs 395 ppm copper and contains a trace of 
visible chalcopyrite in massive pyrrhotite ± pyrite. Semimassive to 
massive bodies of sulphide facies ironstone also occur southeast 
of Pipestem Lake and in the southern part of Gargoyle Lake. A 
grab sample, by the author, of oxide facies ironstone from the 
southwestern shore of Gargoyle Lake contained 775 ppm copper 
over 5 feet (1.5 m) (assay by Geoscience Laboratories, Ontario 
Geological Survey, Toronto).
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