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ABSTRACT

The Moss Lake area covers 250 square miles in the District of Thunder Bay and 
is bounded by Latitudes 48 024'N and 48 0 42'N and by Longitudes 90 042'W and the 
Thunder Bay District-Quetico Park boundary.

Figure l—Key map showing location 
of the Moss Lake area. 
Scale, 1 inch equals 50 miles.

Rocks in the area are of Precambrian age and consist of greywacke and its meta 
morphic equivalents and metavolcanics. These have been intruded by diorite, gabbro, 
basalt porphyry, dacite porphyry, and peridotite. All the above rocks are cut by stocks 
and batholiths of granite and syenite.

The metavolcanics form a northeasterly-trending belt with a felsic inner zone and 
mafic margins. A long narrow sill of diorite is exposed north of the metavolcanic 
belt, and extends across the whole area. Migmatite occurs in the northern part of the 
area and is believed to have been formed by anatexis of the greywacke.

Faulting in the map-area is northeast, parallel to the regional strike, or north 
west. There is weak evidence that the metavolcanic belt is an anticlinal structure.

A gold mine on the property of Kerry Gold Mines Limited was operated inter 
mittently from 1882 to 1936. Native gold and tellurides of gold and silver are in a 
quartz vein that cuts sheared mafic metavolcanics. Two other occurrences of gold are 
known in the area.

North of Hamlin Lake, chalcopyrite is found in altered metavolcanics, which are 
close to a granite contact. Chalcopyrite is disseminated in one part of a stock of 
dacite porphyry at the west end of Redfox Lake and is also disseminated in sheared 
diorite northwest of the Obadinaw River.

vi



Geology 

of the

Moss Lake Area
District of Thunder Bay

by 

F. R. Harris1

INTRODUCTION

This report and the accompanying maps describe the geology, mineral occur 
rences, and properties in the Moss Lake area, which is 80 miles west of Thunder Bay. 
The area is bounded by Latitudes 48 024'N and 48042'N, and by Longitudes 
90 042'W and the Thunder Bay District-Quetico Park boundary. The map-area covers 
250 square miles, including most of Moss Township and unsurveyed territory north, 
west, and south of Moss Township.

Access in the southern part of the area is by float-equipped plane and canoe. 
Highway 11 passes through the northern part of the area. The central part of the 
area is devoid of lakes and access is difficult. Tilly Creek is the only navigable stream 
in this central part, and from Tilly Lake to the Obadinaw River there are 30 
portages.

MINERAL EXPLORATION

The area contains one past producing gold mine (Kerry Gold Mines Limited), 
which was discovered in 1871 and was operated intermittently under a variety of 
names (Jackfish Lake, Huronian, Moss, Ardeen) to 1936. Other gold occurrences 
are known in the area.

The area has been extensively prospected for copper, but as yet no occurrence of 
economic significance has been found. Table l shows the assessment work data on 
file with the Ontario Department of Mines.

PRESENT GEOLOGICAL SURVEY

The report area was geologically mapped during the summers of 1966 and 1967 
by the author and assistants.

In the metavolcanic belt, traverses were spaced V* mile apart, but in areas of 
metasediments and granite, the traverses were Vi to l mile apart.

Field data were plotted on acetate sheets, which were fitted over air photographs 
on a scale of l inch to V4 mile. Outcrops encountered in the field were generalized

Geologist, Ontario Department of Mines, Thunder Bay, Ontario. Manuscript accepted for 
publication oy the Chief Geologist 5 June 1968.
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pô

Si
832 o

^ ,
0 M

li< p

0
TYPE OF 

INFORMAT

X
S

ou

NO ^ OO 00 vO
*-j i oq oq r^
C^\ i^ f*"\ f^\ (\| 
NO Tl- NO NO J.

Q " ' O

: ® : : E5

•00 ' (N|
* * .

g i R s; ;

ig r^ r^- r^ r-*
O\ O\ Os ON Os

Ŝ
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on the acetate sheets. The data was then transferred to a l inch to 1A mile basemap, 
which was prepared by the Cartography Section of the Ontario Department of 
Mines from maps of the Silviculture Section, Timber Branch, Ontario Department of 
Lands and Forests.

Two preliminary maps, P.393 and P.451, on a scale of l inch to Vi mile were 
released following the summers of field work (Harris 1967,1968a).

The final maps (2203) and 2204, back pocket) are also on a scale of l inch to 
J/z mile.
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PREVIOUS GEOLOGICAL WORK

T.L. Tanton (1938) previously mapped the area on a scale of l inch to 4 miles.
The Burchell Lake area to the east was mapped on a scale of l inch to Vi mile 

by P.E. Giblin (1964).
To the north, the area has been mapped on a scale of l inch to l mile by T.N. 

Irvine (1963).
The Saganagons Lake area, to the south, was mapped by the author on a scale of 

l inch to Vi mile (Harris 1968b).
R J. Watson completed a geological and mineralogical study of the mine on the 

property of Kerry Gold Mines Limited (Watson, 1928).

PHYSIOGRAPHY

The water divide, between the Lake Superior and Hudson Bay drainage basins, 
passes through the northeastern corner of the map-area. Huronian, Rudge, and Stet 
ham Lakes drain into Lake Superior. All other water in the map-area drains west to 
Lake Winnipeg and Hudson Bay.

Bedrock exposure is good except where covered by a belt of glacial outwash de 
posits extending southwest from Laughren Lake.

In areas of metavolcanics and metasediments, the topography consists of north 
easterly-trending ridges and lineaments that reflect the regional trend of the rocks.

NATURAL RESOURCES AND DEVELOPMENT

A mature forest of black spruce, white spruce, balsam fir, poplar, white birch, 
red pine, white pine, jack pine, hemlock, cedar, and a few specimens of elm covers 
the area.



Moss Lake Area

Beaver, mink, otter, martin, and fisher are trapped in the area. Moose, bear, and 
deer also inhabit the region. The lakes contain pike, pickerel, and lake trout.

In the northern part of the area, tourism is important during the summer. A small 
tourist resort also exists on the east end of Powell Lake.

GENERAL GEOLOGY 

PRECAMBRIAN

All bedrock in the map-area is of Precambrian age. An Archean metavolcanic 
belt extends through the area and is continuous with the metavolcanic belt at Bur 
chell Lake, 4 miles to the northeast (see Pye and Fenwick 1965).

The oldest rocks in the area are metasediments and metavolcanics, which are in 
truded by mafic rocks. The mafic intrusive rocks, which are mainly diorite and gab 
bro, are in turn cut by granite. Several small rounded stocks of syenite are exposed, 
and are believed to be about the same age as the granite. The youngest rocks in the 
area are a few small diabase and lamprophyre dikes.

Metavolcanics and Metasediments

METASEDIMENTS

Greywacke

According to F.J. Pettijohn (1957), a greywacke is a sedimentary rock which: 
(1) consists of sand-size particles (YiQ mm to 2 mm); (2) contains 15 percent or 
more matrix with the composition of a slate but has no calcite or quartz cement; 
(3) is stratified, with individual beds from several inches to several feet thick, hav 
ing few sedimentary structures such as crossbedding or ripple marks; (4) is inter 
bedded with shale or slate; (5) usually occurs in a great thickness; (6) has a dark 
colour, and is tough.

The principal metasediment of the present map-area meets all but one of these 
criteria; it does not have the 15 percent matrix of slate composition. Metamorphism 
may have changed the matrix to biotite, which is abundant in the rock of the present 
area. Therefore, the rock should be called a metagreywacke. If this slaty matrix was 
lacking in the original rock, it should be termed an arkose. Since all other critera 
listed above, fit this rock unit, the term greywacke (instead of metagreywacke) will 
be used throughout the report.

Rocks included under the heading of metasediments range from a greywacke to 
biotite-quartz-feldspar schist, and include subordinate amounts of siltstone, slate, and 
their metamorphic equivalents.

The 5-mile wide band of metasediments striking northeast across the map-area 
is the southern part of a regional belt, which extends from the type area of the 
Couchiching sedimentary rocks near Fort Frances, through the present map-area and 
under the Sibley Group of the Nipigon Basin, to a point 50 miles east of Geraldton



Table 2 TABLE OF LITHOLOGIC UNITS

CENOZOIC

Recent
Swamp and stream deposits 

Pleistocene
Sand, clay, and till

Unconformity 

PRECAMBRIAN
INTRUSIVE ROCKS

Late Mafic Intrusive Rocks
Lamprophyre and diabase dikes

Intrusive Contact

Late Felsic and Intermediate Intrusive Rocks
Quartz-feldspar porphyry (sills), granite and syenite (dikes, sills), dacite 

porphyry (sill)

Relations Unknown

Syenite and Related Rocks
Hornblende syenite, biotite syenite, syenite porphyry, albite syenodiorite, 

hornblendite, minor quartz syenite

Relations Unknown

Granite and Related Rocks
Biotite granite, hornblende granite, pegmatite, migmatite, granodiorite, quartz 

monzonite

Intrusive Contact

Mafic, Ultramafic, and Intermediate Intrusive Rocks
Peridotite, diorite, gabbro, amphibolite, basalt porphyry, andesite porphyry, dacite 

porphyry

Intrusive Contact

MET A VOLCANICS AND METASEDIMENTS (RELATIVE AGES UNKNOWN)

Mafic to Intermediate Metavolcanics
Massiva lava, tuff, agglomerate, pillow lava, vesicular and amygdaloidal lava, foliated 

lava, chlorite schist, plagioclase-hornblende schist, diabase (flows), iron 
formation

Intercalated in part

Felsic to Intermediate Metavolcanics
Massive rhyolite, porphyritic rhyolite, banded rhyolite, tuff, agglomerate, breccia, 

sericite schist

Intercalated in part

Metasediments
Greywacke, biotite-quartz feldspar paraschist



Moss Lake Area

O DM8276

Photo l— Porphyroblast* of altered andalucite{?); \4 mile west 
of eastern boundary of map-area, on Highway 11.

(Satterly 1958). This belt of sedimentary rocks is 330 miles long, and ranges from 
5 to 30 miles wide, with an average width of about 15 miles. In the Moss Lake area, 
it is bounded by migmatite on the northwest, and metavolcanics on the southeast. 
Outcrops form low strike ridges. Exposure is good, except at the contact between 
the metasediments and the migmatite.

From Tilly Lake to Rudge Lake, a northeasterly-trending chain of lakes is coinci 
dent with an irregular band of metasediments enclosed by younger granitic rocks. 
This chain of lakes is believed to have been caused by differential erosion of the more 
easily weathered greywacke and associated slate. Still another band, about 500 feet 
wide, of metasediments lithologically similar to that of the main belt, is exposed in 
scattered outcrops near the southeastern boundary of the metavolcanic belt (see 
Maps 2203 and 2204, back pocket).

The greywacke is medium to dark grey on a fresh surface, weathering to a light 
grey or white surface, and has a sandy texture.

In order of decreasing abundance, the 3 main constituents of the rock are: plagio 
clase, quartz, and biotite. Other minerals seen in the field are: amphibole, altered 
andalusite(?) (Photo l), and subhedral garnet, the last two occurring as porphyro- 
blasts. The garnet porphyroblasts, which vary from KG to V* inch across, and the 
andalusite (?) porphyroblasts are usually concentrated in bands from l inch to sev 
eral feet wide.

The metasediments are well bedded, with beds from YIQ inch to 2 feet wide, 
and an average width of 2 to 4 inches. The change in grain size from one bed to 
another is abrupt; with the grain size ranging from aphanitic slate, to siltstone, to 
medium-grained greywacke. The individual beds are devoid of ripple marks or cross- 
bedding, and only five graded beds were recorded.



Foliation is always present to some degree, and is parallel to the bedding. Unless 
definite beds were seen in outcrop, planar structures were recorded as foliation 
planes.

The metasediraents are cut by numerous stringers of quartz and (or) epidote up 
to 1A inch wide. They are parallel to or at right angles to the bedding. The stringers 
at right angles to the bedding are parallel to the dominant set of joints in the area. 
For Vi inch, on either side of some of these stringers, the metasediments have been 
altered to a rock containing quartz, epidote, and hornblende. In hand specimen this 
altered metasediment looks like a diorite. Quartz has been introduced along the 
stringers, and the biotite of the metasediment has been altered to hornblende and 
the plagioclase has been altered to epidote. In general, there has been an increase in 
silica and a decrease in sodium and potassium near the stringers.

Some quartz stringers that parallel the bedding have caused an increase in grain 
size of the metasediment on either side, for about l inch. On poor exposures, these 
increases in grain size may be interpreted as graded beds. For this reason, a great 
deal of care must be taken in selecting beds that show primary grading due to sedi 
mentary processes, rather than apparent grading caused by recrystallization.

Petrography of the Greywacke

The texture of the greywacke is fine-grained granoblastic, with no cementing 
material between the interlocking grains. Quartz and plagioclase grains have sub 
angular to subrounded outlines.

Staining with sodium cobaltinitrite revealed that all feldspar in the rock is plagio 
clase. The plagioclase is untwinned, and has an anorthite content ranging from An27 
to Ans7 5. Well twinned plagioclase was found in one inclusion of medium-grained 
quartz-biotite-feldspar schist in the migmatite area. In general, the plagioclase shows 
only a minor amount of alteration to white mica and epidote.

Euhedral crystals of biotite are subparallel, and were formed during metamor 
phism. Some biotite is altered to chlorite. Biotite is closely associated with white 
mica in some rocks. Most of the white mica appears to have formed during regional 
metamorphism; some of it, however, resulted from a late hydrothermal alteration 
of the plagioclase.

The large subhedral grains of garnet contain inclusions of quartz, and in a few 
grains have an alteration rim of chlorite. Other porphyroblasts in the greywacke 
were found in thin sections to be made up of quartz, chlorite, biotite, and white 
mica. One of these was found to be rimmed by fresh andalusite, and it is considered 
likely that all essentially are made up of alteration products of original andalusite 
porphyroblasts.

Many of the thin sections contain trace amounts of apatite, pyrite, magnetite, 
and tourmaline. Tourmaline is most abundant in the migmatite zone.

Modal analyses were done on four of the greywacke thin sections, by point- 
counting 1,000 points (Table 3).
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Table 3 FOUR MODAL ANALYSES OF GREYWACKE

O B S W H S U3 S g e g g s
LOCATION OF SAMPLE ^ g g g g K W

A* OH ^ WOP-

5000' south of Tilly Lake 46.1 36.1 15.6 ... ... 1.1 1.1

South shore of Huronian Lake ... 30.7 25.0 32.0 9.9 1.3 1.1

Highway 11 at power line 45.5 36.5 15.4 0.7 ... 1.3 0.6

Northwest of Huronian Lake 36.8 28.1 34.3 ... ... ... 0.8

Relation to the Migmatite Zone

Across the whole of the main belt of metasediments the attitude of the bedding 
is very uniform. The strike ranges from N45 0 to 65 0E, and the dip is vertical to 
70 0 northwest or southeast. In the migmatite, and V* mile southeast of the migma 
tite contact, the sedimentary rocks still trend northeast, but strikes are less predicta 
ble and the dip ranges from vertical to 30 0 northwest or southeast.

In the migmatite zone, rocks deformed in a plastic manner, and now contain 
numerous small folds, crenulations, and lineations (see Photos 2 and 3). The migma 
tite zone is a mixture of massive white coarse-grained granite, fine- to medium-grained 
biotite-quartz-feldspar schist, coarse-grained foliated biotite granite, and pegmatite. 
The biotite-quartz-feldspar schist and foliated white biotite granite are believed to 
represent different stages of progressive anatexis of the greywacke.

The contact between the metasediments and metavolcanics was not seen in the 
field. The greywacke is chloritized near the contact, and it is difficult to distinguish 
this rock from the mafic metavolcanics. There is no interbedding of the metasedi 
ments and the metavolcanics near their contact.

Metamorphism

The main band of metasediments (mainly greywacke) shows increasing meta 
morphism from southeast to northwest. Three general zones with gradational bounda 
ries were distinguished:

(1) From the northwestern metavolcanic-metasedimentary contact to 
about l 1/^ miles northwest of this contact, the rocks maintain their 
sedimentary character. There is only a weak development of biotite 
and white mica along the planes of foliation.

(2) From this point to about 2 miles southeast of the migmatite there 
is an increase in the amount of biotite, and foliation is more promi 
nent than bedding.



ODAA8277

Photo 2—Fold in migmatite caused by plastic flow; Vt mile west 
of Huronian Lake on Highway 11.

ODM8278

Photo 3—Lineations on a bedding plane of metasediimnts; Vi 
mile east of the District Boundary on Highway 11. 
Note the joints at right angles to the lineation.
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(3) Porphyroblasts of garnet and altered andalusite(?) are present in 
the zone extending from 2 miles southeast of the migmatite up to 
the migmatite.

Sillimanite was recognized in biotite-quartz-feldspar schist in two localities in the 
migmatite, Vi mile northwest of Huronian Lake and in the metasediments exposed 
along the south shore of the lake. The grey fibres of sillimanite appear to replace 
biotite. They are indicative of a temperature greater than 595 0 Centigrade and a 
pressure close to 6.5 kilobars. This is the temperature and pressure at the triple point 
for the equilibrium curves of andalusite-sillimanite, and kyamte-sillimanite (Winkler 
1967, p. 182). This pressure is equivalent to a depth in the crust of 20 kilometres. 
If the temperature was 6500 Centigrade at this depth, and there was sufficient 
water available, the rocks would be in a zone where the partial melting of granite 
could take place (Tuttle and Bowen, 1958, p. 122). In other words, the band of 
sedimentary rocks in the area was subjected to temperature and pressures that in 
creased to the northwest. The temperature and pressure reached a point where the 
rock was partly fused to form a migmatite.

Origfa of the Greywacke

Characteristics of the greywacke may give some insight into the type of source 
that supplied the sedimentary material for the greywacke.

Because the greywacke is generally fine-grained, the source rock must have been 
fine- to medium-grained to supply particles of sufficient size.

The average amount of quartz and plagioclase in the 4 analysed thin sections 
(see Table 3) is 32.8 percent quartz, and 42.6 percent plagioclase (assuming that all 
the white mica and epidote in the sample from the south shore of Huronian Lake 
was derived from plagioclase). This suggests that the greywacke was derived from 
felsic to intermediate plutonic rocks, from quartz-plagioclase rich sediments, or from 
some combination of these rock types. Rocks of this description, which would be 
older than the greywacke, have not been found in or near the map-area. These an 
cient source rocks for the greywacke could have been annihilated by fusion and may 
now form part of the granitic zones in the area.

The lack of shallow water sedimentary features, such as crossbedding and ripple 
marks, indicates that the greywacke was deposited in a deep water environment.

METAVOLCANICS

Metavolcanics are confined to a 4 Vi -mile wide belt, extending northeast across 
the map-area, through Burchell Lake to Shebandowan Lake (Giblin 1964; Hodgkin 
son 1968; Pye and Fenwick 1965).

In the map-area, the metavolcanics were separated into two large divisions; 
felsic to intermediate metavolcanics and mafic to intermediate metavolcanics. Each 
of these major divisions was then separated into different varieties of volcanic rocks; 
six varieties of felsic to intermediate metavolcanics and eight varieties of mafic to 
intermediate metavolcanics. There is a gradual change from felsic to mafic volcanic 
rocks, so some overlap exists in the mafic and felsic metavolcanics of intermediate 
compositions.
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The majority of mafic metavolcanics are confined to the edges of the belt, with 
felsic rock making up the inner zone of the belt. To the southwest, along the south 
eastern boundary of the metavolcanic belt, the mafic and felsic metavolcanics are 
replaced by diorite and gabbro. From northeast to southwest along the felsic inner 
zone, mafic extrusive rocks become more abundant.

Mafic and felsic metavolcanics are intercalated in many places, and are assumed 
to be approximately the same age. Along the southeastern edge of the metavolcanic 
belt, there are a few bands of intercalated greywacke. This indicates that the meta 
volcanics and metasediments are closely related in age.

Felsic to Intermediate Metavolcanics

Felsic to intermediate extrusive rocks are concentrated in the inner zone of the 
metavolcanic belt. At the eastern end of the area, this inner zone is 2V2 miles wide. 
To the west, mafic metavolcanics become more prominent, and the felsic inner zone 
is split by a tongue of granite.

An abundant felsic metavolcanic rock in the Moss Lake area is a dacitic crystal 
tuff. This rock type is well exposed south of Moss Lake, and also near the north 
western arm of Wye Lake.

South of Moss Lake, the crystal tuff contains from 20 to 50 percent white, sub 
hedral plagioclase crystals up to V* inch long, and from 5 to 10 percent rounded 
quartz crystals. Quartz crystals are absent from some of the crystal tuffs south of 
Moss Lake, but in general, quartz predominates over plagioclase. In the northwestern 
arm of Wye Lake, a crystal tuff contains up to 30 percent rounded quartz grains, 
averaging Vs inch across, and about 10 percent plagioclase crystals. When foliated, 
the plagioclase crystals are stretched into small lenses. Stronger foliation destroys 
the plagioclase but does not effect the quartz crystals. These quartz crystals give 
foliation planes a bumpy surface. The aphanitic groundmass is light grey to dark 
grey, weathering white to light grey.

Dacitic crystal tuff is closely associated with felsic agglomerate that has a crystal 
tuff groundmass. In two outcrops, the crystal tuff grades into agglomerate. At Wye 
Lake, most of the fragments in the agglomerate are also dacite crystal tuff, with 
only a slight difference in colour and texture between the groundmass and fragments 
(Photo 4). In other outcrops, aphanitic felsic fragments are set in a groundmass of 
crystal tuff. Rarely, both the fragments and groundmass are aphanitic. Felsic frag 
ments in the agglomerate throughout the map-area are from 1A inch to 3 feet long.

Thin sections of the crystal tuff show that both the quartz and altered plagioclase 
crystals are embayed by a groundmass, which has an average grain size of 0.02 mm. 
The groundmass consists of quartz, white mica, chlorite, and minor amounts of bio 
tite. Any foliation in the groundmass tends to bend around the grains of quartz and 
plagioclase. Lenses of more coarse-grained groundmass may represent rock fragments 
or devitrified pumice fragments. Trace amounts of magnetite, pyrite, tourmaline, and 
garnet are present in the crystal tuff.

Aphanitic extrusive rock of felsic to intermediate composition is abundant in the 
inner zone of the metavolcanic belt. Massive and foliated varieties are represented 
in the area. The massive varieties are very hard, break with a conchoidal fracture, 
and range in composition from white rhyolite to light green dacite. In some places, 
these rocks contain dark green flakes about V* inch long. These flakes consist of 
chlorite, epidote, and calcite, and may have originally been amphibole. Foliated vari-
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ODM8279

Photo 4—Agglomerate containing fragments of crystal tuff in a crystal tuff groundmass; from the north 
west arm of Wye Lake.

eties of aphanitic felsic metavolcanics range from sericite schist, with pearly foliation 
planes, to a grey-green schist, with chlorite concentrated along the planes of foliation. 
The foliated chloritic varieties are believed to represent felsic rocks of an inter 
mediate composition. Bright green mica (fuchsite?) coats the foliation planes of 
felsic rocks in the trenches on the Minoletti Obadinaw gold property (7), and of 
similar rocks found 4,000 feet south of Snodgrass Lake, and 4,000 feet north of 
Hamlin Lake (Discovery Lake).

The rock 3,000 to 4,000 feet south of Snodgrass Lake is predominantly white 
to light green volcanic breccia. The aphanitic angular fragments are approximately 
the same composition as the matrix, and range from 1A inch to 10 inches long, with 
an average size of l inch to 2 inches. The individual fragments are crossed by numer 
ous fractures that are filled with quartz or stained with limonite. Several outcrops 
of rhyolite breccia are also present on the shore of Pats Lake (see Photo 5).

Several outcrops of banded felsic metavolcanics were seen in the map-area. The 
bands are from l inch to 10 inches wide and are caused by alternating light and 
dark grey layers of felsic rock.

Mafic to Intermediate Metavolcanics

In the Moss Lake area, most of the mafic to intermediate metavolcanics are 
concentrated in four zones: (l) the largest zone is a band on the northwestern side 
of the metavolcanics, this band extends across the whole area and has an average 
width of V* mile; (2) along the southeastern edge of the metavolcanic belt, a dis-
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Photo 5—Felsic volcanic breccia; from northeastern shore of Pats Lake.

continuous band of similar rock is exposed parallel to the northwestern band of 
metavolcanics; (3) the third area is north of Clay Lake and Powell Lake, where 
mafic to intermediate metavolcanics replace the felsic inner zone; (4) east of 
McGinnis Lake is a small area of plagioclase-hornblende schists, some of which are 
believed to be of extrusive origin. In addition to these four areas, there are numer 
ous lenses and bands of mafic metavolcanics in the central rhyolitic zone.

The most abundant mafic and intermediate metavolcanics are aphanitic rocks, 
ranging in composition from basalt to dacite. These rocks show a gradational range 
in texture, from massive to strongly foliated.

Massive basalt is soft, dark green to brown on a fresh surface, weathering green. 
As the rocks become more felsic, they become harder and break with a weak con 
choidal fracture. On a fresh surface the colour becomes lighter than that of the 
more mafic varieties and the rocks weather to a light green or white.

When the aphanitic metavolcanics are strongly foliated, it is very difficult to 
estimate their original compositions. Commonly they are found to contain up to 10 
percent chlorite, present as flakes about Va inch across, oriented parallel to the 
foliation. Stringers of calcite are common and rhombs of light brown ankerite, about 
H 2 inch across, are disseminated through the mafic metavolcanics in several areas.

West of Hamlin Lake (Discovery Lake), foliated mafic metavolcanics contain 
minor amounts of chalcopyrite (see Ray Smith occurrence and McLeod-Cockshutt 
occurrence, properties 13 and 5). Much of the foliated mafic metavolcanics in this 
area are characterized by K e inch rounded, bluish quartz grains, which may make 
up 10 percent of the rock. These quartz grains are believed to be caused by silicifica 
tion of the mafic metavolcanics by the nearby granite. The quartz grains may also 
indicate that the original rock was a dacite.
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In thin sections of the aphanitic mafic metavolcanics, chlorite, epidote, amphi 
bole, altered plagioclase, calcite, and quartz were recognized, and the average grain 
size is approximately 0.1 mm.

The second most abundant mafic metavolcanic rock is agglomerate. This rock 
type is well exposed north of Clay and Powell Lakes, and also north of Redfox Lake. 
Irregularly shaped felsic fragments are set in a foliated mafic matrix. On a weathered 
surface these fragments are white and stand out in relief against the dark matrix. 
The fragments have an average size of 2 inches, but range from 94 inch to 12 inches. 
Felsic fragments usually make up from 15 to 25 percent of the rock, although sev 
eral exposures were seen which contained 90 percent fragments. White to light green 
massive rhyolite are the most abundant fragments, but rhyolite porphyry, amygdaloi 
dal metavolcanics, and rare fragments of diorite were also seen. The matrix is usually 
foliated mafic to intermediate metavolcanics. Foliated mafic tuff, containing sand 
size particles of white feldspar and flakes of chlorite, make up the matrix of some 
of the agglomerate. Thin sections of a felsic fragment and the surrounding ground 
mass indicate that the fragment has the composition of a dacite or quartz latite, 
with a matrix of andesite.

Other varieties of mafic metavolcanics are ubiquitous, but make up only a small 
proportion of the total volume of mafic to intermediate metavolcanics. They include 
tuff, pillow lava, amygdaloidal lava, and diabasic flows.

Foliated tuff is a rare, but distinctive rock type. It contains an average of 15 
percent angular fragments of white feldspar, ranging from 0.5 mm to 2.0 mm across. 
The fragments stand out in relief on a weathered outcrop, giving the outcrop a rough 
granular surface. The matrix is a foliated chloritic rock of basaltic to andesitic com 
position.

Pillow lava was only recognized near the Kerry Gold Mines Limited property 
(4). Top determinations were made on two outcrops, and both exposures indicate 
that tops are to the northwest.

Amygdaloidal lava is associated with pillow lava near the property of Kerry 
Gold Mines Limited, and is also found throughout other areas of mafic to inter 
mediate metavolcanics. The amygdules are up to Vi inch across, and are filled with 
calcite, quartz, or epidote.

Black fine-grained plagioclase-hornblende schists, characterized by a distinctive 
lineation, are exposed east of McGinnis Lake. These are believed to be the result 
of the contact metamorphism of greywacke and volcanic rocks by the syenite por 
phyry stock on the eastern edge of the map-area. In places, the plagioclase-hornblende 
schist is banded, and contains 20 to 30 percent quartz. These rocks are believed to 
be para-amphibolites derived from greywacke.

Unhanded plagioclase-hornblende schist, containing only a small amount of 
quartz, was classified as ortho-amphibolite, which was derived from mafic to inter 
mediate volcanic rocks. Thin sections of the ortho-amphibolite contain approximately 
60 percent hornblende, 30 percent plagioclase, 5 to 10 percent quartz, and traces of 
sphene and magnetite.

In some outcrops, there is a gradational change from aphanitic mafic metavolcan 
ics to medium-grained diabasic flows. Exposures classified as diorite or gabbro may 
contain some diabasic flow rocks, but these two types could not be differentiated 
in the field or in thin section.
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Most of the mafic to intermediate metavolcanics contain enough disseminated 
magnetite to deflect a small magnet. The magnetite is present as octahedrons about 
0.5 mm across. This accounts for a high magnetic field over the mafic metavolcanics. 
Pyrite in trace amounts is also an abundant constituent of the mafic metavolcanics, 
and accounts for the limonite stain on many of the rocks.

Magnetite Iron Formation

Magnetite iron formation is abundant in the zone of mafic to intermediate meta 
volcanics extending from the Obadinaw River northeast to the Kerry Gold Mines 
Limited property. A continuous band of iron formation, from 5 to 25 feet wide, 
extends southwest from Kerry Gold Mines Limited property for about 3 miles. 
Numerous short bands of iron formation, less than 10 feet wide, were also encoun 
tered in this same area. Short bands of iron formation were also found in the mafic 
metavolcanics northeast of Hamlin Lake (Discovery Lake).

The iron formation consists of Vs to l inch layers of fine-grained magnetite 
interbanded with layers of fine-grained quartz with a similar thickness.

No iron formation of economic size was encountered in the map-area by the 
writer's field party.

Intrusive Rocks

MAFIC, ULTRAMAFIC, AND INTERMEDIATE INTRUSIVE ROCKS

The mafic, ultramafic, and intermediate intrusive rocks of the map-area are 
grouped into four divisions, which in order of relative abundance are: diorite and 
gabbro, andesite and dacite porphyry, basalt porphyry, and serpentinized peridotite.

The largest continuous body of mafic rock extends along the southeastern bound 
ary of the metavolcanic belt for 11 miles, and ranges from 1,500 to 6,000 feet wide. 
Gabbro and diorite are most abundant, but all four mafic rock types are represented 
in this complex.

About 100 small, lens-like bodies of gabbro, diorite, and andesite porphyry are 
randomly distributed in the metavolcanics. They are generally parallel to the regional 
strike, and range from small areas less than 100 feet long to areas 18,000 feet long 
and 1,500 feet wide.

A sill of gabbro and diorite is exposed along the centre of the 6-mile wide band 
of metasediments, northwest of the metavolcanic belt. The southwestern end of this 
13-mile long body is a composite sill, with intervening bands of metasediments. 
To the northeast, it becomes a single sill with a constant thickness of about 500 feet.

About 16 lens-shaped sills of diorite, gabbro, and andesite porphyry are exposed 
between the long sill and the metavolcanic belt. The largest of these bodies intrudes 
metasediments about 4 miles north of Clay Lake.

The only outcrop of mafic intrusive rock north of the long sill is a small body 
of amphibolite in the northwestern corner of the map-area.

Diorite and gabbro are intrusive into the metasediments and metavolcanics but 
are cut by the granite. The relation between the other intrusive mafic rock types and 
the granite was not seen, but the close association of all the intrusive mafic rock 
types, suggests that they are post-metavolcanic and pre-granite.
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Diorite, Gabbro, and Amphibolite

Plagioclase and amphibole are the main rock-forming minerals of the diorite- 
gabbro-amphibolite group, with colour indexes (the total amount of dark minerals 
expressed as a percentage) ranging from 30 to 95.

All the plagioclase seen is severely altered, making the determination of the an 
orthite content difficult. The ferromagnesian minerals are generally altered to amphi 
bole, with some biotite. These minerals are the result of regional metamorphism 
in, and are characteristic of, the greenschist facies; they can not be used for the 
classification of plutonic rocks. Therefore, diorite and gabbro were not distinguished 
by the author. With these limitations in mind, rocks with the lower colour indexes 
may have been diorites and the rocks with the higher colour indexes may have been 
gabbros, hornblendites, or pyroxenites. Some diorite-gabbro bodies are characterized 
by a definite grain size and colour index, but in general there are wide ranges in 
these parameters throughout a given body, and even in a single outcrop.

The typical diorite or gabbro in the large mass of mafic intrusive rock extending 
along the southern boundary of the metavolcanic belt is medium-grained, massive, 
and has a colour index of 40 to 60. The ferromagnesian minerals are amphibole, as 
subhedral crystals up to Vi inch long, and associated alteration products. Plagioclase 
is anhedral and interstitial to the amphibole. Most of the diorite or gabbro contains 
disseminated magnetite, with the magnetite content proportional to the colour index. 
This causes the magnetic high along the southern boundary of the metavolcanic 
belt, as shown on the Aeromagnetic Map (O.D.M.-G.S.C. 196la). The diorite or 
gabbro contain a few inclusions of metavolcanics.

The diorite or gabbro body northwest of Kerry Gold Mines Limited is generally 
massive in the centre and foliated along the margins. Foliation and lineation of 
amphibole, most pronounced along the southeastern side of the body, is believed 
to be caused by faulting (see section on "Structural Geology"). The rock is usually 
medium-grained, but fine-grained varieties are abundant along the boundaries. The 
average colour index is between 60 and 75. The ferromagnesian minerals are amphi 
bole and minor amounts of biotite. Inclusions of metasediments and mafic meta- 
volcanics are present.

The large body of diorite, exposed about 3V^ miles north of Clay Lake, is fine- 
to medium-grained, and is generally massive. The rock has an average colour index 
between 35 and 45 and is altered more than other diorites or gabbros in the map- 
area. The plagioclase is strongly epidotized and the anhedral amphibole grains are 
partly altered to chlorite, giving the rock a distinctive green colour. Biotite is abun 
dant, particularly at the west end of the body, near the contract of the diorite and 
granite. Biotite is accompanied by 5 to 20 percent quartz. The change from horn 
blende to biotite, and the addition of quartz to the diorite, is believed to have been 
caused by the introduction of potassium, silica, and water from the nearby granite.

Near the contact between the diorite north of Clay Lake and the metasediments, 
the diorite contains epidote veins, which may contain a few grains of pyrite and 
chalcopyrite. The diorite is fine-grained at the contact, but becomes medium-grained 
within 30 feet. Two thin sections of this rock were examined, one containing amphi 
bole and one containing biotite. Both contained approximately 50 percent plagio 
clase and 15 percent epidote. The plagioclase is altered to white mica and epidote, 
and the biotite is altered to green mica and chlorite.
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Just north of the diorite described above, and south of Zephira Creek, is a small 
mafic intrusive body with distinctive characteristics. The rock is fine-grained, mas 
sive, and its colour index is always greater than 80, with the main ferromagnesian 
mineral being amphibole. In a few areas, the rock contains disseminated pyrrhotite 
that gave a negative test for nickel. A thin section of this rock contains 80 percent 
anhedral feather-like amphibole crystals, and 15 percent epidote and fine-grained 
quartz that replaces patches of the amphibole. The rock is classified as an amphibolite.

The long sill in the middle of the wide band of metasediments ranges from fine- 
to coarse-grained. This variation in grain size may be seen while traversing the nar 
rowest part of the sill. The rock is foliated near the contacts with the metasediments, 
and in some areas across its whole width. The colour index ranges from 40 to 90 
with the average between 60 and 70. The main ferromagnesian mineral is amphibole, 
altered in part to chlorite, and small amounts of pyroxene.

A few disseminated sulphide minerals were found at the southwestern end of 
the sill near Tilly Creek. Pyrite, pyrrhotite and chalcopyrite were recognized, but 
the total amount of sulphides never exceeded 2 percent of the rock. In thin section, 
amphibole was found to be the most abundant mineral, making up 40 to 90 percent 
of the rock. One section contains remnants of clinopyroxene partly altered to amphi 
bole. This suggests that at least part of the sill may have been of gabbroic composi 
tion. The larger crystals of amphibole, which are often lens-shaped, are surrounded 
by a matrix of very fine-grained epidote, calcite, quartz, and small amphibole grains. 
This matrix is believed to be the alteration products of plagioclase.

Andesite Porphyry and Dacite Porphyry

About 40 small, elongated bodies of mafic to intermediate porphyry were en 
countered. The rock, which was called a feldspar porphyry in die field, ranges in 
composition from andesite porphyry to dacite porphyry. The bodies of porphyry are 
from several inches to 500 feet wide, the average size being approximately 200 feet 
by l ,000 feet. The elongation of the bodies is always parallel to the regional strike.

Phenocrysts of plagioclase predominate and are subhedral angular or subhedral 
rounded. These range from H2 to V4 inch across, with an average size of V* inch. 
The phenocrysts are usually light green and make up 15 to 40 percent of the rock, 
the average being 25 percent. Plagioclase phenocrysts are strongly altered to white 
mica and epidote. In one thin section, the plagioclase composition was determined 
to be Ans2, but the plagioclase phenocrysts in another section were found to be Anio.

These porphyritic rocks also contain up to 10 percent rounded phenocrysts of 
quartz, which are always smaller than the plagioclase phenocrysts. Clots of chlorite 
(up to 5 percent) may represent altered remnants of amphibole.

The groundmass is very fine-grained or aphanitic, and is usually dark green. As 
quartz becomes more abundant, the groundmass becomes grey to pink. The ground 
mass is foliated or massive, and quartz, white mica, epidote, and chlorite were 
recognized in thin section. The porphyries also contain up to 2 percent combined 
pyrite and magnetite. In two thin sections, all the grains of pyrite were surrounded 
by a narrow rim of magnetite.

Of the porphyry mapped, 82 percent is exposed in the metavolcanic belt, 6 per 
cent in metasediments northwest of the metavolcanic belt, and 12 percent in the 
large band of mafic intrusive rocks along the southeastern boundary of the meta-
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volcanic belt. The close spacial relation, and similarity in composition of porphyritic 
rocks and the metavolcanics, suggests that the dacite porphyries were feeder dikes 
for the extrusive rocks.

Dacite Porphyry Stocks near Redfox Lake

The dacite porphyry stocks at Wye Lake, Redfox Lake, west of Windblown 
Lake, and north of Windblown Lake are all of a similar composition and texture, 
but are distinct from other felsic intrusive rocks in the area. A fresh surface of the 
rock is dark grey and weathers white to pink. It is porphyritic containing angular 
phenocrysts that stand out on a weathered surface, giving the rock a rough granular 
appearance. The rock contains an average of 40 percent plagioclase phenocrysts and 
15 percent quartz phenocrysts, which range from 0.5 mm to 4.0 mm across. The 
composition of plagioclase phenocrysts is An2o s, and staining with sodium co- 
baltinitrite proved there was no potassium feldspar in the rock. The aphanitic 
groundmass appears to be mainly quartz, along with larger grains of biotite, chlorite, 
and white mica. The groundmass embays the phenocrysts, and has partly replaced 
them.

This rock is classified as a dacite porphyry, and is believed to be a hypabyssal 
rock of intrusive origin.

At the western end, and along the southern shore of Redfox Lake, the dacite 
porphyry contains a few inclusions of rhyolite, one of which is 20 feet long.

At the western end of Redfox Lake disseminated chalcopyrite, narrow fracture 
fillings of chalcopyrite, and rare pods of chalcopyrite and pyrite are present in the 
dacite porphyry (see Cominco's Redfox Lake occurrence, property 2). Plagioclase 
is more altered near the sulphides, and there is an increase in biotite near the pods 
of massive sulphides.

Basalt Porphyry

A distinctive basalt porphyry is exposed, as elongated lens-shaped bodies, in the 
large body of mafic intrusive rocks along the southeastern boundary of the meta- 
volcanic belt. Three lenses of the basalt porphyry are aligned and form a discontinu 
ous band, about 500 feet wide, which maintains a constant position 1,500 to 2,000 
feet from the southeastern contact of the mafic intrusive rocks and the granite.

The basalt porphyry contains 20 to 60 percent subhedral, light green, plagioclase 
phenocrysts, from 1A to l inch long, set in a fine-grained black groundmass. The 
phenocrysts weather white, giving the rock a distinctive white, spotted appearance; 
in thin section, they were found to be completely saussuritized. The groundmass con 
sists of amphibole, chlorite, laths of plagioclase (An4a), up to 5 percent magnetite, 
and a trace of quartz.

The basalt porphyry is believed to be the result of magmatic segregation in the 
diorite-gabbro complex, during crystallization of this magma.
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Serpentinized Peridotite

Eleven bodies of serpentinized peridotite are exposed in the map-area. Ten of the 
occurrences are in the mafic intrusive complex along the southeastern edge of the 
metavolcanic belt, and one outcrop is in the long diorite-gabbro sill in the metasedi- 
mentary belt, where the sill crosses Tilly Creek. All of the serpentinized peridotite 
bodies are small, ranging from an outcrop 50 feet across, to a body 500 by 2,000 
feet, in the northeastern arm of Wye Lake.

Serpentinized peridotite is black to dark green on the fresh surface, but the 
weathered surface is characterized by a crust of limonite. Some of the outcrops are 
cut by narrow veins (^ 6 inch) of brittle asbestos and serpentine. The rock is always 
magnetic, containing up to 10 percent magnetite. Serpentinized peridotite is massive 
and usually fine-grained, but on some weathered surfaces, the remnants of coarse- 
grained, unserpentinized materials stand out in relief.

A thin-section examination revealed that the main constituents of the serpen 
tinized peridotite are serpentine, uralite, chlorite, asbestos, and magnetite. Sulphides 
were not found in any of the serpentinized peridotite bodies of the map-area.

All of the bodies of serpentinized peridotite are surrounded by or are closely 
associated with other mafic intrusive rocks. This suggests that the serpentinized 
peridotite is an ultramafic differentiate of these rocks.

GRANITE AND RELATED ROCKS

There are four separate bodies of granitic rock in the map-area that are of major 
dimensions. The granite areas will be discussed individually from southeast to north 
west.

Myrt Lake Batholith

The granite in the southeastern corner of the area is part of a batholith extend 
ing from Bitchu Lake (out of the map-area) in the southwest, to Waverly Lake 
(out of the map-area) in the northeast, for a total length of 18 miles (see Pye and 
Fenwick 1965). It has an average width of 5 miles and is bounded on the north 
west by the Knife Lake Fault, which extends through McGinnis Lake. The boundary 
to the southeast is a second northeasterly trending fault, which passes just north of 
Plummes Lake (out of the map-area) (see Harris 1968b, map).

The rock is a grey to pink, massive, biotite granite, ranging from fine- to medium- 
grained. Biotite makes up 5 to 15 percent of the rock, and is partly altered to chlo 
rite. In the thin sections examined, there is a variation in the ratio of potassium 
feldspar to plagioclase (albite), so that the rock ranges from a true granite to a 
granodiorite.

Near the Knife Lake Fault, the granite is foliated parallel to the fault. The gran 
ite is also foliated near the contact with the metasediments and metavolcanics east 
of McGinnis Lake.

Inclusions of medium-grained massive diorite and amphibolite were found 
throughout the batholith. They are more abundant near the metavolcanic belt and 
indicate that the granite is younger than the diorite.
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Northwest of McGinnis Lake, the granite is intermixed with bands of foliated 
albite syenodiorite (less than 10 percent quartz and with albite making up more than 
70 percent of the feldspar) that is believed to be diorite altered by the granite intru 
sion. Granite northwest of McGinnis Lake also contains irregular patches of medium- 
grained syenite, which may be related to the body of syenite porphyry on the east 
ern edge of the map-area.

At Greenwood Lake, the granite is cut by medium-grained granite and pegmatite 
dikes.

Powell Lake Granite

A tongue of granite 13 miles long, and from V2 mile to 4 miles wide, is exposed 
in the centre of the metavolcanic belt and extends from the western edge of the map- 
area to V2 mile east of Hamlin Lake (locally known as Discovery Lake).

The Powell Lake Granite is a medium-grained, massive, light pink to light grey 
rock, which contains 5 to 10 percent biotite and chlorite. In a few places, the granite 
is red with the same texture. It is similar to that of the Myrt Lake batholith to the 
southeast.

On the Aeromagnetic Map of the area (O.D.M.-G.S.C. 1961a), there is a change 
in the magnetic pattern over this tongue of granite near the western boundary of the 
map-area. This change in magnetic pattern is not accompanied by any Hthological 
change in the granite.

Just west of Clay Lake, at the contact of the granite and metavolcanics, the gran 
ite contains inclusions of mafic metavolcanics and granite dikes cut the metavolcanics.

Obadinaw River Granodiorite Stock

Three miles north of Clay Lake is the centre of a stock of granodiorite that in 
trudes metasediments and diorite. This stock is over 2 miles wide at the western 
boundary of the map-area, and tapers to a rounded point, 2Vi miles east of this 
boundary.

The granodiorite is distinguished from other granitic rocks in the area by its 
green colour, caused by the alteration of plagioclase to saussurite. Grey specimens 
of the rock were also found, and in some areas the rock is mottled green and pink.

The medium-grained granodiorite is foliated at its contact with metasediments 
and diorite, but is massive in the central parts.

The colour index ranges from 7 to 20, with biotite and its alteration products 
being the main ferromagnesian minerals. The rock also contains minor amounts of 
amphibole. Altered plagioclase is the predominant feldspar. The only potassium feld 
spar seen is present as patches in the plagioclase. Trace amounts of sphene were also 
found in the granodiorite.

Minor amounts of chalcopyrite and pyrite were found in narrow fractures in the 
granodiorite around a small pond at the eastern point of the stock. Some of the frac 
tures contain calcite and the rock is stained with hematite for YIQ inch on either side 
of the fractures. No sample was found that contained over l percent chalcopyrite.
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Photo 6—Boudinage structure in a granite sill which is rimmed 
by a younger granite; 2 miles east of the District 
Boundary, on Highway 11.

Migmatite

The northern part of the map-area is underlain by migmatite, which has a fairly 
sharp contact with the metasedimentary rocks to the south. This contact is parallel 
to the regional strike and passes through Laughren Lake.

The migmatite consists of several ages of medium- to coarse-grained granite, 
medium- to coarse-grained foliated granite, pegmatite, and inclusions of metasedi- 
ments. The metasediments range from fine-grained biotite-quartz-feldspar schist with 
sharp boundaries, to schlieren with gradational boundaries.

For mapping purposes, any outcrop containing from 25 to 75 percent metasedi 
ments was classified as a migmatite (5c); if less than 25 percent metasediments, as 
granite (5a); and if more than 75 percent metasediments, as a metasediment (1) 
(see Maps 2203 and 2204 back pocket).

The migmatite will be discussed under the following three headings: granitic 
rocks, metasedimentary inclusions, and pegmatite.

Granitic Rocks

Granitic rocks in the migmatite are of several ages. In a few outcrops three ages 
of granite may be seen and two ages of granite are common (see Photos 6 and 12).

Medium- to coarse-grained white biotite granite is the most abundant type of 
granite in the migmatite. Two varieties were recognized: massive granite, containing
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OOM82S2

Photo 7—Migmatite, dark minerals are garnet and muscovite; 8,000 feet west of Arbour Lake, on 
Highway 11.

about 10 percent biotite, and foliated granite, containing 15 to 20 percent biotite. 
In several outcrops, massive white granite cuts the foliated white granite. Both types 
of granite contain a minor amount of muscovite, and in a few areas the muscovite 
predominates over biotite.

The foliated white granite contains numerous inclusions of metasediments and 
is believed to be derived by anatexis of the metasediments (see Photo 13). The 
massive white biotite granite also usually contains inclusions of metasediments, but 
large outcrops with no inclusions are abundant.

Many exposures of migmatite are found on Highway 11, one is 3 Vi miles east 
of the western boundary and another is 4 miles west of the eastern boundary (see 
Photos 7 and 14). The migmatite contains bands of leucocratic white granite and 
bands that contain biotite, muscovite, and garnet. These dark minerals are believed 
to be remnants of garnet-biotite-quartz-feldspar schist.

In the foliated and massive white granite, the ratio of potassium feldspar to total 
feldspar ranges from V* to Vi, and the plagioclase composition is Anio s. There 
fore, the composition of these granitic rocks ranges from a granodiorite to a quartz 
monzonite.

Massive red to grey granite is exposed along the north shore of Fortes Lake, and 
on the northeastern shore of Grano Lake. This granite contains less than 5 percent 
inclusions of metasediments and is lithologically similar to that of the Myrt Lake 
batholith. In two outcrops, coarse-grained white massive granite cuts the red massive 
granite.
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Metasedimentary Inclusions

The inclusions range from fragments l inch across to a zone that is predomi 
nantly metasedimentary rock up to l mile wide, passing through Huronian Lake.

In texture, the inclusions range from fine-grained biotite-quartz-feldspar schist 
or garnet-biotite-quartz-feldspar schist, through biotite schist, to a faint schlieren 
in the granite. Some of the inclusions in the granite have a Vi-inch mafic rim of 
biotite schist (see Photo 13). This is believed to be the mafic residue, after silica 
and alkalis have been removed from the rock.

In thin section, the metasedimentary inclusions look similar to the metasediments 
just south of the contact. One thin section of a metasedimentary inclusion from the 
small lake northwest of Huronian Lake contains sillimanite (see section on "Meta 
sediments").

Pegmatite

White massive pegmatite, which cuts all other rocks in this area, is found 
throughout the migmatite zone. In general, the pegmatites were not mapped as 
separate units, but \ 1A miles south of Tilly Lake, a 500-foot wide outcrop of peg 
matite forms a l mile long ridge parallel to the regional strike.

The pegmatites range in size from the above mentioned ridge to small lens-shaped 
pods several inches long (see Photo 10).

The texture of the pegmatites is very coarse-grained and massive, with feldspar 
crystals up to l foot across. In order of abundance, the main minerals in the peg 
matite are: microcline perthite, quartz, plagioclase, and mica. Both muscovite and 
biotite are usually found in the pegmatites, and either mica may predominate, but 
biotite is more abundant. In places the biotite forms long blade-like crystals about 
5 times as long as they are wide.

Garnet, black tourmaline, and apatite are accessory minerals in the pegmatite. 
Tourmaline is abundant around Laughren Lake, where the pegmatites may contain 
up to 5 percent tourmaline. Garnet is found as red euhedral crystals up to V4 inch 
across.

Each of the following minerals was seen at only one location: pyrite, molybdenite, 
sphene, clinopyroxene, and purple plagioclase. Pyrite and a few specks of molybden 
ite are present at the contact of a pegmatite dike, 4,600 feet west of the eastern 
boundary of the map-area along Highway 11. Only 4 grains of molybdenite were 
seen. The sphene, clinopyroxene, and purple plagioclase are in a rounded mass of 
pegmatite (in migmatite) on Highway 11 five hundred feet east of the junction of 
Arbour Lake and Highway 11 (see Photo 8). The clinopyroxene and sphene are in 
a pod of quartz in the pegmatite. The purple plagioclase is in the pegmatite close to 
the contact with the metasediments.

X-ray diffraction data, and a refractive index determination, by the Laboratory 
and Research Branch of the Ontario Department of Mines, showed that the purple 
mineral is a low-temperature albite. An abnormal amount of manganese (0.05 per 
cent) was indicated on a spectrographic analysis (by the Laboratory and Research 
Branch of the Ontario Department of Mines). Therefore, manganese may be the 
cause of the purple colour of this mineral.
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ODM8283

Photo 8—Pegmatite dike; 500 feet east of Arbour Lake, on 
Highway 11.

Summary

Individual outcrops in the migmatite vary from 100 percent metasediment to 
100 percent granite. Photographs 9, 10, 11, 12, 13, and 14 show some of the stages 
in progressive anatexis, from a metasediment to a granitic rock.

In a typical outcrop, there may be inclusions of unaltered metasediments, sur 
rounded by granite containing faint schlieren. The schlieren represents almost com 
pletely digested metasedimentary inclusions. The nearest exposure to this may show 
any of the variations illustrated by the photographs.

The metasedimentary fraction of the migmatite is locally contorted, which is 
evidence that the rock has yielded to stress by plastic flowage rather than fracture. 
It is believed that these plastic characteristics were assumed by the rock after ana 
texis had generated some granitic fluid (see section on "Structural Geology"). Con 
vection currents or density differences in the rock could apply the necessary stress 
to cause the rocks to flow. As a result of this flow, zones that are almost completely 
converted to granite are mixed with relatively unaltered zones.
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Photo 9—Small granite stringers cutting metasediment* (first 
stage of anatexis); 2 miles west of Huronian lake, 
on Highway 11.

ODM8285

Photo 10—Pods of pegmatite and stringers of granite in 
metasediment;; 3 miles west of the eastern boundary 
of the map-area, on Highway 11.
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O DM8286

Photo 11—Boudinage developed in granite sills, which cut 
metasediment!; 9,000 feet east of Huronian Lake, on 
Highway 11.

ODM8287

Photo 12—Migmatite containing about 60 percent sills and 
dikes of granite; Huronian Lake, at Highway 11.
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Photo 13—Granite containing inclusions of metasediments and 
schlieren; 5,000 feet east of Huronian Lake, on 
Highway 11.

ODM8289

Photo 14—Migmatite; 8,000 feet west of Arbour Lake, on 
Highway 11.
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SYENITE AND RELATED ROCKS

Most of the syenite in the area is present in four rounded stocks, but syenite 
dikes and sills are also exposed.

The most characteristic feature of the syenite stocks is their oval shape. This is 
in contrast to the elongated sill like bodies of diorite, and the lit-par-lit injection of 
the granite in the northern part of the map-area. The oval-shaped stocks are oriented 
with the long dimensions parallel to the regional strike. Across the shortest dimen 
sions, they range from 2,500 to 14,000 feet wide.

The rounded shape may indicate that the syenite bodies are younger than the 
other intrusive rocks in the area and have not been subjected to as much regional 
metamorphism.

Small pods of syenite occur along northwesterly trending faults in the migmatite 
area. The best example is along the fault in the northwestern corner of the map- 
area, 5,000 feet from the western boundary and 1,600 feet from the northern 
boundary. Lenses of fine- to coarse-grained syenite, up to 15 feet wide, have been 
intruded along the fault, and cut the migmatite.

The strike of the surrounding rocks is concordant to the margins of the syenite. 
This is particularly evident at the southwestern end of the Moss Lake syenite, where 
the local strike is deflected up to 80 degrees from the regional strike. The syenite 
porphyry stock, northeast of McGinnis Lake, has deflected a band of metavolcanics 
and metasediments to the southwest. This band is now at right angles to the region 
al trend.

Syenite is intrusive into the metasediments and metavolcanics and a sill of syen 
ite, associated with a fault, cuts the migmatite in the northwestern corner of the 
area. Therefore, the syenite is believed to be slightly younger than the granite.

Syenite Stock Northeast of McGinnis Lake

The circular stock of syenite, northeast of McGinnis Lake, is distinctly porphyri 
tic, with the main rock type containing 60 to 90 percent phenocrysts of microcline 
perthite, which range from 1A inch to 5 inches (Photo 15).

In the syenite porphyry, grey to pink feldspar phenocrysts are aligned so that 
the planes with the largest surface area (010) are parallel to the contact. A few lens- 
shaped areas about 2 feet long contain no phenocrysts. Mafic inclusions, up to l foot 
across, are present in the porphyry, and are believed to represent recrystallized meta- 
volcanic fragments.

The shape of the phenocrysts ranges from ovoid to euhedral. The phenocrysts 
are microcline perthite, containing approximately 60 percent microcline and 40 per 
cent plagioclase. The plagioclase (approximately Anio) intergrowths form a braided 
pattern in the microcline.

Interstitial to the phenocrysts are augite, biotite, plagioclase, microcline (not 
perthitic), and trace amounts of epidote (variety piedmontite), apatite, and sphene. 
The colour index of the syenite porphyry ranges from 10 to 50 percent, of which 
approximately 75 percent is augite, and 25 percent is biotite.

Minor amounts of albite syenodiorite and hornblendite are also found in this 
stock. A small lens-shaped body of albite syenodiorite intrudes the diorite northwest
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Photo 15—Subporallel phenocryst* of microcline perthite in a typical sample of syenite porphyry; 
Deatys Creek, 6,000 feet northeast of McGinnis Lake.

of McGinnis Lake, and may be an offshoot of the main stock. The albite syenodiorite 
and hornblendite phases of the stock are not porphyritic, and contain up to 90 per 
cent hornblende with little or no pyroxene. In places these rocks have a layered 
structure due to alternating bands either rich in feldspar or hornblende about 2 
inches wide. Interstitial to the subhedral hornblende crystals are plagioclase, micro 
cline (not perthitic), apatite, epidote, and sphene. One of the hornblendites examined 
also contained 5 percent quartz and trace amounts of calcite, magnetite, and pyrite.

Moss Lake Syenite Stock

Moss Lake outlines the southwestern end of this oblong syenite stock, which is 
7,000 feet wide.

The rock is characterized by a relative abundance of quartz that results in a few 
scattered granitic patches in the syenite. Most of the rock is a true syenite, but the 
amount of quartz may range from 5 to 20 percent in a single outcrop. No shonkinite 
or hornblendite was found in this stock.

The syenite is medium-grained and ranges in colour from brick-red to greyish 
pink. The rock contains an average of 10 percent amphibole and a minor amount of 
biotite. The amount of amphibole may range from 5 to 25 percent in one outcrop.

In thin section, the average syenite was found to contain 75 percent microcline, 
some of which is perthitic, 15 percent plagioclase (approximately An8 ), 10 percent
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amphibole, and accessory zircon, fluorite, magnetite, and sphene. Several grains of 
amphibole have a core of clinopyroxene. This suggests that the amphibole is second 
ary after pyroxene.

The accessory magnetite, which makes up 2 percent of the rock in some areas, 
accounts for the slight magnetic relief of the syenite.

Syenite Stock Northwest of Rainbow Lake

The stock of syenite, northwest of Rainbow Lake, is 10,000 feet long and 4,000 
feet wide, with its long axis parallel to the regional strike. It is poorly exposed, and 
the outline of the stock is partly interpreted from the Aeromagnetic Map (O.D.M.- 
G.S.C. 1961b). The magnetic high over the syenite is caused by approximately l per 
cent disseminated magnetite.

This stock has numerous associated dikes and sills, with sills being the more 
abundant form.

In this area, the syenite and associated rocks have a wide range of mineral com 
positions. The rock types found are: hornblende syenite, biotite syenite, hornblendite, 
albite syenodiorite, quartz syenite, and granite. Some of the syenite sills contain up 
to 10 percent muscovite. A trace of zircon, and up to 3 percent magnetite, is found 
in the various rock types.

Syenite Stock North of Tilly Lake

The body of syenite l mile north of Tilly Lake is 6,000 feet long, 3,000 feet 
wide, and is almost completely covered by a small lake. Like the other syenite stocks, 
this body also has a positive magnetic relief, caused by disseminated magnetite 
(O.D.M.-G.S.C. 1961b).

The main rock type is medium-grained massive pink syenite, which contains 
about 5 percent combined biotite and chlorite. An outcrop of albite syenodiorite, 
containing 50 percent hornblendite, is found on one of the islands. A few elongated 
patches in the syenite contain coarse-grained feldspars, and 10 to 20 percent quartz. 
These appear to be segregations of quartz-rich material, rather than dikes.

A thin section of the typical syenite revealed that the rock is made up of approxi 
mately 50 percent microcline perthite, 40 percent plagioclase, 5 percent chlorite, and 
small amounts of magnetite, zircon, apatite, and calcite.

LATE FELSIC AND INTERMEDIATE INTRUSIVE ROCKS

In the present map-area, felsic and intermediate dikes and sills are represented 
by white quartz-feldspar porphyry sills, granite and syenite dikes and sills, and a 
dacite porphyry sill associated with the gold-bearing quartz vein on the property 
of Kerry Gold Mines Limited and maybe the same sill that is found in trenches on 
Minoletti's Obadinaw Gold property (7).

The quartz-feldspar porphyry sills cut the metasediments, and are light grey, 
weathering chalk white. They are from l foot to 60 feet wide and some outcrops 
contain several of these narrow sills. The rock contains approximately 30 percent
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white feldspar phenocrysts, YIQ inch across, and less than 5 percent rounded quartz 
phenocrysts. The sills are frequently foliated parallel to the strike of the metasedi- 
ments and white mica is developed along the foliation planes.

Syenite dikes and sills cut the metasediments and are found close to the small 
stock of syenite north of Moss Lake. Small dikes and sills of granite were also found 
near the contacts of the larger granite bodies.

The gold-bearing quartz vein, at the Kerry Gold Mines Limited property, is 
associated with a sill of dacite porphyry. The rock contains 20 percent plagioclase 
phenocrysts Vs inch long, 3 percent rounded quartz phenocrysts, and 2 percent dis 
seminated pyrite all set in a grey to pink groundmass. The sill ranges from massive 
to foliated and is 15 feet wide where exposed at the No. l shaft on the property.

LATE MAFIC INTRUSIVE ROCKS

Only 2 small diabase dikes were found in the map-area. A 30-foot wide dike of 
diabase cuts the metasediments about 4 miles southeast of Tilly Lake. The dike is 
600 feet long becoming narrower near the ends. It is fine-grained and massive at the 
centre and has a chilled aphanitic margin where it is in contact with the metasedi 
ments. On Highway 11, about 5,000 feet west of Arbour Lake, a similar 3-foot wide 
dike of diabase cuts the metasediments.

A few lamprophyre dikes are found in the map-area and one dike of lamprophyre, 
about 25 feet wide, is exposed on the west shore of Wye Lake where it cuts felsic 
agglomerate. The rock is medium-grained and massive in the centre, and has a chilled 
aphanitic margin where it is in contact with the agglomerate. The lamprophyre is 
black on a fresh surface and the weathered surface is coated with limonite. In order 
of abundance, the rock contains the following minerals: pyroxene, plagioclase, 
biotite, magnetite, and apatite.

Lamprophyre dikes are much more abundant in the Saganagons Lake Area (Har 
ris 1968, p. 18). A radiometric, potassium-argon age of 1,800 million years was 
obtained from a lamprophyre dike on an island in Saganaga Lake, 10 miles south of 
the map-area (Goldich e t d. 1961).

CENOZOIC 

Pleistocene

The Pleistocene mantle is generally thin throughout the area, and bedrock ex 
posure is good to excellent.

GLACIAL STRIAE

Glacial striae are rare in the southern part of the area; only 4 were found south 
of Moss Lake. Most of the 11 striations recorded in the northern part of the area, 
were taken from lake shores. The striations range from S15 0W to S56 0 W with an 
average of S34 0W.
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ESKERS

Five eskers, trending approximately parallel to the glacial striae, were found in 
the map-area.

The largest esker is along the south side of the Wawiag River, 7,000 feet south 
of Snodgrass Lake. It is up to 1,500 feet wide and has an overall length in the map- 
area of 17,000 feet. Two well-formed kettle lakes are at the east end of this esker. 
The esker is made up of sand and gravel.

A narrow esker, composed of sand, is parallel to a small stream, 12,000 feet 
northwest of Moss Lake.

A discontinuous ridge of sand and gravel, 7,000 feet south of Tilly Lake, was 
assumed to be part of a modified esker.

A narrow esker made up of gravel was also found at the west end of Stetham 
Lake (northeastern part of the map-area).

Two thousand feet north of Clay Lake is a ridge of sand which may be an esker.

LAKE DEPOSITS

Several exposures of varved clay were found on Tilly Creek, just north of the 
Obadinaw River junction. Massive clay also forms the stream bottom from this point 
down to the western boundary of the map-area. The large swamp, about 4 miles 
north of Powell Lake, and the swamps south of Clay Lake may represent part of a 
Pleistocene lake bottom.

OUTWASH

A band of sand and gravel outwash, up to 6,000 feet wide, extends southwest 
from Laughren Lake to the edge of the map-area.

About 4,000 feet north of Moss Lake is a flat topped delta, which fans out over 
a small syenite stock. The western edge of the delta is incised by stream channels 
and to the northeast the delta tapers to a narrow outwash channel. At the time of 
deposition, the water was flowing from northeast to the southwest.

MORAINE

A 6,000-foot section of the Brule Creek-Eagle-Finlayson Moraine (Zoltai 1965) 
is east of Tilly Lake. It is composed of sand and sandy gravel and has supplied sand 
for the beaches at the east end of Tilly Lake. The moraine trends southeast and has 
been modified by outwash, 8,000 feet southeast of Tilly Creek.

Recent

Recent deposits consist of organic material that is collecting in the abundant 
swamps of the area and of sand and gravel deposits along the present streams and 
shorelines.
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STRUCTURAL GEOLOGY 

Attitude of the Rocks

The strike of the rocks outside the migmatite zone ranges from N55 0 to 60 0 E, 
and the dip ranges from vertical to 70 0 northwest or southeast. This regional atti 
tude is locally disturbed near syenite stocks at Moss Lake, north of Moss Lake, and 
Rainbow Lake and east of McGinnis Lake, where the strike of the rock conforms to 
the shape of the intrusive bodies.

Stresses in the migmatite zone were relieved by plastic deformation, which ac 
counts for the unpredictable strikes and dips of the metasediments in the migmatite 
area. This plastic flow of the rock also caused small scale folding (see Photo 2), and 
boudinage structures to be developed in some of the more brittle granite sills (see 
Photo 11).

Only five graded beds were found in the wide belt of metasediments. Top deter 
minations are conflicting; 3 exposures indicate tops south and 2 indicate tops north. 
This suggests one of two things: isoclinal folding of the metasediments, or an in 
crease in grain size due to recrystallization by narrow quartz veins as discussed in the 
section on "Metasediments".

Folding

The symmetry of the metavolcanic belt, with bands of mafic metavolcanics on 
either side of a felsic inner zone, is suggestive of a large scale fold. Near the property 
of Kerry Gold Mines Limited, two outcrops of pillow lava indicate that tops face 
north. This meagre evidence suggests that the symmetry of the metavolcanics may 
be due to an anticlinal fold.

In the Burchell Lake area, Giblin (1964, p.19) also suggested that the meta 
volcanic belt was an anticline.

Lineation

Small scale S-shaped crenulations on the foliation planes of the metasediments 
are abundant in the migmatite zone (see Photo 3). The crenulations trend approxi 
mately N60 0E and have an average plunge to the northeast of 15 0 . Two outcrops, 
3,000 feet north of Highway 11, have crenulations that plunge to the southwest.

Lineations in the long narrow diorite sill, in the middle of the metasedimentary 
band, are caused by an alignment of amphibole crystals in the rock. The lineations 
trend parallel to the sill and of the 6 measurements taken, 4 plunge southwest, with 
a range from 32 0 to 80 0 and 2 plunge northeast at 74 0 .
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Photo 16—Silicified feather joints; 2 miles west of Huronian 
Lake, on Highway 11 looking south.

Joints

Crenulations in the migmatite zone are accompanied by joints, and the joint 
planes are perpendicular to crenulations (see Photo 3).

Widespread jointing in the metasediments strikes at right angles to the bedding 
and is vertical or steeply dipping. Quartz, or rarely, epidote fill some of the joint 
fractures. The two small diabase dikes in the area are also parallel to this joint 
pattern.

Silicified feather joints occur throughout the northern part of the wide band of 
metasediments and in the metasediments associated with the migmatite (Photo 16). 
These are believed to be tensional joints, which released stress at right angles to the 
bedding. The decrease in pressure near the feather joints and attendant dilation al 
lowed entry of hydrothermal solutions, which effected local silicification of the meta 
sediments.

The feather joints developed in brittle rock that deformed by fracturing. This 
brittle deformation took place after the rock had been under temperature and pres 
sure conditions that caused it to deform in a plastic manner.

Faults

Faults in the map-area have two general trends; northeast and northwest. 
The most prominent northeasterly-trending fault extends through Windblown 

Lake and McGinnis Lake. This is known as the Knife Lake Fault, which can be
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traced southwest to the International Boundary and northeast past Burchell Lake, 
for a total distance of 60 miles. The Knife Lake Fault marks the contact between 
granite to the southeast, and the metavolcanic belt to the northwest. At the western 
end of McGinnis Lake, the metavolcanic rocks have been deformed into tight folds 
by faulting.

There is another prominent northeasterly-trending fault, just north of the gold- 
bearing quartz vein on the property of Kerry Gold Mines Limited. This fault follows 
a deep ravine and forms the contact between the metasediments and metavolcanics, 
northeast of the mine. Mafic metavolcanics and gabbro, near the fault, are sheared 
to chlorite schist. Four determinations indicated that the slickensides on the gabbro, 
near the old Kerry Mine, have an average trend of S20 0W and an average plunge 
of 13 0 southwest.

Northwesterly-trending lineaments are abundant in the northern part of the map- 
area; some of these are known to be faults. In two areas, 5,000 feet east of the Dis 
trict boundary, and 1,000 feet east of Arbour Lake, a small amount of red syenite 
has been intruded along these northwesterly trending faults. A northwesterly trend 
ing fault, with right hand movement of 800 feet, has displaced the long sill of diorite 
in the centre of the map-area.

ECONOMIC GEOLOGY

From 1932 to 1942, gold and silver were taken from the mine on the property 
of Kerry Gold Mines Limited (l, 4). From 1932 to 1936, and in 1942, the total 
production from the mine amounted to 29,948 ounces of gold, and 172,376 ounces 
of silver, valued at |962,326 from 143,724 tons of ore mined (O.D.M. 1949, 
Table V).

In the past, the area has been prospected for copper, but as yet no occurrence 
of economic value has been found (see Table l).

COPPER

West of Hamlin Lake, small amounts of chalcopyrite are present in altered meta 
volcanics. The mineralization is close to the contact between granite and meta 
volcanics. Chalcopyrite is disseminated through the metavolcanics. It also is con 
centrated along fractures and is present as rare massive pods about 6 inches across 
(see "Ray Smith Occurrence" property 12).

Northeast of Hamlin Lake, and on strike with the Ray Smith occurrence, a minor 
amount of disseminated chalcopyrite is in the chloritic matrix of agglomerate (see 
"MacLeod-Cockshutt Occurrence", property 5).

Between Wye Lake and Redfox Lake, a small amount of disseminated chalco 
pyrite is in the western end of an elongated body of dacite porphyry (see "Cominco's 
Redfox Lake Occurrence", property 3).

Close to a contact between diorite and metasediments, an estimated l percent 
chalcopyrite was found to be disseminated through a sheared quartz diorite (see 
"Obadinaw River Copper Occurrence", property 9).
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GOLD

In the Moss Lake area, gold is found in quartz veins, or is associated with pyrite 
in shear zones.

In quartz veins, the gold is in the native state, or as gold and silver tellurides, as 
found at Kerry Gold Mines Limited (l, 4). The quartz veins at Kerry Gold Mines 
Limited are found in highly sheared mafic metavolcanics and are associated with 
dikes of dacite porphyry (see "Kerry Gold Mines Limited").

North of Snodgrass Lake, gold is associated with pyrite in a zone of sheared 
dacite porphyry (see "Frank Minoletti Snodgrass Occurrence", property 8).

RECOMMENDATIONS FOR FUTURE MINERAL EXPLORATION

Except for shallow pits, southwest of Kerry Gold Mines Limited property, there 
is no report of the Kerry Gold Mine vein having been explored in any detail outside 
the mine workings. These pits should be cleaned out and sampled, to see if the high 
values in gold and silver reported by Peter McKellar (in notes on the Highland 
Mines Location in Lawton 1935) do exist.

If the syenite and granite stock at Moss Lake is related to the feldspar porphyry 
and quartz veins, as suggested by Watson (1928), the gold and silver values in the 
vein may increase to the northeast towards the stock. The most likely place to look 
for the extension of the vein is along the small creek northeast of the mine.

Any iron formation that is closely associated with the quartz vein should be ex 
amined for gold-bearing sulphides.

Other shear zones or lineaments in mafic metavolcanics should be prospected 
for quartz veins.

The prospector should be on the lookout for gold and silver tellurides, which 
are found as bluish grey or dark brown minerals filling seams in the quartz veins.

Small amounts of disseminated chalcopyrite are present in the narrow band of 
mafic metavolcanics west and northeast of Hamlin Lake. More extensive prospecting 
of this zone may uncover mineralization of economic interest.

The small stocks of dacite porphyry, near Redfox and Windblown Lakes, should 
be prospected for disseminated chalcopyrite.

The southern contact of the diorite body, about 3Vi miles north of Clay Lake, 
should be prospected for chalcopyrite mineralization that may be associated with 
shear zones.

The eastern part of the Obadinaw River Granodiorite stock contains minor 
amounts of chalcopyrite in fracture fillings. Prospecting in this area may reveal more 
copper mineralization.
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DESCRIPTIONS OF PROPERTIES, MINERAL OCCURRENCES, 
AND EXPLORATION AREAS

Cominco Limited [1966] (2)*

In March 1965, Canadian Aero Mineral Surveys Division of Litton Industries, 
on behalf of Cominco Limited, flew 120 square miles of combined electromagnetic 
and magnetometer survey over the metavolcanic belt in the map-area and its exten 
sion northeast to Burchell Lake. The magnetometer phase of this survey is in the 
assessment files of the Ontario Department of Mines, Thunder Bay, Ontario.

Targets were then selected and staked for mineral rights. A ground electro 
magnetic survey that defined the conductor axes was carried out next. The geology 
in the immediate area of the conductors was examined and certain conductors were 
selected for drilling.

During 1966, 21 drill holes were put down to test the selected conductors, 14 
of which are in the map-area. Holes in the map-area drilled by Cominco Limited 
are designated F, G, J, K, L, M, N, Q, R, S, T, U, V, and W on Map 2204 (back 
pocket). The logs for these holes are on file in the Ontario Department of Mines 
office, Thunder Bay, Ontario.

Table 4 is a brief summary of the drill logs and the possible causes of the con 
ductors. The types of possible conductors have been broken down into 3 groups: 
(1) graphite containing up to 20 percent pyrite and pyrrhotite; (2) graphite con 
taining over 20 percent pyrrhotite and pyrite; and (3) interconnected veins or bands 
of massive pyrrhotite and pyrite. Some holes have more than one type of conductor, 
but in only 3 holes (R, S, and T) were the conductors entirely due to sulphide 
mineralization. The conductors in the remaining holes are caused by graphite, or a 
combination of graphite and sulphides.

As graphite is responsible for so many conductors, a discussion of this trouble 
some mineral is warranted.

Of the 29 graphitic zones in columns A and B, Table 4, felsic metavolcanics are 
the host rocfcs 17 times, mafic metavolcanics twice, and diorite porphyry once. In 9 
of these, different rock types are on either side of the graphitic zone. This indicates 
that the graphite is in a fault plane. All zones of graphite commonly contain slickens- 
ides, which also indicates movement in the graphite.

Graphitic zones in the metavolcanics may be up to 20 feet wide, but the indi 
vidual bands or veins of graphite are usually less than 6 inches wide.

Graphite may be found in the following ways: as disseminated flakes in the meta 
volcanics; concentrated along slip planes; in massive or foliated bands; or as the 
matrix of breccia in which the fragments are metavolcanics, calcite, or pyrite.

The contact between graphite and the metavolcanics may be sharp or gradational. 
In drill hole J at 136 feet, there is a gradual but rapid change from rhyolite to pure 
graphite over 10 inches. Approaching the graphite, rhyolite becomes grey and then 
black, due to an increase in fine-grained disseminated graphite. There is also an in 
crease in calcite, which is present as pods and narrow veins. The l inch band of pure 
graphite is accompanied by an estimated 30 percent pyrite, which is found as angular 
fragments up to l inch long.

*Number in brackets refers to property number on Maps 2203 and 2204, back pocket.
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Photo 17—Graphite veins (black) cutting felsic metavokanics (grey); the graphite is cut by a stockwork 
of calcite (white); the graphite in C contains two nodules of pyrite (py). 
Sample A: from drill hole K at a depth of 200 feet. 
Sample B: from drill hole K at a depth of 200 feet. 
Sample C: from drill hole F at a depth of 210 feet.

In drill hole K at 200 feet, graphite forms definite veins that cut grey rhyolite 
and contains inclusions of the host rock (see Photo 17 A and B). This graphite is 
in turn cut by a stockwork of calcite veins. In this drill hole the grey rhyolite host 
rock contains 25 percent rounded blebs of pyrite, up to 1A inch across, and the 
graphite contains 3 percent disseminated pyrite.

The veins and bands of graphite contain nodules of pyrite, up to Vi inch across, 
as in drill hole F at 210 feet (see Photo 17C).

In summary, the following statements can be made about graphite in the Moss 
Lake area.

A. The most favourable host rocks are felsic metavolcanics. 
B. Faulting has taken place along many of the zones of graphite. 
C. Graphite is often associated with pyrrhotite and pyrite. 
D. Graphitic zones are associated with veins, or disseminated grains, 

of calcite.
It is suggested that carbon for the graphite is derived from the associated calcite 

(CaCOs), or from carbon dioxide gas (CO2), which is abundant in volcanic gases.
Felsic volcanic rocks may be the preferred host rock for the graphite, because of 

their ability to deform by brittle fracturing under higher pressures than mafic volcan 
ic rocks. These fractures would then provide loci for the development of the graphite.
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Figure 2—Plan of Cominco's Redfox Lake occurrence; modified from plans by Cominco 
Limited, 1957.



Since graphite is a lubricant, and is soft, any stresses in rock near a zone of 
graphite would be released along the graphite. This assumes that the graphite was 
present before faulting. The heat and pressure during faulting may be responsible 
for the formation of some of the graphite, by the breakdown of calcite.

Cominco's Redfox Lake Occurrence (3)

In 1957, Cominco Limited explored chalcopyrite mineralization in medium- 
grained grey dacite porphyry at the west end of Redfox Lake. The mineralized zone 
is 1,000 feet northwest of the east end of Wye Lake (Figure 2). As of March 1968, 
the mineral rights for this ground were open.

Four trenches and three drill holes, totalling 459 feet, were put down on the 
mineralized zone.

Chalcopyrite and pyrite are disseminated through the dacite porphyry, or are 
concentrated along fractures in the dacite porphyry. Two isolated pods of massive 
sulphides, 8 inches across, are surrounded by granite in trench C (Figure 2). These 
massive sulphide pods contain an estimated 80 percent chalcopyrite and 20 percent 
pyrite. A random chip sample, taken along 30 feet of trench C, assayed 0.82 percent 
copper. The highest concentration of chalcopyrite is found in trench C and smaller 
amounts of disseminated chalcopyrite are found in the other trenches.

Drill hole number X3 (Figure 2), which is directly under the best mineralized 
trench, encountered a zone of silicified granite, 2.5 feet wide, which assayed 0.6 per 
cent copper (Cominco Ltd. 1957). This zone is 60 feet below the surface copper 
showing.

The host rock is dacite, ranging in texture from massive to porphyritic, with 
phenocrysts of plagioclase and quartz. This dacite porphyry is only found around 
Redfox Lake and in smaller isolated bodies northeast of Redfox Lake. The rock con 
tains an estimated 50 percent quartz, 40 percent plagioclase (An2o±s), and 10 per 
cent biotite. Where it is porphyritic, the quartz and plagioclase form distinct pheno 
crysts in a quartz groundmass. Plagioclase is more altered near the sulphide 
mineralization.

The east end of trench B exposed aphanitic, massive, grey rhyolite, which also 
contains a minor amount of disseminated chalcopyrite. The contact between the 
porphyry and rhyolite is knife edge and there is no decrease in the grain size of the 
porphyry at the contact. The rhyolite is believed to be an inclusion in the dacite 
porphyry.

An electromagnetic survey in the area revealed a conductor axis in the north 
eastern arm of Wye Lake, 1,800 feet southwest of the eastern end of the lake (Fig 
ure 2). Three drill holes were put down to test the conductor. The conductor is 
believed to be caused by an 8-foot zone of fractured and silicified greenstone, con 
taining pyrite and minor pyrrhotite. No electromagnetic anomaly was found over 
the zone of copper mineralization.

Following is a summary of the drill hole data. For the location of the drill holes 
see Figure 2 (and assessment files, Ontario Department of Mines, Thunder Bay, 
Ontario).

Drill Hole XI: bearing N24 0W, dip 42 0 , depth 67.0 feet. This hole en 
countered mafic metavolcanics, which contain disseminated pyrrhotite 
and pyrite from 46.8 to 49.8 feet.
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Drill Hole X2: bearing S25 0E, dip 54 0 , depth 203.5 feet. This hole en 
countered mafic metavolcanics that contained pyrite and pyrrhotite 
from 80 to 88 feet.
DrillHoleXS: bearing N88 0 E, dip 38 0 , depth 151.0 feet. This hole 
cut granite, which contained chalcopyrite in fractures (0.6 percent cop 
per over 2.5 feet) from 97.0 to 100.0 feet.
Drill Hole X4: bearing N89 0 E, dip 45 0 , depth 154.5 feet. This hole cut 
granite that contained chalcopyrite and pyrite in small veinlets, or is 
disseminated through the granite, from 149.2 to 151.0 feet (0.7 per 
cent copper over 1.8 feet).
Drill Hole X5: bearing N87 0E, dip 50 0 , depth 153.0 feet. This hole en 
countered granite, rhyolite, and mafic metavolcanics. From 124.0 to 
146.0 feet, brecciated rhyolite contains fractures filled with quartz, 
pyrite, and chalcopyrite (0.2 percent copper over 2 feet). 
Drill Hole X6: bearing N24 0 W, dip 49 0 , depth 200 feet. This hole cut 
unmineralized mafic metavolcanics.

Kerry Gold Mines Limited (1,4)

HISTORY AND DEVELOPMENT

The property of Kerry Gold Mines Limited consists of patented claims HI, H2, 
H3, 25B, 26B, 27B, 28B, 33B, Al, A2, A4 (part of), and A5, in Moss Township. 
An old road connects the Kerry Gold Mine to Burchell Lake, 9 miles to the north 
east, but in 1967 this road was not serviceable.

Gold was discovered on this property by a trapper, in 1871, and shortly after 
this The Jackfish Lake Mining Company was formed. The property lay dormant until 
1882, when a l ton sample was shipped to New York to be tested. This sample 
yielded 36.30 dollars in gold (gold at #20.67 per ounce) and 12.98 ounces of silver 
(Watson 1928, p.119).

The Huronian Mining Company of Ontario was organized in December of 1882 
and took over the property of The Jackfish Lake Mining Company. A road was cut to 
the mine and a stamp mill equipped with amalgamating plates was brought in to treat 
the ore. During this phase of the operation, 700 tons of ore were treated, with a re 
covery of about 11 dollars per ton in gold and silver (Watson 1928, p.121). The 
low recovery was found to be caused by the precious metals being in the form of 
tellurides. A chlorination plant was planned, but the company ran out of funds, and 
the property lay idle until 1925.

In 1925, the property was acquired by The Shield Development Company Limited 
and they formed Moss Mines Limited in 1927. Mining and milling machinery 
were brought to the site and the mine was developed to the 750-foot level. Produc 
tion began in 1932.

The Ardeen Gold Mines Limited acquired the property in December 1933 and 
developed the mine to 1,000 feet. The mine was deepened to 1,275 feet in 1936 and 
from January l, 1936 to November 30, 1936, the 200-ton cyanide mill treated 
39,545 tons of ore. The total return was 234,134 dollars or 5.94 dollars per ton 
(O.D.M. 1937, p.15, 24). During 1933, the mine costs per ton, including stoping,
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development, and milling, were 9.04 dollars per ton and daring 1934 these costs 
were 8.79 dollars per ton (Lawton 1935). Ardeen Gold Mines Limited was losing 
money and, in December of 1936, the company made an assignment of bankruptcy 
and operations ceased.

In 1937, the assets of the Ardeen Gold Mine were sold to the Manhattan Invest 
ment Corporation of Montreal and, in December of 1937, Kerry Gold Mines Limited 
was incorporated to operate the property. The mine has not been reopened, and 
the mine and mill machinery has been removed. In cleaning up the mill in 1942, 
13,017 dollars worth of gold and silver bullion was recovered (O.D.M. 1943, table 
facingp.10).

In 1957, Noranda Mines Limited optioned the Kerry Gold Mines Limited prop 
erty and a geological and electromagnetic survey were carried out. Five drill holes 
were put down to test some of the conductive zones. All the conductors tested by 
drilling were found to be caused by graphitic schists containing pyrite and pyrrhotite.

The following is a summary of the drill logs1 submitted by Noranda Mines 
Limited to the assessment files of the Ontario Department of Mines, Thunder Bay.

Drill Hole A: Bearing S30 0E, dip 50 0 , length 200 feet on Location 
A3. This hole encountered 37 feet of graphitic schists with pyrite and 
pyrrhotite in the seams and stringers.
Drill Hole B: Bearing S35 0E, dip 50 0 , length 206 feet on Location 
A2. This hole cut graphite from 97.5 to 110.7 feet, and graphitic 
schists with pyrite and pyrrhotite from 114.5 to 121.7 feet. Red feld 
spar porphyry was intersected from 167 to 199 feet. 
Drill Hole C: Bearing S35 0E, dip 500 , length 207 feet on Location 
A2. Graphite was intersected from 50 to 52 feet and from 171 to 207 
feet.
Drill Hole D: Bearing S45 0E, dip 50 0 , length 200 feet on Location 
46B. Graphite and pyrite were intersected from 90 to 98.5 feet. 
Drill Hole E: Bearing S45 0 , dip 50 0 , length 201 feet on Location 47B, 
This hole also encountered graphite and pyrite from 35 to 48.5 feet 
and from 61.4 to 77.5 feet. The following are assays of the sulphide 
zones.
Depth Gold, oz. per ton Silver, oz. per ton
33.0 to 34.0 feet trace trace
37.0 to 38.0 feet 0.05 0.05
72.0 to 73.0 feet 0.04 0.08
73.5 to 75.0 feet trace trace

GEOLOGY AND MINERALOGY

In 1928, R.J. Watson (1928) wrote a comprehensive report on the Huronian 
gold mine, which was producing at that time. Since the mine workings were not 
accessible when the author visited the property, much of the information on mine 
geology and mineralization is taken from his report. During the 1966 and 1967 field

'For location of the drill holes see Maps 2203 and 2204, back pocket.
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GOLD BEARING 
QUARTZ VEINS

BOUNDARIES OF 
SHEARING

Figure 5—No. 2 shaft section of the Kerry gold mine, looking northeast, showing the gold 
vein and cross cuts; modified from a section by Erie Canadian Mines Limited, 1937.
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season, the immediate area around the mine was traversed at intervals of 200 feet, 
and a map was prepared (see Figure 3).

The gold-bearing quartz vein is on the southeastern side of a steep ravine, 150 
feet deep. This ravine, which trends N55 0 E, is the topographic expression of a shear 
zone in amygdaloidal and pillowed lavas; No. l shaft is on the south side of this 
ravine.

Host rocks of the quartz vein are intermediate to mafic metavolcanics. These 
range from chlorite schist to foliated mafic metavokanics, with remnants of amygda 
loidal and pillowed lava. The rocks are more schistose close to the ravine. In addition 
to the mafic metavolcanics, bands of felsic pyroclastic rocks, iron formation, gabbro, 
and felsic sills are in the vicinity of the mine (see Figure 3).

The gold-bearing quartz vein ranges from a few inches to 8 feet wide, and is usu 
ally a composite vein with narrow stringers of quartz, separated by chlorite schist. 
This vein is not continuous, but forms lenses in the shear zone, from 2 feet to 200 
feet long. The lenses are arranged in an en echelon manner with the ends overlapping 
(Erie Canadian Mines Limited 1937).

The vein is closely associated with a sill of feldspar porphyry from 2 to 8 feet 
wide. This sill forms one wall of the vein in many parts of the mine. A 10-foot sill 
of sheared pink feldspar porphyry is exposed on the southeastern side of the ravine 
near the No. l shaft (see Figure 3). The sill contains 15 percent rounded pheno- 
crysts of plagioclase and disseminated pyrite and magnetite. It is in contact with 
chlorite schist to the southeast. A grey feldspar porphyry sill is exposed in a trench 
100 feet east of the No. 3 shaft. The 25-foot thick sill contains subhedral crystals 
of plagioclase, approximately 3 percent pyrite, and is cut by a stockwork of narrow 
quartz veins. These feldspar porphyry dikes and sills are believed to be related to the 
granite-syenite stock at Moss Lake.

Watson (1928 p.112, 126) reported altered biotite andesite dikes in the mine 
that are closely associated with the vein and in places appear to cut the quartz vein. 
No dikes of this type were seen on surface.

The quartz vein contains chalcopyrite, galena, sphalerite, pyrite, tellurides, and 
small amounts of native gold. The tellurides, petzite (AU, Ag)2 Te and hessite 
Ag2 Te, have been recognized and are associated with native gold. The tellurides are 
found as irregular, bluish grey masses enclosed in quartz, or as dark brown scales 
filling seams in the quartz (Watson 1928, p.124).

Two distinct varieties of quartz are in the mine. The older quartz is milky white, 
with a glassy appearance, and contains only pyrite. This quartz cuts the feldspar 
porphyry and contains fragments of feldspar porphyry up to l foot across. The sec 
ond variety of quartz cuts the older quartz and contains gold along with accessory 
sulphides. Stringers of calcite and dolomite cut both types of quartz and have carbon- 
atized the nearby rocks.

In general, the quartz vein is parallel to the schistosity, but at the 750-foot level 
of the mine, the quartz and associated feldspar porphyry split into two veins, with 
the more southerly vein dipping 60 0 southeast and the schistosity dipping 75 0 north 
west.

In the mine workings, the quartz vein has been traced for 2,500 feet along strike 
on the 375-foot level and was still encountered in the mine workings at a depth of 
1,250 feet (see Figures 4 and 5).

According to a report by Erie Canadian Mines Limited (1937), gold-bearing 
quartz is along 1,400 feet of the vein in the underground workings. Gold-bearing
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quartz forms about 50 percent of the vein in this 1,400-foot zone, with an average 
grade of 0.4 ounces of gold across 2.0 feet. While the mine was operating in the 
1930s, gold and silver were recovered in the proportions of l ounce of gold to 7 
ounces of silver (Erie Canadian Mines Limited 1937).

Southwest of the No. 2 shaft on claim H2, 10 pits have been put down on a 
quartz vein that appears to be a continuation of the quartz vein in the mine work 
ings. In Figure 3, the projected underground workings are almost coincident with 
the northeasterly trend indicated by the pits. The ground containing these pits was 
known as the Highland Mine in old reports, and the pits are believed to have been 
put down by Peter McKellar in the 1880s (Lawton 1935; Roland 1887, p.33, 127).

Notes, believed to have been written by Peter McKellar (Lawton 1935) and 
assays by A.R.C. Selwyn of the Geological Survey of Canada (Roland 1887), indi 
cate that high grade gold and silver were found in these pits. High grade gold or 
silver was not found by the author (see assays below). The quartz vein in the pits 
ranges from l foot to 5 feet in width, trends N55 0 E, and the most southwesterly 
exposure is 3,000 feet from the No. 2 shaft. The quartz exists as a single vein up to 
4 feet wide, or as a series of narrow parallel veins with silicified mafic metavolcanics 
between the veins. Pyrite was found in all exposures of quartz and specular hematite 
is disseminated in the quartz exposed in the pit 3,000 feet southwest of No. 2 shaft. 
In all pits, the host rock is foliated mafic metavolcanics and the trend of the quartz 
vein is parallel to the foliation. Chip samples, taken by the author across the vein in 
three of the pits and tested by the Laboratory and Research Branch of the Ontario 
Department of Mines, gave the following assays:

0.04 ounces of gold per ton across 5 feet. 
0.06 ounces of gold per ton across 3 feet. 
0.04 ounces of gold per ton across l foot.

Underground and surface indications show that the gold-bearing vein extends 
850 feet northeast of the No. 2 shaft (see Figure 4). If the vein to the southwest 
is a continuation of vein at the mine, the total known strike length of the vein 
system would be 3,850 feet.

There are 3 old shafts on the property (see Figures 3 and 4), but only the No. l 
and No. 2 shafts connect with the mine workings. The No. 3 shaft is only 62 feet 
deep and does not connect with the mine workings.

In 1883, the first ore came from the No. l shaft. It was put down to a depth 
of 158 feet and a level, which drifted only 154 feet, was established at 75 feet 
(O.D.M. 1937, p.96-100). The No. l shaft is 310 feet southwest of the No. 2 shaft 
and, after 1925, it was used for utilities only.

The No. 2 shaft was the main hoisting and development shaft of the mine. It was 
sunk to a depth of 1,277 feet and there are 8 levels 125 feet apart.

In 1936, a winze was sunk on the 1,000-foot level and levels were established at 
l,060 and l,125 feet.

Figures 4 and 5 show a longitudinal section and cross-section of the mine.
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MacLeod-Cockshutt Occurrence (5)

Activity on the occurrence of Ray Smith, property 13, north of Hamlin Lake, 
stimulated MacLeod-Cockshutt Gold Mines Limited* to option ground on strike 
and to the northeast. A total of 87 claims were optioned in the fall of 1956.

A well defined base line, parallel to the strike, with cross lines at 400-foot in 
tervals, was cut for 5 miles. The line was used while mapping this area (see Map 
2204, back pocket).

Four trenches, which are believed to have been dug by MacLeod-Cockshutt Gold 
Mines Limited, were found by the author during the 1967 field season (see Map 
2204, back pocket).

A magnetometer survey was carried out by MacLeod-Cockshutt Gold Mines 
Limited with a Sharpe DI-M magnetometer and because inconclusive results were 
obtained, this work was abandoned when only about one third completed (from 
assessment files, Ontario Department of Mines, Thunder Bay).

An electromagnetic survey of the whole property was carried out using a modi 
fied Sharpe SE 100 unit. A short conductor at the west end of the property was 
tested by 2 drill holes 424 and 446 feet deep. After 77 feet of overburden the main 
rock type encountered in drill hole P2 (Map 2204, back pocket) was an agglomerate, 
containing rhyolite fragments in a chloritic matrix. A few bands of chlorite schist 
and rhyolite are intercalated with the agglomerate. From 148.5 to 151.0 feet, a band 
of chlorite schist is well mineralized with pyrite, pyrrhotite, and a trace of chalco 
pyrite. Pyrite and pyrrhotite mineralization were also encountered in the agglomer 
ate at 293.0 feet (Black 1957).

Drill hole PI (Map 2204, back pocket) encountered similar rock types under 55 
feet of overburden. A section of agglomerate at 202 feet is slightly mineralized with 
pyrite, pyrrhotite, and a trace of chalcopyrite (Black 1957).

These drill holes indicate that pyrite and pyrrhotite caused the associated con 
ductor.

A strong conductor extends from 10,400 to 11,600 feet east of the western end 
of the base line and is 100 to 300 feet south of the base line. In 1967, banded mag 
netite iron formation was found to be coincident with the eastern end of this con 
ductor.

Six other conductors north of the base line are covered by drift. The longest of 
these conductors is 2,500 feet.

On the north side of a low hill, 700 feet southwest of drill hole P2, is an outcrop 
of foliated agglomerate consisting of stretched rhyolite fragments in a chloritic ma 
trix. The rock is partly coated with malachite and contains an estimated 0.5 percent 
chalcopyrite disseminated through the chloritic matrix (see Map 2204, back pocket).

Another outcrop of mineralized agglomerate was found on the base line, 10,800 
feet east of its western end. The outcrop is covered by limonite stain and a minor 
amount of malachite. The rock contains up to 10 percent pyrite and a trace of chalco 
pyrite.

*Amalgamated with Hard Rock Gold Mines Limited and Consolidated Mosher Mines 
Limited to form MacLeod Mosher Gold Mines Limited.
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Chalcopyrite mineralization on the MacLeod-Cockshutt occurrence is associated 
with the chloritic matrix of agglomerate. This agglomerate contains up to 80 percent 
fragments of rhyolite. Therefore, its bulk composition is felsic rather than mafic. The 
zone favourable for mineralization is just north of a band of mafic metavolcanics, 
which extends from Hamlin Lake northeast to the edge of the map-area.

Short narrow bands of iron formation are present in this same area. Therefore, 
all conductors should be checked with a magnetometer to see if the conductor is 
caused by banded magnetite iron formation. A weak magnetic field over a conductor 
may indicate the presence of pyrrhotite, which was found in drill holes PI and P2.

As of March 1968, Cominco Limited held the mineral rights for part of the west 
ern end of the MacLeod-Cockshutt occurrence.

Mining Corporation of Canada (1964) Limited [1964] (6)

WYE LAKE OCCURRENCE

In 1964, the Mining Corporation of Canada (1964) Limited put down 3 drill 
holes to test an electromagnetic anomaly on the south shore of Wye Lake.

As of March 1968, the mineral rights for this ground were open.
The electromagnetic anomaly is caused by zones of graphitic tuff that contain a 

minor amount of pyrite. The graphitic tuff is associated with rhyolite.
The following is a summary of the drill hole data (from assessment files, Ontario 

Department of Mines, Thunder Bay).
Drill Hole Yl: Bearing N20 0 W, dip 54 0 , 303 feet deep. Rock types 
are: basalt porphyry, rhyolite tuff, and gabbro. Slips of graphite and 
pyrite were encountered from 115.8 to 131.8 feet. 
Drill Hole Y2: Bearing N20 0 W, dip 57 0 , 305 feet deep. Rock types 
are: gabbro, rhyolite tuff, rhyolite, and basalt porphyry. Graphite and 
pyrite were encountered at 80.0 feet and at 180.0 feet. 
Drill Hole Y3: Bearing N20 0W, dip 50 0 , 396 feet deep. Rock types 
are: peridotite and rhyolite. Graphitic tuffs with pyrite were encoun 
tered from 269.2 to 275.0 feet.

Frank Minoletti, Obadinaw Gold Property (7)

This property is 3,000 feet south of the Obadinaw River and 7,000 feet west- 
southwest of the No. 2 shaft on the Kerry Gold Mines property (4 on Map 2204, 
back pocket). In 1967, the Minoletti property consisted of 16 unsurveyed claims 
(TB 135868-135883) 12 of which were within old locations 4H and 5H (These 
claims were allowed to lapse in October 1968).

The work on the property consists of 8 trenches, from 20 to 60 feet long, which 
are cut at right angles to the strike, and are spread along strike for 500 feet.

A quartz vein, that trends N60 0E, is exposed in 5 of the trenches, for a total 
strike length of 300 feet. The vein ranges from 7 inches to 15 feet wide and contains 
up to 10 percent pyrite, with minor amounts of galena and chalcopyrite. In two 
trenches the main vein is accompanied by several parallel narrow quartz veins.
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The host rock, which is sheared near the quartz vein, is rhyolite and mafic meta- 
volcanics. In one trench a sill of dacite porphyry is in contact with the vein. This 
dacite porphyry looks similar to the dacite porphyry on the property of Kerry Gold 
Mines Limited.

The following samples were taken by the author and assayed by the Laboratory 
and Research Branch of the Ontario Department of Mines:

(1) Chip sample across a 7-inch quartz vein, containing 3 percent py 
rite, 0.21 ounce of gold per ton, and 1.65 ounce of silver per ton.
(2) Chip sample across an 8-inch quartz vein, containing a minor 
amount of pyrite, galena, and chalcopyrite, 0.06 ounce of gold per ton, 
and 1.70 ounce of silver per ton.
(3) Chip sample across a 15-foot quartz vein, containing a minor 
amount of pyrite, 0.01 ounce of gold per ton, and trace silver.
(4) Chip sample across a 12-inch quartz vein, containing about 10 per 
cent pyrite, 0.09 ounce of gold per ton, and trace silver.

Frank Minoletti, Snodgrass Property (8)

This gold property is 400 feet north of the north shore of Snodgrass Lake.

HISTORY

In 1936, The Mining Corporation of Canada Limited dug seven rock trenches 
along 150 feet of the mineralized zone. In 1967, five of these trenches were in good 
condition.

In 1945, Lobanor Gold Mines Limited (Lobanor 1945) explored the area by 
drilling 12 holes with a total footage of 4,695 feet (Figure 6).

This drilling revealed three zones of mineralization, which are shown in Figure 
6, and are discussed in a report by G.L. Holbrooke (1964).

The middle zone is exposed on surface in five trenches, but the south and north 
zones were only encountered in the drill holes (Figure 6).

In 1964, Rexdale Mines Limited purchased the claims from Ayrhart Grubstake 
(Holbrooke 1964).

As of March 1968, the mineral rights were held by Frank Minoletti of Thunder 
Bay, Ontario.

GEOLOGY AND MINERALIZATION

In the middle zone, pyrite, chalcopyrite, and gold are found in sheared to massive 
dacitic tuff.

The dacite tuff is exposed in the five trenches mapped, and is in contact with 
fine- to medium-grained diorite (Figure 7).

In trenches l and 2, the band of dacite tuff is 25 feet wide, and is bounded on 
both sides by diorite. The northwestern contact, between the diorite and dacite tuff, 
is sheared in trenches 2, 4, and 5, and is not exposed in trench 3. In trench l, the
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Moss Lake Area

diorite has an aphanitic phase next to the dacite tuff, and both rock types are mas 
sive. From this exposure, it is apparent that the diorite is intrusive into the dacite 
tuff.

The diorite exposed in the trenches is not a large body. It is approximately 200 
feet wide and 600 feet long.

The sheared dacite tuff is grey, medium-grained, contains about 20 percent quartz, 
and has sericite along the planes of foliation. The massive dacite tuff is pink and 
medium-grained.

Pyrite, chalcopyrite, and associated gold are present in 3 ways in the trenches:

(a) The massive dacite tuff contains approximately l percent dissemi 
nated pyrite and a few grains of chalcopyrite. A chip sample, taken by 
the author across 7 feet of this massive dacite tuff in trench l, was 
found, by the Laboratory and Research Branch of the Ontario Depart 
ment of Mines, to assay 0.10 ounces of gold per ton and a trace of 
silver.
(b) In the sheared dacite tuff, pyrite and minor chalcopyrite are dis 
seminated through the rock, or are concentrated along some of the 
shear zones, in places making up 3 percent of the rock. A chip sample, 
taken by the author across 10 feet of this sheared dacite tuff in trench 
4, was found, by the Laboratory and Research Branch, to assay 0.11 
ounces of gold and 0.23 ounces of silver per ton.
(c) In trench 4, near the contact between the diorite and sheared da 
cite tuff narrow quartz veins cut the sheared rock and contain up to 6 
percent combined pyrite and chalcopyrite. A selected sample of quartz, 
containing an estimated 6 percent sulphides, was found by the Labora 
tory and Research Branch to assay 0.54 ounces of gold per ton.

Figure 7 shows the assay results of samples taken by Lobanor Gold Mines Limited 
from trenches on the middle zone. High percentages of gold are found in the sheared 
dacite tuff close to the northern contact with the diorite. The mineralized zone has 
an average width of 25 feet in the five trenches. Six of the drill holes by Lobanor 
Gold Mines Limited intersected the middle zone, over a strike length of 600 feet 
(see Figure 6).

The south zone is reported to be a shear zone containing pyrite (Lobanor Gold 
Mines Limited 1945). This zone has an average width of 10 feet, and was inter 
sected in seven drill holes for a strike length of 1,300 feet. Gold values range from 
0.06 ounces per ton over 13.9 feet, to 0.16 ounces per ton over 17.5 feet (see Fig 
ure 6).

Type of mineralization or rock types associated with the gold in the north zone 
is not known.

Obadinaw River Copper Occurrence (9)

In the summer of 1966, a small amount of chalcopyrite was found by the writer 
11,000 feet west-northwest of the junction of Tilly Creek and the Obadinaw River.

Chalcopyrite, pyrite, and malachite are in a sheared, medium-grained quartz dio 
rite, 200 feet north of the contact between the metasediments and diorite.
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The sheared mineralized zone, trends N50 0E, is 50 feet wide, and was traced 
for 150 feet along strike.

The most highly mineralized part contains an estimated 3 percent pyrite and l 
percent chalcopyrite, which are disseminated through the rock. The copper content 
was estimated to be less than 0.2 percent in most of the zone.

Redfox Lake Copper Occurrence (10)

On the south shore of Redfox Lake, the writer found a small amount of chalco 
pyrite associated with inclusions of dark grey rhyolite in dacite porphyry.

Disseminated pyrite and chalcopyrite are in rhyolite inclusions that are up to 20 
feet long and 5 feet across. Chalcopyrite and pyrite were also found in some of the 
fractures of the surrounding dacite porphyry.

The exposed mineralized area is approximately 75 feet in diameter and it was 
estimated that this outcrop contained less than l percent chalcopyrite.

The Shield Development Company Limited (11)

The Shield Development Company Limited owns claims 6H, 7H, 8H, 9H, 29B, 
30B, 3IB, and 32B in a block just south of the Obadinaw River and claim 34B just 
north of the Wawiag River.

In November of 1966 and February and March of 1967, The Shield Develop 
ment Company Limited carried out ground exploration work on the large block of 
claims just south of the Obadinaw River. The purpose of the program was to evalu 
ate electromagnetic conductors that were indicated by an airborne survey.

Ground electromagnetic and magnetometer surveys were carried out, and the 
anomalous areas were geologically mapped on a scale of l inch to 200 feet. The 
electromagnetic anomalies were found to be caused by narrow conductive zones of 
magnetite, and in one case conductive clay beds. The conductive iron formation is 
the southwestern end of the iron formation in claim 8H on Map 2204, (back 
pocket).

Ray Smith Occurrence (12)

In 1956, while examining "favourable geological ground", Ray Smith and his 
partner Red Sanderson discovered copper mineralization (Ray Smith 1967, personal 
communication). The original trenches are 450 feet northwest of the northwestern 
corner of Hamlin Lake, which is locally known as Discovery Lake, and was so named 
by Ray Smith.

As of March 1968, the northeastern part of this occurrence was staked by Com- 
inco Limited and the rest was open.

In 1956, Noranda Mines Limited and Prospector Airways Company Limited 
jointly optioned 31 claims from Ray Smith. They opened up 7 trenches, and surveyed 
31 mining claims by electromagnetic methods, using a 500-watt, 1,000-cycle vertical
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coil transmitter. Several short conductors were found, and some of these were tested 
by a total of seven drill holes. The strongest anomaly is 1,000 feet north of Hamlin 
Lake, close to Deatys Creek. Two drill holes (Al and A2) tested this conductor and 
found it to be caused by pyrite and pyrrhotite that is massive over a length of 3 feet 
in drill hole Al.

Drill hole A6 was drilled under the original prospect trench which contained 0.23 
percent copper across 20 feet (Noranda Mines Limited 1957). In a 50-foot section 
of core (from 50 to 100 feet), 5 narrow zones of chalcopyrite mineralization were 
intersected. These zones are from 0.4 foot to 1.2 feet wide and were estimated to 
contain from 0.5 to 3 percent copper (Noranda Mines Limited 1957).

Drill holes A3, A4, and A5 were put down to test an electromagnetic conductor 
that is parallel to the regional strike and extends west of Deatys Creek. It was found 
to be caused by narrow zones of pyrite, pyrrhotite, and veins of magnetite.

Drill hole A7 tested the altered metavolcanics and cut several narrow zones, from 
2 inches to 2 feet wide, that contained less than l percent copper.

The mineralization is in a zone of rhyolite and andesite; these rocks have been 
altered by a granite intrusion that is exposed to the south (see Map 2204, back 
pocket). This zone of altered volcanic rocks, which trends N60 0E, is approximately 
1,000 feet wide and its southern boundary is 200 feet south of the northwestern 
shore of Hamlin Lake.

North of the altered zone are rhyolite breccia and porphyritic rhyolite with 
rounded phenocrysts of quartz. The rhyolite contains a few narrow bands of chlorite 
schist; in the schist up to 5 percent pyrite is found.

The granite, south of the altered zone, that is responsible for the alteration is a 
fine to medium-grained, grey massive granite containing 10 to 15 percent biotite 
and chlorite.

The altered volcanic rock, containing the mineralization, is dark to light green 
with small (Vs inch) red patches of altered feldspar. In some places, the rock con 
tains rounded blue quartz grains K e inch across. The rocks are foliated, contain nar 
row shear zones, and are cut by dikes and stringers of granite. Some zones of 
rhyolite and rhyolite breccia are intercalated with the altered volcanic rocks and were 
encountered in the drill holes. In thin section, the altered volcanic rock was found 
to contain an estimated 70 percent quartz, 10 percent epidote, and up to 5 percent 
magnetite. The green colour is caused by small grains of chlorite and epidote. The 
rocks are more siliceous than would be expected by a hand specimen examination.

Pyrite, pyrrhotite, and chalcopyrite are disseminated in the altered volcanic rocks, 
or are concentrated along planes of foliation and shearing. Rare pods of chalcopyrite, 
up to 4 inches across, were found in the trenches. Assays of 0.32 percent copper 
over 20 feet were obtained from two of the trenches (Noranda Mines Limited). 
Chalcopyrite was encountered in every drill hole and trench, but the discontinuous 
nature of the mineralization did not warrant further investigation. Magnetite is abun 
dant in the altered zone. It is disseminated in the rock or forms veins up to l inch 
wide that cut the metavolcanics.

The long narrow granite body from Powell Lake to Hamlin Lake appears to be 
responsible for the mineralization of the volcanic rocks. The granite either supplied 
the copper to the altered zone, or supplied the energy necessary to concentrate the 
sulphide minerals in the metavolcanics. The contact between this granite and the 
metavolcanics is a favourable zone for prospecting.
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Moss Lake 

Syenite

Map 2203 
Tilly Lake Sheet

LEGEND

CENOZOIC5

RECENT 

Swamp and stream deposits.

PLEISTOCENE 

Sand, clay, till.

UNCONFORMITY

PRECAMBRIAN6
INTRUSIVE ROCKS

LATE MAFIC INTRUSIVE ROCKS

8a Lamprophyre (dikes).f 
8b Diabase (dikes).

INTRUSIVE CONTACT

LATE FELSIC AND INTERMEDIATE 
INTRUSIVE ROCKS
7 Quartz-feldspar porphyry (sills), 

granite and syenite (dikes, sills), da 
cite porphyry (sill).

RELATIONS UNKNOWN

SYENITE AND RELATED ROCKS
6a Hornblende syenite, biotite syenite,

minor quartz syenite. 
6b Syenite porphyry.f 
6c Albite syenodiorite, hornblendite,
RELATIONS UNKNOWN

GRANITE AND RELATED ROCKS

5a Biotite granite, hornblende granite..
5b Pegmatite,
Bc Migmatite.
5d Granodiorite, quartz monzonite.f

INTRUSIVE CONTACT

MAFIC, ULTRAMAFIC, AND INTER 
MEDIATE INTRUSIVE ROCKS

4a Peridotite.
4b Diorite, quartz diorite, gabbro, am 

phibolite. 
4c Basalt porphyry.i 
4d Andesite porphyry, dacite porphyry.

INTRUSIVE CONTACT

METAVOLCANICS AND 
METASEDIMENTSC

MAFIC TO INTERMEDIATE META- 
VOLCANICS
3a Massive lava. 
3b Tuff, agglomerate. 
3c Pi/low lava,
3d Vesicular and amygdaloidal lava. 
3e Foliated lava, chlorite schist. 
3f Piagioclase-hornblende schist, 
3g Diabase (flows).
3h Intermediate metavolcanicswith 

minor amounts off.

IF Iron Formation.

INTERCALATED IN PART

FELSIC TO INTERMEDIATE META- 
VOLCANiCS

2a Massive rhyolite.
2b Porphyritic rhyolite.
2c Banded rhyolite.
2d Tuff, agglomerate, breccia.
2e Sericite schist.
2f Intermediate metavo/ca-nics with 

	 minor amounts of 3
INTERCALATED IN PART

METASEDIMENTS

1 Greywacke, biotite-quartz-feldspar 
paraschist.

Quartz.
Sulphide mineralization

3 Unconsolidated deposits. Cenozoic deposits are rep 
resented Oy the lighter coloured parts of the map.

^Bedrock geology. Outcrops and inferred extensions 
of each rock map unit are shown respectively in deep 
and light tones of the same colour. Where in places a 
formation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block.

cRelative ages unknown.

1~These rocks are mapped on companion sheet Map 
2204, Powell Lake Sheet.
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1 Kerry Gold Mines Ltd.

Scale, l inch to 50 miles 
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SYMBOLS

Glacial striae.

Esker.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, verti 
cal).

Bedding, top (arrow) from grain grada 
tion; (inclined, vertical, overturned).

Lava flow; top in direction of arrow.

Schistosity; (horizontal, inclined, verti 
cal).

Gneissosity, (horizontal, inclined, verti 
cal).

Foliation; (horizontal, inclined, vertical). 

Lineation with plunge. 

Geological boundary, observed.

Geological boundary, position interpre 
ted.

Fault; (observed, assumed). Arrows in 
dicate horizontal movement.

Lineament.

Jointing; (horizontal, inclined, vertical).

Drag folds with plunge.

Drill hole; (vertical, inclined).

Vein. Width in inches.

Muskeg or swamp.

Motor road. Provincial highway number 
encircled where applicable.

Other road.

Trail, portage, winter road.

Building,

District boundary.

Township boundary, approximate posi 
tion only,

Property boundary, approximate position 
only.

Surveyed line, approximate position only.

Location of mining property, surveyed. 
See List of Properties.

SOURCES OF INFORMATION

Geology by F. R. Harris and assistants, 1967. 
Geology is not tied to surveyed lines.

G.S.C.-O.D.M. Aeromagnetic maps 1111G, 11126.

Preliminary maps P.393 Moss Lake Area (South Part), 
issued 1967, P.451 Moss Lake Area (North Part) issued 
1968. Scale 1 inch to X mile.

Cartography by D. V. Impey and D. G. James, Ontario 
Department of Mines, 1969.

Base maps derived from maps of the Forest Resources 
Inventory, Ontario Department of Lands and Forests 
with additional information by F. ft. Harris.

Magnetic declination in the area approximately 30 E,, 
1967.
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Obadinaw 

River

Sd\
'^^Granodiorite

48' 25'

Scale l inch to 50 miles 

N.T.S. reference 52B/7, 52B/IO

LEGEND

CENOZOIC*
RECENT 

Swamp and stream deposits.

PLEISTOCENE 
Sand, clay, tilt.

UNCONFORMITY

PRECAMBRIAN6
INTRUSIVE ROCKS

LATE MAFIC INTRUSIVE ROCKS

8a Lamprophyre (dikes). 
8b Diabase (dikes).

INTRUSIVE CONTACT

LATE FELSIC AND INTERMEDIATE 
INTRUSIVE ROCKS

7 Quartz-feldspar porphyry (sills), 
granite and syenite (dikes, sills), da 
cite porphyry (sill).

RELATIONS UNKNOWN

SYENITE AND RELATED ROCKS
6a Hornblende syenite, biotite syenite,

minor quartz syenite. 
6b Syenite porphyry. 
Bc Albite syenodiorite, hornblendite.
RELATIONS UNKNOWN

GRANITE AND RELATED ROCKS

5a Biotite granite, hornblende granite.
5b Peg mafite.f
5c Migmatite.f
5d Granodiorite, quartz monzonite.

INTRUSIVE CONTACT

MAFIC, ULTRAMAFIC, AND INTER 
MEDIATE INTRUSIVE ROCKS

4a Peridotite.
4b Diorite, quartz diorite, gabbro, am 

phibolite. 
4c Basalt porphyry. 
4d Andesite porphyry, dacite porphyry.

INTRUSIVE CONTACT

METAVOLCANiCS AND 
METASEDIMENT^

MAFIC TO INTERMEDIATE META 
VOLCANICS
3a Massive lava.
3b Tuff, agglomerate.
3c Pillow lava.f
3d Vesicular and amygdaloidal lava.
3e Foliated lava, chlorite schist.
3f Plagioclase-hornblende schist.
3g Diabase (flows).
3h Intermediate metavolcanicswith 

	 minor amounts of 2.

IF Iron Formation.

INTERCALATED IN PART

FELSIC TO INTERMEDIATE META 
VOLCANiCS
2a Massive rhyolite.
2b Porphyritic rhyolite.
2c Banded rhyolite.
2d Tuff, agglomerate, breccia,
2e Sericite schist.
2f Intermediate metavolcanics with 

	 minor amounts of 3.
INTERCALATED [N PART

METASEDIMENTS

1 Greywacke, biotite-quartz-feldspar 
paraschist.

Ag Silver
Au Gold
to* Copper
q Quartz.

S Sulphide mineralization

^Unconsolidated deposits. Cenozoic deposits are rep 
resented by the lighter coloured parts of the map.

^Bedrock geology. Outcrops and inferred extensions 
of each rock map unit are shown respectively in deep 
and light tones of the same colour. Where in places a 
formation is too narrow to show colour and must be 
represented in black, a short black bar appears in the 
appropriate block.

cRelative ages unknown.

t These rocks are mapped on companion sheet Map 
2203, Tilly Lake Sheet.

' SOURCES OF INFORMATION

Geology by F. R. Harris and assistants, 1967. 
Geology is not tied to surveyed lines.
G.S.C.-O.D.M. Aeromagnetic maps 1111G, 1112G.
Preliminary maps P.393 Moss Lake Area (South Part), 
issued 1967, P.451 Moss Lake Area (North Part) issued 
1968. Scale 1 inch to ^ mile.
Cartography by D. V. Impey and D. G. James, Ontario 
Department of Mines, 1969.
Base maps derived from maps of the Forest Resources 
Inventory, Ontario Department of Lands and Forests 
with additional information by F. R. Harris.
Magnetic declination in the area approximately 30 E., 
1967.

SYMBOLS

XXX*

11

Glacial striae.

Small bedrock outcrop.

Area of bedrock outcrop.

Bedding, top unknown; (inclined, verti 
cal).

Bedding, top (arrow) from grain grada 
tion; (inclined, vertical, overturned).

Lava flow; top in direction of arrow.

Schistosity; (horizontal, inclined, verti 
cal).

Gneissosity, (horizontal, inclined, verti 
cal).

Foliation; (horizontal, inclined, vertical). 

Lineation with plunge. 

Geological boundary, observed.

Geological boundary, position interpre 
ted.

Fault; (observed, assumed). Arrows in 
dicate horizontal movement.

Lineament.

Jointing; (horizontal, inclined, vertical).

Drag folds with plunge.

Drill hole; (vertical, inclined).

Vein. Width in Inches.

Shaft; depth in feet.

Magnetic attraction.

Muskeg or swamp.

Other road. '

Trail, portage, winter road.

Building.

District boundary.

Township boundary, approximate posi 
tion only.

Property boundary, approximate position 
only.

Surveyed line, approximate position only.

Location of mining property, surveyed. 
See List of Properties.

Location of mining property, unsurveyed, 
approximate position only. See List of 
Properties.

LIST OF PROPERTIES 
AND OCCURRENCES

As of December 31, 1967

2 Cominco Ltd. [19661*
3 Cominco's Redfox Lake occurrence.
4 Kerry Gold Mines Ltd.
5 MacLeod-Cockshutt occurrence.
6 Mining Corporation of Canada (1964) Ltd. [1964]*
7 Minoletti, Frank, Obadinaw gold property.
8 Minoletti, Frank, Snodgrass property,
9 Obadinaw River copper occurrence.
10 Redfox Lake copper occurrence.
11 Shield Development Co. Ltd., The.
12 Smith, Ray, occurrence.
*Date in square brackets gives year of last major work.
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