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INTRODUCTION

Extensive development work has been done in the past two years in Balmer 
township, 21/2 miles east of the town of Red Lake. The rocks are covered for the 
most part with deep overburden, requiring exploration by cross-sectional diamond- 
drilling. To date, approximately 12 miles of drilling has been completed by 35 
companies operating within the township. Two companies, Campbell Red Lake Mines, 
Limited, and Dickenson Red Lake Mines, Limited, have nearly completed shaft-sinking 
and are starting underground development. Twenty of the properties have completed 
geophysical surveys, and vertical aerial photographs of the entire area have been taken. 
During the summer of 1946 the writer examined the drill cores in detail, correlated 
the geology as mapped by the individual companies, and compiled the data on a map 
with a scale of 1,000 feet to the inch. The accompanying map on a scale of half a mile 
to the inch is the writer's interpretation of the information. Owing to the small area 
of actual outcrop all geological boundaries are necessarily assumed. A combination 
of outcrop maps, diamond-drill results, aerial photographs, and magnetic surveys 
aided in the interpretation.

ACCESS

Present access to the area is by water route along the Chukuni river or to 
the foot of McNeely bay, where drill tote roads connect with individual properties. 
The new Quibell-Red Lake road will pass through the east side of the township on 
completion of a bridge over the Chukuni river narrows. Hydro-electric power was 
made available last year.

GENERAL GEOLOGY

A heavy mantle of unconsolidated clay, boulder clay, sand, gravel and 
boulders covers the area. Less than 3 per cent is exposed rock, and outcrops are 
widely scattered. All rocks examined are of Precambrian age. Sedimentary rocks 
appear to be interbanded with lava flows, both being subject to complicated folding 
as suggested in a previous report on the area from the Department l.

Table of Formations 
CENOZOIC

Recent and Pleistocene:
Swamp and muskeg, varved clay, boulder clay, sand and gravel, 

boulders.

Great unconformity 
PRECAMBRIAN

Intrusives:
Basic dikes.
Quartz porphyry, feldspar porphyry, quartz diorite.
Hornblende amphibolite.
Granite.
Howey diorite, feldspar diorite porphyry, feldspar porphyry.

i
Robert Thomson, Resident Geologist, "Notes on some Recent Work in the Eastern 
Part of Red Lake Area, Ontario," February, 1946.



Sediments:
Conglomerate, greywacke, slate, quartzite, arkose, tuffs. 
Iron formation.

Volcanics:
Acidic: Rhyolites, rhyolite tuff.
Intermediate and basic: Dacite, andesite, basalt, andesite tuffs,

and breccia. 
Local altered phases including carbonatized, serpentinized,

granitized, garnetized, and porphyritized equivalents.

VOLCANICS

The volcanics occupy most of the area between the granite in the north 
east corner of the township and the Howey diorite. The flows range in composition 
from basalt to very acidic rhyolite, the two extremes being rare occurrences. 
Most of the volcanics are andesites that have been altered to typical, fine-grained 
chloritic schists. Pillow structures are developed in many localities, though 
regional structures usually obscure their attitude. They are best seen in the lavas 
lying south and north of the main band of sediments crossing the southern half of 
the township. Normal lavas show scattered, irregular veinlets of quartz-carbonate 
with a maximum width of a quarter of an inch, which are distinctive in drill cores. 
This feature is not seen in the dark-coloured greywacke and slate with which they 
are likely to be confused when logging core. Indistinct bands of tuff that are difficult 
to trace for any distance along strike are included with the lavas on the accompany 
ing map. They show an indefinite brown banding owing to the development of biotite. 
In many cases the presence of garnets indicates a tuff band. Garnetiferous green 
stones are abundant north of the sedimentary band crossing the properties of H. G. 
Young Mines, Limited, Lennie Red Lake Gold Mines, Limited, and Duluth Red Lake 
Gold Mines, Limited. A second band occurs on the northern claims of Chukuni Gold 
Mines, Limited. A volcanic breccia with light-coloured fragments was encountered 
in drilling along the Chukuni river on the property of Kilbarry Red Lake Gold Mines, 
Limited.

A single dacite band about one claim in width crosses the southern part 
of the property of Laddie Gold Mines, Limited. It is a medium-grey, siliceous rock 
containing numerous amygdules filled with carbonate.

Occasional narrow bands of iron formation are interbanded with the lavas. 
They are usually from 5 to 10 feet in width and contain a high percentage of fine 
magnetite. With the aid of a magnetometer or dip needle they can be traced for 
considerable distance under overburden and serve as valuable aids in determining 
structure. Individual bands may pinch out along strike and dip and then pick up 
again. Their magnetite content may also vary considerably. The magnetite in these 
bands is occasionally replaced by magnetic pyrrhotite.

Narrow, black, carbonaceous slate bands, from 5 to 10 feet wide, bear 
similar relationships to the lavas. They often contain rounded nodules and streaks 
of fresh pyrite. They are not magnetic as are the iron formations.

Acid lavas are of two types: a very siliceous, white variety, similar to 
a fine-grained quartzite, and a light-green, less siliceous type. The white variety 

consists of 60 per cent quartz and 40 per cent sericite with a total absence of dark 
minerals. The more basic variety contains 20 per cent quartz and more than 40 
per cent chlorite, which imparts a greenish colour to the rock. The acid rhyolite 
is well exposed on a hill south of Detta lake .where it reaches a maximum strati- 
graphical thickness of 1,000 feet. It forms a discontinuous inner rim to the sedi 
mentary fold from McNeely bay to Balmer lake and extends westward into Dome 
township. As it resembles the siliceous sedimentary series here structurally and 
lithologically, in contrast to the dark-green andesites, it has been included with the 
sediments in mapping. Fine banding occuring locally indicates that it may be in part 
rhyolite tuff. There is a second smaller exposure on the Campbell property near 
the south boundary of claim No. 19,670 on the road to Balmer lake. The light colour 
makes it a helpful horizon marker in detailed mapping. The light-green variety of 
rhyolite forms an indistinct horizon at the centre of the Duluth property, where it 
lies between two sedimentary bands. Here it grades into andesites to the east and 
west.

SEDIMENTS. 

The sediments in Balmer township appear to be interbanded with the



volcanics and outline at least two major fold axes in the township. Drilling and sur 
face mapping have traced a continuous horizon of sediments from the east end of 
McNeely bay in a wide fold to the east side of Balmer lake. Here the horizon is 
separated into two wide parallel bands, striking southeast, by a narrow tongue of 
diorite. Balmer lake obscures relations at the nose of this fold. Geophysical work 
at the nose, the presence of highly altered though recognizable sediments on 
Campbell island, and drill results through the ice just east of the island indicate 
that there is a continuous S-shaped band of sediments from McNeely bay to the west 
boundary of the two northwestern claims of the property of Dorion Red Lake Mines, 
Limited. There is little information on the easterly extension of the siliceous 
sediments owing to heavy overburden. The sediments on the nose of the McNeely 
bay-Balmer lake fold have been squeezed out in a southeasterly direction to the 
southeast corner of the township. The regional folding has dynamically metamor 
phosed the sediments as a whole to a compact siliceous series. The character of 
the individual bands changes along strike, and it is impossible with the information 
at hand to trace parallel bands around the major fold axes. An almost continuous 
northeast 'diamond-drill cross-section through the south limb of the Balmer lake 
fold shows a succession from rhyolites to siliceous sediments and iron formation 
and then to grey slates. This order is repeated in reverse in the same direction 
on the north limb. This parallelism is indicated only in a broad way owing to the 
diverse character of the individual sedimentary bands.

Conglomerate

The best exposed outcrops of conglomerate occur off the end of McNeely 
bay, striking E. 10O S. to the east boundary of the property of Ronal Red Lake Gold 
Mines, Limited. The main type here is a siliceous variety with abundant pebbles 
averaging 6 inches in diameter. The pebbles consist of chert, quartz-albite 
porphyry, and greywacke. The matrix is siliceous greywacke. Pebbles are elong 
ated in the direction of strike. Both the groundmass and the pebbles show rounded 
glassy quartz eyes and feldspar phenocrysts with a maximum diameter of an eighth 
of an inch. In places where the porphyritization is extreme, the groundmass is 
almost indistinguishable from the pebbles. Under the microscope the groundmass 
is a fine-grained quartz-sericite aggregate. Very fine grained magnetite is scatt 
ered throughout the matrix imparting a grey colour to the rock. The outcrops 
present a hackly surface owing to the spalling off of curved fragments from the 
pebbles,, Conglomerate encountered in drill-holes on the property of Robin Red 
Lake Mines, Limited, shows more angular pebbles of the same material with the 
addition of numerous iron formation pebbles. A similar conglomerate exposed to 
the east of Balmer creek on the Dickenson property has a ferruginous siliceous 
matrix containing slate, quartzite, and greywacke pebbles. A small exposure on 
the property of Lauder Red Lake Mines, Limited, shows small half-inch quartzite 
pebbles in a ferruginous greywacke matrix. A fine-grained, siliceous, bluish-grey 
sediment with small rounded quartzite pebble^ and scattered pyrite was encountered 
in drilling on Campbell island and under the bay opposite the island on the east side 
of Balmer lake. It is thought to be a silicified greywacke conglomerate.

Slate.s

The slates are fine-grained and compact. They range in colour from 
medium-grey to black. Drilling on the property of Abacus Gold Mines, Limited, 
shows that the sedimentary belt crossing the township is composed entirely of 
slates and greywacke at this point. Sediments drilled on the property of Alexander 
Red Lake Mines, Limited, were mainly a slaty variety. The original constituents 
have altered to sericite and minor amounts of quartz. Black bands contain carbon 
aceous material and scattered magnetite.

Greywacke

The greywacke ranges from a medium to coarse-grained, grey and green 
variety, which was cut in drill-holes on the Alexander property, to a fine-grained, 
well-banded variety on the Laddie and Abacus properties. The bands range from a 
tenth of an inch to half an inch in width and alternate from light-grey to black. Most 
of the greywacke is medium-grained, poorly sorted, and dark-green in colour.

Arkose

Narrow bands of buff-coloured arkose as much as 50 feet in width are 
interbedded with the sedimentary bands crossing the Robin property near Balmer 
creek. The arkose has been altered to a sericite schist.



Quartzite

Impure, light-grey to dark-grey quartzite beds are widely distributed 
through the entire sedimentary series. The iron formations consist of quartzite or 
chert. Brecciated chert has been recemented with massive pyrrhotite mineralization 
on the Robin and Alexander properties and on the claims of Lassie Red Lake Gold 
Mines, Limited, Brewis Red Lake Mines, Limited, and Duluth Red Lake Gold Mines 
Limited.

Tuffs and Agglomerates

The original porous nature of tuffs and their consequent susceptibility to 
alteration make them extremely variable rocks. They have taken on the character 
of the several metamorphizing solutions affecting the area and are very difficult to 
trace as continuous horizons. In general they show an indistinct but recognizable 
banding and a fragmental nature. A rhyolite tuff, which is locally called chicken 
feed", forms an indefinite horizon stratigraphically west of the rhyolite band inside 
the McNeely bay-Balmer lake sedimentary fold. It is cut by drilling on the Lassie 
and Dickenson properties and on the claims of Detta Red Lake Mines, Limited. On 
the Detta it has a width of 200 feet and is medium-green in colour, with angular, 
buff-coloured fragments as much as a quarter of an inch in diameter. The fragments 
are rhyolite, which is completely altered to sericite, and minor amounts of quartz. 
Sections of this band have been altered to talc-chlorite-carbonate schist. The next 
horizon north of the north limb of sediments crossing the Brewis, Lennie, and Duluth 
properties in a southwesterly direction is a band of garnetiferous greenstones. It 
has been cut in drilling at the northeast tip of Balmer lake on the H. G. Young and 
Lennie properties. Though the alteration here is more siliceous, with garnet re 
placement, it may represent an extension of the Dickenson-Detta band folded around 
Balmer lake. This possibility is strengthened by the presence of a talc-chlorite- 
schist horizon crossing the southern part of Campbell island.

Another common but even less distinctive type of tuff noted in the drilling 
is a banded biotitic tuff between andesite flows. The fragments have indefinite out 
lines and are recognizable only by the presence of abundant biotite. The tuff is 
widely scattered throughout the drill sections.

ffiTJJUSIYES

The volcanics and sediments are cut by four types of intrusive: lampro 
phyre dikes, porphyry dikes, diorite, and granite. The lamprophyre dikes are the 
youngest intrusive.

LamprQphyre. Dikes

Narrow black to grey, fine-grained lamprophyre dikes are encountered 
in every formation and are scattered widely throughout the township. They rarely 
have a width greater than 10 feet and are not shown on the accompanying map. They 
show no displacement of the enclosing rocks. Carbonate alteration is common and 
changes the appearance from black to medium-grey. The plagioclase is typically 
altered to sericite and carbonate, and the ferromagnesians to chlorite. Fine magnetite 
is scattered throughout.

Porphyry Dikes

Narrow porphyry dikes are as widely scattered as lamprophyre dikes. 
They are a light-buff, fine-grained rock. Dikes more than 10 feet wide have prom 
inent white albite phenocrysts as much as a tenth of an inch square and range in 
colour from grey to buff.

Basic grey feldspar porphyry was encountered in a drill section under the 
Chukuni river where it turns south to Keg lake. It is composed of 40 per cent albite, 
and 50 per cent quartz, with chlorite and biotite. It is well brecciated and encloses 
fragments of greenstone as much as 4 feet across. The dike is more than 500 feet 
wide and dips steeply to the south. It appears to be a phase of the mass of Howey 
diorite in the southern part of the township.

A large quartz-albite porphyry intrusion outcrops on the Brewis property 
on the east shore of Balmer lake. It is 1,200 feet wide at the west and pinches out 
near the east boundary of the property. It is a dark-grey, coarse-grained rock. 
White albite phenocrysts and prominent rounded quartz eyes as much as a tenth of



an inch in diameter are plentiful. A similar intrusion cut by diamond-drilling and 
outlined by geophysical work occurs on the properties of Clicker Red Lake Mines, 
Limited, and Kiltie Red Lake Mines, Limited.

Diorite

Three types of diorite rocks were noted; quartz diorite, hornblende diorite, 
and Howey diorite. The Howey diorite described by H. C. Horwoodl is believed to be 
pre-Algoman in age. It outcrops south of the Chukuni river. No outcrops were noted 
in the township north of the river.

Hornblende amphibolite is a very abundant and uniform rock. It forms an 
irregular horizon across the township from the property of Zeus Red Lake Gold Mines, 
Limited, on the east border of the township to the southeast corner of Balmer lake. 
What appears to be altered phase, locally called Campbell diorite, crosses the Dicken- 
son and Campbell claims and the southern part of the property of Dexter Red Lake 
Gold Mines, Limited. A parallel band crosses the Lassie property to Detta lake. 
These bands extend eastward into Dome township. The fresh rock is dark-green in 
colour with pink feldspar interstitial to the prominent hornblende crystals that make 
up most of the rock. Its texture ranges from a fine-grained to a very coarse grained 
phase at the east, where it approaches the granite. The composition, averaged from 
6 specimens from widely separated localities, is hornblende, 70 per cent; feldspar, 
20 per cent; quartz, 10 per cent. Hornblende is typically a fibrous secondary variety, 
uralite. Titaniferous magnetite is an abundant accessory. The rock differs from the 
Howey diorite in having more hornblende and less feldspar. Its composition corres 
ponds more to the normal andesite of the area. Intrusive relations in general are 
not well defined, and gradational contacts are often found. Its intrusive nature, 
however, is indicated in the eastern part of the township on the claims of Found 
Lake Mines, Limited, and the Zeus property, where chilled contacts and grain grad 
ation were noted at the s ides of dikes. On the Alexander and Found Lake properties, 
small inlying fragments of andesite were found. The writer believes that the horn 
blende amphibolite is largely recrystalized andesite.

A younger quartz diorite occurs in small dikes and is usually closely 
associated with the intrusion of the porphyry dikes into basic rocks. No large 
independent dikes were noted. The hornblende content is lower and the feldspar 
and quartz content higher than the typical hornblende diorite. The biotite, which 
constitutes about 5 per cent of the rock, is distinctive.

Granite
The main granite mass surrounding the Red Lake area intrudes the volcan 

ics in the northeast corner of the township. Here it is a coarse-grained, pink biotite 
granite. It forms a contact zone of granitized volcanics, one mile wide. There is no 
sharp contact present. The granite dips under the volcanics at an angle close to 40 
degrees. A small circular plug of granite 1,000 feet in diameter is intruded into the 
volcanics on the west border of the Lauder property.

Altered Jtocks^

Owing to the widespread alteration of the volcanics and sediments, tracing 
of horizons is very difficult. The alteration falls into three main groups: granitic, 
siliceous, and carbonate. The combinations of all three may be present.

The granitic alteration is shown by a mile-wide belt of hybrid rocks border 
ing the granite at the northeast corner of the township. The basic materials of the 
volcanics have been intruded and partly digested by granitic constituents. Recrystall 
ization has resulted in a fairly uniform, fine-grained texture in the rock. All stages 
of metamorphism from the granite to normal andesite are present. Usually the 
hybrid rocks are streaked with dark constituents of partially digested greenstones.

Porphyritization is included in this type of alteration also. The band of 
conglomerates curving eastward from McNeely bay to Balmer creek have undergone 
this change extensively. Phenocrysts of quartz and albite as much as a tenth of an 
inch in diameter have been developed in the groundmass and pebbles alike. It is 
thought that a porphyry dike intruded the sediments here, though definite contacts 
have not been found.

Carbonate alteration is shown to a greater or lesser extent by volcanic 
rocks within the McNeely bay-Balmer lake fold axis. Talc-chlorite schist bands

H. C. Horwood, "Geology and Mineral Deposits of the Red Lake Area," Ont. Dept, 
Mines, Vol. XLIX, 1940, pt. 2, pp. 39 5 40.



and quartz-carbonate stringer zones are abundant. The Campbell diorite appears 
to be a carbonatized equivalent of the hornblende amphibolite to the east of Balmer 
creek. The original components have been altered to a mixture of chlorite, carbon 
ate, and sericite. The primary titaniferous magnetite has left ghost crystals of 
magnetite and leucoxene, which show up as dark f leeks in a uniformly medium-grey 
rock. The rock weathers brown, in contrast to the greenish andesite. Closely 
associated with the carbonate alteration in this section are two isolated patches of 
serpentinized rock containing a small percentage of carbonate. One is located 
south of Detta lake and appears to be a hydrothermal replacement of an ultrabasic 
rock. It contains 30 per cent magnesium oxide and 2 per cent calcium oxide. A 
second body of serpentinized intrusive rock occurs on a point on Balmer lake south 
of Campbell island. It consists largely of serpentine with minor amounts of carbon 
ate and sericite. Large grains of magnetite are abundant. It may be a hydrotherm- 
ally altered phase of the hornblende amphibolite band crossing the township east of 
the lake.

The most extensive zone of carbonate alteration in the area underlies 
East bay and crosses the Albino property in the northwest corner of the township 
in a northeast direction. Drilling has disclosed narrower bands with a maximum 
width of 200 feet on the mainland parallel to the east shore. Here, the andesites 
have been altered to talc-chlorite-carbonate schist, with irregular quartz carbonate 
replacement bodies in it. The schist is typically a soft green or grey, intensely 
sheared rock. Hydrothermal solutions are believed to have followed a major fault 
zone under East bay and to have spread out into the surrounding rocks. Analysis 
of a specimen from one of the carbonate bodies shows it to contain 47 per cent 
calcium oxide and 7 per cent magnesium oxide. The presence of magnesium in 
the carbonate points toward the same source as that causing the magnesium alter 
ation in the carbonate zone west of Balmer creek. Magnesium is not an abundant 
primary constituent of the volcanics or intrusive rocks elsewhere in the township. 
Horwoodl states the carbonates are the result of deep-seated hydrothermal sol 
utions rich in MgO and CaO. As the carbonatization has affected the lamprophyre 
dikes in the area, which are the youngest intrusive rock, it must be later in age.

A dark-green, fine-grained carbonate replacement body, which is 200 
feet wide and resembles crystalline limestone, was encountered in drilling on the 
south contact of the north sedimentary band on the Alexander property. It intrudes 
slates and is itself intruded by a later porphyry dike. Absence of magnesia and 
its intrusive relations with the porphyry make the body older than the East bay 
carbonates.

Siliceous alteration of the andesites and associated tuffs is widespread 
and in places accompanies carbonatization.

STRUCTURAL GEOLOGY

The determination of regional structure is difficult owing to the smallness 
of outcrops, the variability of stratigraphical horizons, and the fact that all the cleav 
age from which anticlinal or synclinal structures can be determined is obscured by 
regional schistosity. Pillows from which flow tops can be accurately determined are 
rare. Sorting in the sediments in general is poor, and determinations of grain grad 
ation are inconclusive. The configuration of the sedimentary horizons and narrow 
interbanded iron formations shows the major folding to be a W-shaped formation 
made up of 3 major folds. This is borne out by ridges visible on air photographs 
and a compilation of geophysical data. The top of the W points to the northwest 
corner of the township. The folds are symmetrical about axes striking N. 60O W. 
for the south fold, N. 60 O W. for the central fold, and N, 45O W. for the north fold. 
Information on the south and central folds is abundant owing to the intercalated sed 
imentary horizons. Information on the north fold is based on diamond-drilling and 
detailed geophysical work on a narrow iron formation on the Found Lake property. 
The indicated rake here is to the west. 2 Drag-folding in an iron formation on the 
east side of Balmer lake indicates a steep rake to the west. Sediments on the Dick- 
enson property east of Balmer creek also show a westerly rake.3 A minor drag 
fold exposed on the Laddie property plunges west at 32 degrees. Further confirm 
ation of the indicated west rake will have to await underground development at the 
Campbell and Dickenson mines. Top determinations to date have been unreliable.

1 H. C. Horwood, op. cit., P. 10.
2 W. H. Gross; Young, Young and W. H. Gross, Engineering Ltd., personal communi 

cation.
3 C. Bray; Brewis, and White, Ltd.



Detailed examination of flow tops in underground work may determine this. It has 
been suggested by R. Thomson! that the formations face west.

The formations have been overturned slightly to the north. Dips in the 
southern and central parts of the township are from 60^ to 80O S. W. In the north 
eastern part of the township, parallel to the granites, this southwesterly dip 
decreases to 30 to 45 degrees.

Drag-folding has taken place on the limbs of the major folds, where it 
can be traced by narrow interbanded iron formations. The nose of the most south 
ern fold appears to have yielded by flowage rather than fracturing, and the sedi 
ments have been squeezed out in a southeasterly direction across the township. 
A wide band of iron formation at the nose *of the fold on Balmer creek shows in 
tense drag-folding and brecciation of the brattle quartzites with injection of pyrite, 
and pyrrhotite is also found in drilling on the Brewis property at the nose of the 
central fold and on the Found Lake nose.

Folding stress in the volcanic members appears to have been relieved 
by shearing and a series of faults. This is indicated in the drilling on the east 
side of Balmer creek within the nose of the fold. It is possible that the abundant 
carbonate alteration in this area has resulted from solutions associated with the 
East bay fault travelling along lines of structural weakness at the axis of a west 
ward plunging fold. Carbonate replacement has taken place in fractures, shear 
zones, and porous tuff horizons along this zone. The location of the Campbell and 
Dickenson mines within this nose of greenstone is significant. The compact siliceous 
rhyolite and sedimentary horizon with fractures sealed by an earlier injection of 
sulphides and quartz would form an effective impounding barrier for ore solutions 
coming from the west.

Faulting

It is tentatively considered that East bay represents a major fault zone 
in which considerable movement took place. It strikes N. 30O E. across the north 
west corner of the township. Indications of minor faulting are widespread through 
out the township. Evidence of strike-faulting is apparent in many drill-holes. The 
strike-faulting was accompanied by minor displacement and by the development of 
rusty carbonate zones as much as a foot in width. The loss of water in drilling is 
characteristic. As most drill sections are in a northeasterly direction, northward 
striking faults are less likely to be encountered in drill-holes. Their recognition 
will depend on the evidence of displaced horizons, and their presence is thus largely 
inferred.

A strike fault along the contact of the sedimentaries and volcanics east 
of the creek on the Dickenson property is indicated by a water seam encountered 
in drilling under the creek. Faults parallel to this were cut in drilling on the Robin 
property just east of Balmer creek. As northward trending faults have been encount 
ered in the Dickenson shaft, 2 the offset between the Campbell and Dickenson ore 
bodies may be an expression of faulting. An east-west trending fault extending from 
the east side of Detta lake across the northwest corner of the Robin property is ind 
icated by aerial photographs and drilling on the Detta property. The intersection of 
northward and eastward trending faults has block-faulted the rhyolite band in this 
area. The course of Balmer creek where it swings due east appears to be controll 
ed by east-west faulting.

A strike fault trending E. 30O S. and extending 2,500 feet with minor dis 
placement was traced by rusty carbonate zones in cross-sectional drilling on the 
Dexter property. In addition to the Balmer creek fault, there are two other faults 
on the Dickenson property striking N. 25O W.

Parallel faults 1,500 feet apart cross the Kiltie property. Movement here 
is vertical in part, the west side being thrown upwards in prominent fault scarps. 
This is clearly seen on the west side of Kiltie lake where a shear bluff 60 feet high 
borders the lake.

A N. 300 E. fault is reported crossing the Kilbarry property on the 
promontory jutting into the river on the north side. This is parallel to the East 
bay major fault direction. Its extent is unknown, but the McNeely bay band of sed 
iments shows no marked displacement along its strike. Another indicated N. 3QO E. 
fault of considerable length strikes from the Chukuni river where it turns south to

1 R. Thomson, op. cit., p. 2
2 G. L. Holbrooke; Brewis, and White, Ltd. personal communication.
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O'Keefe lake. This appears to have displaced the sediments on its east side 1,000 
feet north.

ECONOMIC GEQLQGg

Gold is the only mineral mined in the area. Concentrations large enough 
to warrant underground development have been discovered at two locations in the 
township to date, the Campbell and Dickenson properties. There is insufficient in 
formation at present to work out detailed structures. Ore intersections in diamond- 
drilling do not appear continuous along strike. This may be due to the rake of the 
formations. Grades and tonnage cannot as yet be calculated.

The Campbell ore occurs in a stockwork of narrow quarter-inch quartz- 
ankerite stringers in fracture zones in the andesite and Campbell diorite. The vein 
matter is sparsely mineralized. In one polished section extremely fine gold was 
found to be associated with pyrite but it did not appear to be sufficiently abundant to 
account for the high assay obtained. The main mode of occurrence is probably 
coarse visible gold. Other minerals occurring in the gangue are pyrite, pyrrhotite, 
magnetite, chalcopyrite, and arsenopyrite. Sphalerite and galena have also been 
reported.

The Dickenson ore is similar to the Campbell. It is a siliceous replace 
ment in the andesite. Narrow quartz-ankerite stringers are plentiful. Although not 
abundant, fine sulphides are present. Polished sections show that very fine particles 
of gold, which are less than 6 microns in diameter, occur in small fractures in 
needles of arsenopyrite. Coarse visible gold was also observed in silicified andesite. 
Other minerals in the gangue are pyrite, pyrrhotite, and chalcopyrite. The chalco 
pyrite mineralization appears to be of later age than the pyrite and pyrrhotite. No 
tellurides are present.

Occurrences of visible gold throughout the township are associated with 
narrow quartz carbonate stringers. Sulphide mineralization is not always present. 
In some cases, occurrences of gold have been missed on first examination. Careful 
assaying of all likely sections is a necessity. Fine grinding of samples to 200 mesh 
in two known instances has resulted in higher assay returns. The process is rec 
ommended on all assays.

Sampling of an 8 foot quartz porphyry dike on the Headway property is 
said to have shown the presence of high erratic gold values in narrow quartz string 
ers at right angles to the strike of the dike. Visible gold was present in oxidized 
material near the surface. Silicified zones showing fine arsenopyrite mineralization 
with low values in gold occur in the Brewis porphyry and in porphyries on the Alex 
ander property. Chukuni Gold Mines Limited is reported to have encountered low 
gold values in a wide feldspar porphyry dike under the Chukuni river. Associated 
mineralization was pyrite and chalcopyrite.

The sediments have yielded only low values in gold. Alexander Red Lake 
Mines is said to have obtained scattered values in cherty slate. On the Found Lake 
property gold values occur in an iron formation band mineralized with pyrite and 
pyrrhotite.

Mineralization

Massive pyrite and pyrrhotite deposits as much as 50 feet in width are 
common occurrences. On the Lassie, Robin, Brewis, Duluth, and Alexander prop 
erties they occupy breccia zones in siliceous iron formation or quartzite. On the 
Found Lake property, one such body is found as a replacement in an iron formation. 
A large contact deposit of pyrrhotite outcrops on the northwest corner of O'Keefe 
lake, where granite tongues invade the volcanic rocks. A grab sample of the massive 
pyrrhotite gave a trace assay in copper and gold. Nickel was absent. On claim 
21626, immediately north of Kiltie Lake, another pyrrhotite body is exposed in old 
workings. It appears to be a contact replacement associated with a nearby grano 
diorite plug. A grab sample of the massive pyrrhotite assayed 0.27 per cent copper, 
nickel, nil; gold, nil.

Chalcopyrite mineralization was encountered in drilling along the Chukuni 
river on the Kilbarry property. The extent of the mineralization has not as yet been 
determined. The host rock was altered and brecciated volcanics.

Pyrite is a common replacement in black slates.

There appear to be at least three ages of mineralization in the area, with



massive pyrrhotite being the oldest. Its relation with the granite contact indicates 
that it is associated with this intrusion. Chalcopyrite is later than the Chukuni 
porphyry and earlier than the main gold deposition. The deposition of gold and minor 
sulphides is believed to be the last stage of mineralization in the area and later than 
the main carbonate alteration.

PROSPECTING

Owing to the high cost of drilling through the deep overburden in the town 
ship, as much preparatory work as possible should precede drill campaigns. Rock 
exposures are small and rarely exceed 100 feet in diameter. In many cases, however, 
outcrops are indicated by low hills. The top is often covered with a few feet of glacial 
sand and boulders. Exposed rock is usually found at the edge of the rise, bordering 
the low ground. Careful trenching in many cases would save drilling. Detailed map 
ping and tracing of known magnetic structures, such as iron formations, with the aid 
of a magnetometer or dip needle are of value in locating folds. Fractured zones in 
the volcanics accompanying folding or faulting are the locus of mineralizing solutions. 
Carbonatization of the andesites indicates where hydrothermal solutions have been 
active. Possible channelways for gold mineralization are thus outlined.

GEOPHYSICAL INFORMATION 

Magnetic

Susceptibility tests with a Nichols and Roe needle-type meter were made 
on typical rocks from the area. Their magnetic properties in order of decreasing 
magnitude are as follows: -

Massive pyrrhotite——— ————— — )
) Very high. 

Black banded iron formation— ——)

Black slate with pyrite and pyrrhotite——— )
) Medium to high. Serpentinized volcanics-- — -- —————— — -)

Andesite--- ———— ——— — -Medium. 

Diorite-- ————————— ——— -Medium low.

Siliceous conglomerate————)
) Acid intrusives——————————) Low to zero.
) Rhyolite——————————————)

It is to be noted that with the exception of iron formation and pyrrhotite- 
mineralized rocks, the more basic the rock the higher are its magnetic properties.
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Quartz porphyry (8a), Mdipar porphyry (flb).

Hornblende ampri/feo/ite (l o), How t y font.* (7 b).
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corbonatoeo1 toil (3d), tak chlorite icnftt (3eJ.

Acid volcanics: rhyolite (Sa). rhyolite tuff (Sb).

, Basic and intermediate volcanics: andesite, basalt (la), 
docile fib), andesite tuHs (k), volcanic breccia (la*J.
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SYMBOLS

Brecciated and drag folded zone. 

Pyrrhotite, pyrite, gossan.

Shear rone. 
J

l Fault indicated.

Strike and dip ol schistacity.

l 
Strike and dip of stratum.

J

i

l Top o' formation indicated from grain gradation.

Top ol How indicated trom pillows. 

Direction ol glacial rtrioe. 

Drag Mdt. 

Ore bearing zones.

Geo/ogicg/ boundaries assumed. 
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