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ABSTRACT

Heyson township is in the southern part of the gold mining area at 
Red Lake, Ontario. Two mines that formerly produced gold and silver 
from within the township are closed. Some of the orebodies at the Madsen 
Red Lake mine extend into Heyson township on the lower levels of the 
mine but to date (June 1965) none of this ore has been extracted.

Figure 1 — Key map showing location of map-area.

The layered rocks consist of metabasalt overlain by acid to inter 
mediate welded tuff. Intrusive rocks consist of altered basic to ultrabasic 
sills, dikes and bosses, stocks of granitic rocks, and late dikes. The major 
granitic intrusions are represented by the Dome stock and the Faulkenham 
Lake stock.

The main structural feature is the Heyson syncline and the associated 
anticlines that trend northeast and persist up to five miles in length. In 
the northwestern part of the map-area the strike is to the southeast, but 
southward it curves into conformity with the other trend. The contacts of 
the Dome stock and Faulkenham Lake stock are generally conformable 
with the strike of the adjacent rocks. No faults were found by surface 
mapping.

The gold deposits that have been mined consisted of quartz stringers 
and veins in a quartz latite bed of the welded tuff unit, which is 1,000 to 
1,500 feet from the boundary of the Dome stock. Pyrite and sphalerite 
are the most abundant metallic minerals with small amounts of other 
sulphides and tellurides. Gold was found mainly in small fractures in the 
veins and in sulphides within the veins. About three ounces of gold were 
produced for each ounce of silver.

At the Madsen mine the orebodies are found to be mainly within the 
Austin tuff, which is at the contact between the metabasalt and welded 
tuff. The most abundant minerals in the orebodies are quartz and 
sericite with small amounts of calcite, amphibolite, and garnet. Metallic 
minerals form about one percent of the ore and are principally pyrite 
and pyrrhotite. The gold is present as minute particles within non-opaque 
minerals or as a coating on the metallic and non-metallic minerals.

vi



Geology of the

Northern Part of Heyson Township

District of Kenora

By 
S. A. Ferguson1

INTRODUCTION

Heyson township is in the south-central part of the Red Lake area. Two properties 
formerly produced gold from within the township, and gold is being produced in the 
adjacent townships of Baird and Dome. The municipal district of the Corporation 
of the Township of Red Lake includes much of Heyson township, and part of the 
built-up area of the settlement of Red Lake is within the township adjacent to the 
north boundary.

Gold production for the years 1930 to 1957 came from Howey Consolidated 
Mines Limited and Hasaga Gold Mines Limited. On the 21st (3350-foot), 22nd 
(3500-foot), 23rd (3775-foot), and 24th (3925-foot) levels of Madsen Red Lake 
Gold Mines Limited, the underground workings enter the township about 500 to 700 
feet south of the 3-mile post. On the longitudinal projection of the Madsen ore zone, 
the plane of the projection on these levels enters Heyson township at about 
co-ordinate 19,000 feet east. To the end of 1962, no drilling intersections of ore grade 
had been found in this vicinity within the township (O.D.M. Preliminary Map P. 198), 
but ore was found by drilling in 1965. At the property of Buffalo Red Lake Mines 
Limited a shaft has been sunk and an underground level established.

At the Teck (Howey) and Hasaga properties, 6,146,061 tons of ore were milled, 
and 640,912 ounces of gold and 237,137 ounces of silver were recovered. An income 
of 321,502,495 was derived from the sale of this metal and 52,800,000 was paid in 
dividends.

Because the Howey mine was the first property in the Red Lake area to come into 
production, it played a most important part in this mining area. Owing to the estab 
lishment of this mining and milling operation, employment was provided, a townsite 
was built, an electric power station and transmission lines were erected, transportation 
and communication systems were brought into existence and maintained, and interest 
was sustained in prospecting and development in the vicinity.

Scope of Map and Report. Geological mapping in the Red Lake area by field parties 
led by the author was carried on from 1959 to 1963. Prior to 1963, field mapping 
had been completed in Dome township and in parts of the townships of Bateman, 
Balmer, and Baird. During the 1963 field season, work on this project was continued 
by mapping in the northern part of Heyson township; this report deals with this 
area only.

Geologist, Ontario Department of Mines, Parliament Buildings, Toronto. Manuscript received by Chief 
Geologist 18 June 1965.
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ODM7528
Photo l — Red Lake District High School. (O.D.M. photo by W. Treadwell.)

The basemap at a scale of l inch to 1,000 feet was compiled by staff members 
of the Cartographic Unit of the Ontario Department of Mines using the original field 
notes of the township survey, surveys of individual claims, and powerline surveys. 
Road surveys by the Ontario Department of Highways were laid down by the author 
so that the roads are in the correct position in relation to established survey lines. 
Shorelines and other topographic features were obtained from air photographs taken 
in 1951 for the Forest Resources Inventory of the Ontario Department of Lands and 
Forests.

Parts of the township lines, some surveyed claim lines, powerlines and lines 
previously cut for geological and geophysical surveys were re-opened and chainage 
pickets were established at 200-foot intervals. Compass-and-chain surveys were made 
of bush roads and trails, and these surveys were tied to claim or township surveys. 
These surveys provided control for geological and magnetic traverses. Geological 
traverses were mainly at an interval of 600 feet, but on the Ava Gold Mining Company 
Limited property and on the property held by Parvus Mines Limited, the traverse 
interval was 400 feet.

Ground magnetic surveys were confined to areas where no ground magnetic data 
existed, and in these areas traverses were restricted to belts where strongly magnetic 
rocks were believed to be present. In most places the traverse interval for magnetic 
surveys was 600 feet, but north of Snib and Florin lakes the interval was 1,000 feet. 
Both geological and geophysical traverse lines were done by chain-and-compass 
methods between established survey positions or between a shoreline and a survey 
line.

West of Highway 125 the north boundary of the township is open for 7,000 
feet, and for another 2,500 feet from this point the line crosses a bay and an open



field. Farther west, in the vicinity of the settlement of Red Lake, the township line 
has been destroyed by cutting and by fires, but many claim lines have been recut and 
the corner posts have been found or re-established. Eastward from St. Paul Bay, the 
township line is open for 2,800 feet. The west boundary of the township is fairly 
open for about 10,000 feet south of St. Paul Bay. This township line has been recut 
from the Madsen powerline to Faulkenham Lake, and south of Faulkenham Lake it 
can be followed to the southwest cornerpost. The northeast cornerpost was not found, 
but the lines of the surveyed claim KRL42 in this vicinity can be followed from No. 4 
post to No. l post and to No. 2 post. The eastern township line is open south of No. 2 
post of KRL42 to about 1,500 feet south of the 3-mile post. The 3-mile post is in 
position, and although the original l-mile and 2-mile posts have been destroyed the 
positions have been marked by later surveyors.

In the part of the map-area east of the dual powerline that extends northwest to 
the settlement of Red Lake, most of the claim lines are open. The claim lines adjacent 
to Highway 618 have recently been re-opened by surveyors of the Ontario Depart 
ment of Highways. In the balance of the area many of the claim lines have been 
destroyed by fires or are badly overgrown.

Acknowledgments. Mining companies have supplied much information used in this 
report. Such information includes geological and geophysical maps and reports, 
diamond-drill logs, drilling plans, underground level plans, cross sections, and pro 
jections. An aeromagnetic map of most of Heyson township, with magnetic data 
obtained at low altitude and closely spaced traverses, was supplied by Mr. B. W. 
Lang on behalf of Mespi Mines Limited.

During the field season of 1963, Mr. F. A. Fell, General Manager of Dickenson 
Mines Limited, arranged for members of the field party to have the use of an office, 
facilities in the dry, and a printing service. Leo Goldsmith allowed the party to use 
drafting tables and stools, which are the property of Abino Gold Mines Limited. 
Officers of the Ontario Department of Lands and Forests arranged for the storage of 
the canoes during the winter months.

L. Kaye served as senior assistant throughout the field season and was responsible 
for part of the mapping. F. H. Fell acted as magnetometer operator, and K. Whyte 
was field assistant. R. G. Bagshaw, W. Culbert, H. A. McKay, and W. C. Nursey were 
field asistants for part of the field season.

Previous Geological Work. Previous work in the area by government geologists has 
been described in a number of reports: Bell 1885, p.5; Dowling 1896, p.45-50; Bruce 
1924, p.12-39; Bruce and Hawley 1928, p.1-72; Hurst 1935, p.1-52; Horwood 1940. 

A number of geological and geophysical reports and diamond-drill logs have 
been submitted to the Ontario Department of Mines as assessment work. These 
reports, together with other information collected by staff geologists of the Depart 
ment, are contained in the Department's files on the work done in the area by com 
panies and individuals. The name of the owner of the property or the company 
submitting the work, the type of information collected, and the Toronto and Kenora 
file numbers, are shown in Table l.

Access. Three hard-surfaced highways cross the township. Highway 105 (locally called 
the Red Lake road) was opened in 1947 and extends 112 miles from Vermilion Bay
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Table l
Properly reports on file with the Ontario Department of Mines, 
as of June 1965

NAME OF COMPANY OR INDIVIDUAL

Austonia Red Lake Mines Ltd.
Ava Gold Mining Company Ltd.
Advance Red Lake Gold Mines Ltd.
Bright Red Lake Mines Ltd.
Buffalo Red Lake Mines Ltd.

TYPE OF INFORMATION

Geological
Geological

Geological

Geophysical
Geophysical
Geophysical

TORONTO
FILE

63.115
63.204

KENORA
FILE

KRL36

KRL36

KRL36
KRL36

Continental Cons. Mines and Oils Corp. Ltd. 
(Duroc Red Lake)

Clifton Consolidated Mines Ltd.
(charter reported cancelled 1957) 

Derlak Red Lake Gold Mines Ltd. 
H. Dowhaluk
Gunnex Limited (Kolak Option) 
Hasaga Gold Mines Ltd. 
Headway Red Lake Gold Mines Ltd. 
Heyson Red Lake Gold Mines Ltd. 
Howey Consolidated Mines Ltd. 
Madsen Red Lake Gold Mines Ltd. 
Mills Red Lake Mines Ltd.

H. A. Newman
(Rajah Red Lake Gold Mines Ltd.) 

Nova-Co Exploration Ltd. 
Parvus Mines Ltd. 
Rockcroft Explorations Ltd.

Valloc Gold Mines Ltd.
(charter cancelled, May 1958)

Geophysical

Geological 
Geological

Geological 
Geological 
Geological 
Geological 
Geological 
Geological 
Geological

Geological 
Geological 
Geological 
Geological

63.114

63A.376 
63A.394

Geophysical

Geological Geophysical

63A.366 

63.105

KRL36 
KRL36 
KRL36 
KRL36 
KRL36 
KRL36 
KRL36 
KRL36 
KRL36 
KRL36

KRL36 
KRL36 
KRL36 
KRL36

on the Trans-Canada Highway northward to Red Lake. Vermilion Bay is 62 miles east 
along the Trans-Canada Highway from Kenora. The northern part of Highway 105 
crosses Heyson township. Highway 125 begins at Highway 105 about 2 miles south of 
Red Lake and trends east and north to pass near the northeast corner of Heyson 
township. The extension of this highway crosses the Chukuni River and leads to 
Balmertown and Cochenour. Highway 618 leads southwest from Highway 105 at 
Red Lake to the west boundary of Heyson township and continues beyond the map- 
area to the Madsen and Starratt Nickel mines.

St. Paul Bay, Skookum Bay (not in map-area), and the bays to the east of the 
settlement of Red Lake all provide access to the area by water from Red Lake. From 
these bays and from the highways and powerlines a system of bush roads, trails, and 
cut lines provide travelways to many parts of the area. Because of the presence of 
Red Lake to the north and motor roads in the area, canoe routes are rarely used where 
much portaging is involved. Coin Lake may be reached by small boat from St. Paul 
Bay. Coin Creek, flowing into Coin Lake from the east, is navigable for about V2 mile 
to the first beaver dam. This waterway was used for travel to Snib Lake and the 
portage still exists around the boulder rapids. Coin Creek, flowing into Snib Lake



ODM7529
Photo 2 — View along the north shore of Faulkenham Lake.

near the southwest end, is a poor canoe route for about a mile because of short 
portages around a rapids and beaver dams. However, Coin Creek is navigable from 
Highway 618 upstream to Faulkenham Lake with one portage.

A freight and express service to the area is maintained by trucking companies 
working in co-operation with the railway companies. Bus service from Kenora allows 
passengers to arrive and depart three times a week. Trans Air Limited operates a 
service from Winnipeg to the Red Lake airport, an air distance of 163 miles. On 
working days mail arrives and departs by truck from Dryden which is on the 
Canadian Pacific Railway.

Topography and Drainage. The northwestern corner of the map-area is occupied by 
St. Paul Bay, which is a part of Red Lake. Faulkenham Lake is drained by Coin Creek 
northward into Snib Lake. Two of the main tributaries of Coin Creek from Faulken 
ham Lake drain the three small lakes near the Heyson-Baird township line. Another 
tributary drains a lake and system of marshes, beaver ponds, and swamp to the north 
east of Faulkenham Lake. Snib Lake drains into Coin Lake, which, in turn, drains 
into St. Paul Bay.

Florin Lake and two other small lakes farther east drain northward into Red 
Lake. Florin Lake empties into a long inlet from Howey Bay (not in map-area), which 
was formerly part of Lornow Lake, but which is now largely filled with tailings from 
the Howey mine. The level of Florin Lake was formerly raised by a dam of tailings 
at the outlet so that a considerable area south of the lake proper was flooded, but the 
dam has now been eroded to bedrock; alders are extending into the marshy part of 
the lake.
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Table 2 Benchmarks in Heyson and Byshe townships

BENCH LOCATION ELEVATION IN FEET 
MARK ABOVE SEA-LEVEL
528-K Highway 105, Byshe twp., approx. 1,600 feet south of the 4-mile 1,242.629

post

529-K Highway 105, Heyson twp., 370 feet along highway from creek 1,279.750 
flowing from Wales Lake

530-K Highway 105, Heyson twp., 1,000 feet north of the junction with 1,236.242 
Highway 125

The Killoran-Wales lakes drainage system (Killoran Creek) is south of the 
divide for waters draining to Red Lake. The creek from these lakes flows eastward to 
join the Chukuni River system between Keg Lake and Gullrock Lake.

The elevation of Red Lake is given as 1,157 feet above sea-level (Horwood 1940, 
p.6). Two Geodetic Survey of Canada bench marks are situated in Heyson township, 
and the third bench mark is about 150 feet east of the township line (Precise and 
Secondary Levelling in Ontario, North of Parry Sound, Canada Department of Mines 
and Technical Surveys, p. 164).

The highest point in the map-area is believed to be a large outcrop ridge in the 
northern part of the Madsen (Ava) property between Snib Lake and Killoran Lake. 
The Geodetic Survey of Canada bench mark 529-K is 122.75 feet above the 
elevation of Red Lake so that the maximum relief is probably in the order of 150 
feet. Generally the slopes are gentle with a few vertical cliffs in outcrop areas.

Throughout much of the area, outcrop is fairly abundant, although outcrop 
tends to be more abundant in parts of the area underlain by hard siliceous rocks in 
comparison to belts underlain by the softer basaltic rocks. Outcrops of granitic rocks 
are only fairly abundant, and intrusive dikes and sills may have abundant outcrops in 
some localities and be poorly exposed in others. Small dikes of basic rocks tend to 
underlie local depressions and be exposed at the edges of adjacent outcrops.

St. Paul Bay and the larger lakes are elongated along the strike indicating bedrock 
control of topography. Many creek channels are parallel to the strike of the rocks for 
parts of their course, but in other places they flow across the structural trends of the 
rock suggesting that part of the drainage pattern is related to the deposition of glacial 
material rather than to the type of bedrock. A fairly large and persistent swampy 
area has an irregular crescent shape in the eastern part of the map-area. This swamp 
has a length of about 4 miles and curves eastward from near the junction of Highways 
105 and 125 to near the east township boundary, and then curves southwest to end 
south of Wales Lake.

Natural Resources. Since the early days of settlement when the Howey mine was being 
brought into production, timbercutting and woodcutting have been in progress in the 
township. In recent years the cutting of timber for use in the mines has been carried 
out in the northeastern part of the map-area in the vicinity of Highway 125. Also, 
during the summer of 1963, a portable saw-mill was in operation at the junction of 
the trail and Highway 105 about 3,000 feet west of the 3-mile post on the east 
boundary of the township. Most of the higher areas of the township have been



burned-over, and the most recent fire was in the northwestern part of the township 
in 1961. The older areas of burn are now covered with second growth poplar and 
birch. West of Coin Lake and Snib Lake, the bush cover is more mature with areas of 
balsam deadfall.

The numerous beaver dams that are in good condition are evidence of the abun 
dance of beaver. Deer were observed by members of the survey party, and probably 
a few moose are also present. Pike and pickerel are obtained by fishermen mainly from 
Faulkenham Lake, St. Paul Bay, and Coin Lake. An abandoned farm where hay was 
previously grown is situated on both sides of the first bay east of Howey Bay.

GENERAL GEOLOGY

The country rocks in the map-area consist of two main units of Precambrian rocks. 
Major intrusions of granitic rocks are the Dome stock and the Faulkenham Lake stock. 
Basic and ultrabasic rocks form dikes and sills, and other intrusive rock types are dikes 
of granodiorite and quartz-feldspar porphyry.

TABLE OF FORMATIONS

CENOZOIC

RECENT Peat, tailings, sand. 
PLEISTOCENE Sand, gravel, clay.

Unconformity 
PRECAMBRIAN

INTRUSIVE ROCKS

Late metagabbro, lamprophyre and trap. Porphyritic metagabbro ("turkey- 
track"), quartz-feldspar porphyry, granodiorite, metagabbro, horn 
blendite, serpentinite, tremolite-talc schist.

Intrusive Contact

ACID TO INTERMEDIATE METAVOLCANICS

Porphyritic quartz latite, porphyritic latite containing more than 10 percent 
hornblende, fine-grained siliceous quartz latite, fine-grained chloritic 
latite, carbonatized latite, latite breccia, latite lapilli tuff, tuff beds, 
banded chert.

BASIC METAVOLCANICS

Pillowed basalt, flow top breccia, uniform basalt.

Basic Metavolcanics

All the basic rocks mapped in Heyson township are extensions of belts of these 
rocks mapped in Baird township. All the darker-coloured flows are included within 
this group because no andesitic flows were recognized. Partial analyses of a group of 
seven of these rocks from Bateman township (Ferguson 1962, p.7) gave an average 
silica content of 44.8 percent, which is about three percent below the silica content 
of the average basalt and more than nine percent below the silica content of the 
average andesite.
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The basalt weathers to a greenish-grey colour and is generally fine-grained. 
Pillowed phases are associated with the uniform basalt. The pillows range in size 
from \Vi to 3 feet in maximum dimensions and display a variety of shapes in plan 
and section. Amygdules are found adjacent to the pillow margins and consist of 
carbonate and chlorite in most places, but in the outcrops north of Highway 125 the 
amygdules consist mainly of quartz. In a previous report, on Baird township (Ferguson 
1965, p.6), the author makes the following statement:

"On claim KRL12963 in the northern part of the Starratt Nickel property, lenses 
of white chert up to an inch in width occur as interpillow material."

R. M. Buchanan of the Mineral Processing Division, Department of Mines and 
Technical Surveys, has examined this white material by X-ray diffraction analysis and 
reports that the only mineral present is amphibole, probably actinolite (personal 
communication, 20 December 1965). No coarser-grained parts of the flows have been 
recognized, and if such rock types exist they have been included with the similar rocks 
of intrusive origin. One outcrop, which is located on claim KRL13477 southwest of 
Coin Lake and near the township line, has been mapped as flow-top breccia. This 
outcrop contains abundant light-coloured fragments from l to 2 inches in diameter 
contained in a chloritic matric. South of Florin Lake an outcrop on the east boundary 
of K1419 contains feldspar phenocrysts from 1A to Vz, inch in diameter in a dark- 
coloured matrix. This rock was mapped as porphyritic basalt but may be a phase 
of the metagabbro.

A band of strongly carbonatized basalt is present south of Coin Lake on claim 
KRL13061. Brett (1959, p. 15) describes the zone as having a length of 800 feet and 
striking east. The rock is deeply weathered to a rusty-brown colour; narrow vertical 
bands of chlorite schist are weathered in relief between the channels weathered into 
the bands of carbonate. The carbonate is cream to reddish-brown in colour and reacts 
slightly to dilute cold hydrochloric acid.

Brett (1959, p. 13) also records the presence of hornblende in basalts to the south 
of Coin Lake. The hornblende occurs along fractures; individual crystals are about 
l millimetre in diameter and from l to 2 centimetres long, and are arranged in a 
radiating fashion.

Tuff Beds, Banded Chert

These rocks are mainly known from diamond-drilling and from underground 
workings of the Madsen Red Lake mine in the adjacent township of Baird. The main 
tuff bed, called the Austin tuff at Madsen, is generally about 200 feet thick, and is 
along the contact between the basalt and the overlying welded tuff unit. In addition 
to the Austin tuff a few other narrow bands of tuff within the rocks of the welded tuff 
have been found by drilling. The Austin tuff is the host rock for most of the gold 
orebodies at the Madsen mine.

In Heyson township the Austin tuff is found in 2 large outcrops on the south 
shore of a small lake on the Madsen property, and in one small outcrop in a creek 
bed on the Derlak Red Lake Gold Mines property. The outcrops on the south shore 
of the lake are platy rocks that are rusty and contain garnets. The outcrop in the 
creek bed on the Derlak property is a light-coloured, siliceous, and well-banded rock 
that contains disseminated flakes of biotite and narrow brownish zones with abundant 
biotite.
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Photo 3 — Latite breccia on the south shore of Coin Lake.

Banded chert outcrops in a similar stratigraphic position to the Austin tuff. The 
main group of these outcrops extends northeast for 14,000 feet from the vicinity of 
Highway 618 and Coin Creek flowing from Faulkenham Lake. This chert varies in 
thickness from 5 to 10 feet and consists of bands of white to grey chert alternating with 
chloritic or slaty bands of about equal width, and contains disseminated pyrite. At 
the northeastern end of Snib Lake an outcrop in a similar stratigraphic position 
consists of chert beds alternating with narrow bands of massive pyrite. A width of 
about 4 feet of pyritized sericite schist appears on the same contact on an outcrop on 
the powerline immediately west of Florin Lake.

Acid to Intermediate Metavolcanics 
(Welded Tuff Unit)

Latite breccia is widely distributed in small amounts, interbedded with other 
types of latite. Because of the limited widths of individual beds and the lack of 
persistence along the strike, it generally has not been possible to correlate beds of 
breccia between adjacent outcrops or to use breccia beds as local marker beds. The 
largest breccia fragments are generally less than 10 inches in diameter with the more 
abundant fragments from l to 3 inches in diameter. The fragments consist of fine 
grained latite that are generally light-coloured and that may be enclosed in either a 
siliceous or a chloritic matrix. The fragments may be equidimensional or roughly 
tabular in shape, and on most outcrops they are sharply angular. An outcrop adjacent
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to Highway 105 on claim K1366 of the Teck (Howey) property contains abundant 
rounded fragments. Beds of latite breccia in many places show sharp contacts with 
the adjacent latite.

Lapilli tuffs are defined as rocks containing volcanic fragments that range in size 
from 4 to 32 millimetres ( 37s to \ 1A inches) in diameter. Because of this arbitrary 
definition of the size of fragments, the lapilli tuffs are gradational into breccias on one 
hand and into tuffs on the other. The lapilli tuffs as described in this report are distinct 
from the breccias; the breccias contain larger angular fragments but the lapilli tuffs 
contain smaller rounded fragments. Included with the lapilli tuffs are some tuffs, 
because the contained lapilli are from l to 4 millimetres in diameter.

The lapilli tuffs are present in a belt that persists northeast along the strike for 
about 4 miles from the township boundary to near the junction of Highways 105 and 
125. An outcrop of porphyritic latite is mapped on claim K1586 of the Buffalo Red 
Lake property, but with this one exception the lapilli tuffs are persistent stratigraphic 
units and are not interbedded on a minor scale with other types of latite.

On the fresh surface the lapilli tuff appears to be a uniformly dark-grey fine 
grained rock, and the lithic fragments are not evident. However, the lapilli weather in 
relief and generally are lighter coloured than the enclosing matrix. The weathered 
lapilli are light-grey to light-buff in colour and the matrix is also generally light- 
coloured, fine-grained, and siliceous, but in a few localities it is darker in colour and 
is chloritic. The tuff consists of uniform dense lithic fragments that are estimated to 
form from 50 to 70 percent of the rock. Lapilli from l to 3 millimetres in diameter 
have cross-sections that are round to irregular in shape. The larger lapilli have major 
diameters of 6 to 12 millimetres and minor diameters of 2 to 3 millimetres. The major 
diameters are in parallel alignment, presumably because the original shape has been 
flattened by the weight of overlying material or by regional compression during 
folding. There is no evidence of bedding within the lapilli tuffs, except where the lithic 
fragments show a parallel alignment. On the boundary of claims K1475 and 
KRL19247 of the Buffalo Red Lake and Madsen (Ava) properties respectively, 
lapilli tuffs can be observed to rest directly upon pillow lava and to fill in the indenta 
tions between adjacent pillows (see photo 4). At this location no tuff bed or banded 
chert occurs between the two rock types.

The largest part of the welded tuff unit consists of rock types that range from 
fine-grained to porphyritic with a few rock types appearing to be almost granitic in 
texture. The fine-grained siliceous latites are light-coloured, uniform, felsitic rocks 
that may show fine banding and platy structure. The fine-grained rocks with more 
abundant mafic minerals are greenish or light-greenish-grey and appear similar to the 
uniform fine-grained phases of the metabasalt. That they are present within the 
welded tuff unit is shown by the fact that they form the matrix of some of the latite 
breccias and grade into the porphyritic types in which feldspar crystals appear. Because 
of the lack of diagnostic characteristics that can be used in identification, and because 
of the associated rock types in the area, certain exposures of the fine-grained darker- 
coloured rocks are assigned either to the metabasalts or to the welded tuff unit.

Porphyritic quartz latites are widespread, and the most common types contain 
phenocrysts either of quartz or feldspar, or of both quartz and feldspar. The pheno- 
crysts range in diameter from l to 4 millimetres, and where both quartz and feldspar 
are present the feldspar crystals are slightly larger.

These rocks vary in colour from light-buff to medium-grey on the weathered 
surface and are grey on the fresh surface. The matrix of the phenocrysts is generally
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Photo 4 — Rocks of the tuff and breccia unit overlying pillow lava and filling indentations between pillows.

fine-grained siliceous material but in some localities feldspar phenocrysts are contained 
in a chloritic matrix. The rock types with a higher content of the mafic minerals, 
hornblende, biotite, and chlorite, were formerly called "Howey diorite". The outcrops 
about one claim north of Snib Lake contain abundant phenocrysts and some pink 
feldspar so that they closely resemble granitic rock types. Also, the outcrops of 
porphyritic latite immediately adjacent to the south boundary of the Dome stock on 
the My-Ritt and Buffalo properties are very similar to the adjacent granodiorite.

Carbonatized latite is present adjacent to the Dome stock on claim KRL410 of 
the My-Ritt property. Similar rocks are also present on claim K1470 of the Teck 
(Howey) property and the adjacent claim K1471. Weathering of the carbonate 
produces a pocked surface on the rock with the depressions containing a rusty 
residue of iron oxides.

Chemical and Mineralogical Description of Metavolcanic Rocks

Specimens were collected from an outcrop on the Baird-Heyson township line, 
on a section called the Madsen section, which is about 5,000 feet long and which 
crosses the strike in a northwesterly direction in Baird township. Surface specimens 
collected at approximately 500-foot intervals were supplemented by two specimens 
of Austin tuff obtained from diamond-drillcore from the Madsen mine. The purpose 
of the study was to investigate the chemical and mineralogical differences between the 
metabasaJts, Austin tuff, and various rock types of the welded tuff unit. In the 
Madsen section, very few of the rocks of the "Howey diorite" type containing over 
10 percent mafic minerals are present; it was decided to supplement the Madsen

11
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section with another section, called the Hasaga section, 2,300 feet in length extending 
north from Florin Lake on the Hasaga property.

DESCRIPTION OF SPECIMENS

MADSEN SECTION, MADSEN RED LAKE GOLD MINES LIMITED, BAIRD TOWNSHIP

No. 62-32-2 Metabasalt
Location. One hundred feet west of No.2 post, KRL12663.
Description. Metabasalt that is a dark-greenish-grey colour with small feldspar crystals 

visible on the weathered surface; on the sawn surface of the specimen the largest 
hornblende crystals are up to l Vi mm. long. The feldspar is clear and untwinned 
and has an index higher than balsam. The hornblende is secondary and contains 
inclusions of feldspar, and ends in irregular tails.

No. 62-32-3 Metabasalt
Location. The northwestern corner of 12528, at the western end of the old tailings 

dam.
Description. Dark-greenish-grey metabasalt with very small feldspar crystals and 

hornblende crystals. The plagioclase is clear and untwinned and contains small 
needles of hornblende. The refractive index of the feldspar is higher than balsam 
and it is presumed to be oligoclase. The fine-grained alteration appears to have 
resulted from earlier minerals and now contains small hornblende needles.

No. 62-32-15 South Austin and Main Austin Tuff
Location. Madsen mine, 22 level (3500-foot); D.H. 22-17200SE, mine co-ordinates 

of collar 6,704.67N, 17,197.07E; length of drillcore 367 feet. (Supplied by 
F. Harriman)

Description. Part of the tuff is fine-grained and is a light-greenish colour, and part of 
the core is a light-grey colour with small knots of biotite. Quartz and feldspar form 
a fine-grained mosaic and a few of the plagioclase grains show twinning. Orthoclase 
is fairly abundant and occurs in patches in the mosaic where it probably replaces 
an earlier feldspar. Biotite forms knots IVz mm. by l mm. and small grains of 
magnetite are associated with the biotite. Clinozoisite is associated with the 
feldspar. Hornblende is abundant in certain beds with a small amount of associated 
mosaic of quartz and feldspar. No good bedding can be seen, but a small quartz 
veinlet contains a few grains of pyrite.

No. 62-32-16 Main Austin tuff
Location. Madsen mine, 22 level (3500-foot); D.H. 22-19100NC; mine co-ordinates 

6755.75N, 19102.33E; length of drillcore 341 feet. (Supplied by F. Harriman)
Description. Part of the tuff is fine-grained and siliceous, and the other part is coarser- 

grained with hornblende crystals. One part of the thin section consists of a mosaic 
of quartz and plagioclase. Quartz "eyes" consist of two or more crystals. Fine 
biotite and magnetite are disseminated throughout and some layers contain more 
abundant biotite and magnetite in trains, which produces a banding. A few crystals
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of hornblende are associated with the biotite. Some bands in the section are largely 
hornblende with some associated biotite and disseminated magnetite. Small 
amounts of fine-grained aggregate are associated with the hornblende-rich bands.

No. 62-32-4 Porphyritic Latite
Location. KRL12660, outcrop west of trail and 200 feet west of the eastern boundary 

of the claim.
Description. Dark-grey rock of the welded tuff unit with phenocrysts of quartz and 

feldspar. In places on the outcrop the rock is well-banded. The rock consists 
largely of a fine-grained aggregate of quartz and plagioclase, and hornblende is 
another major constituent. Quartz phenocrysts consist of several grains and are 
up to \ 1A mm. in diameter. Orthoclase and carbonate occur in small veinlets. 
Hornblende and biotite are estimated to form 25 percent of the mineral content 
of this rock, which places it in the higher mafic group or "Howey diorite" type.

No. 62-32-5 Porphyritic (quartz, feldspar) Latite
Location. KRL12659, 150 feet east of the western boundary of the claim and on the 

northwestern side of the trail.
Description. The rock is part of the welded tuff unit and is of medium-grey colour; 

it contains phenocrysts from 2 to 4 mm. in diameter. Ten percent of the rock is 
estimated to consist of feldspar phenocrysts, and 20 percent of quartz phenocrysts. 
Feldspar phenocrysts are individual crystals, but quartz phenocrysts are clusters 
of grains. A few of the phenocrysts are orthoclase, and orthoclase also forms small 
masses in the fine-grained aggregate associated with quartz. Colour banding in the 
rock is due to strings of sericite and orthoclase, and smaller amounts of biotite 
and carbonate. The banding in the rock tends to swing around the phenocrysts 
with a small amount of truncation. Tourmaline and leucoxene are minor 
constituents.

No. 62-32-6 Latite Lapilli Tuff
Location. KRL12659 on the north side of trail, 700 feet east of west boundary.
Description. The rock is a lapilli tuff of the welded tuff unit, and on the weathered 

surface light-coloured lapilli can be seen because they weather in relief and are 
2 to 3 mm. in diameter. The lapilli cannot be seen on the freshly broken surface. 
The lapilli are closely packed, and in thin section are found to consist of a fine 
grained mosaic of quartz and plagioclase. The matrix of the lapilli is mainly 
hornblende with small amounts of biotite, chlorite, and quartz.

No. 62-32-7 Siliceous Latite
Location. KRL12659, on the north side of trail and 300 feet northwest of No.2 post.
Description. A fine-grained siliceous rock of the welded tuff unit that is a medium- 

grey colour on the weathered surface and a dark-grey colour on the fresh surface. 
In thin section the rock is found to consist mainly of a fine-grained aggregate of 
quartz and feldspar. The feldspar is plagioclase, which is clear and untwinned and 
has an index higher than balsam. Hornblende is the next most abundant mineral 
with smaller amounts of biotite, carbonate, and magnetite.
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Table 3 Chemical and mineralogical analyses of metavolcanic rocks

MADSEN SECTION

METABASALT 
62-32-2 62-32-3

SiOa
AU),
Fe20,
FeO
MgO
CaO
NasO
KsO
H2O
H*O
CO,
TiO2
P205
S
MnO

TOTAL

percent
52.0
14.7
2.03
9.26
4.47
9.55
3.37
0.31
0.64
0.22
1.83
1.24
0.11
0.20
0.20

100.1

percent
50.06
13.15
2.05

10.65
6.33
7.60
3.85
0.38
1.12
0.18
0.74
1.11
0.05
0.12
0.23

98.5

AUSTIN TUFF 
62-32-15 62-32-16
percent
54.0
14.9

1.19
10.24
4.53
5.73
1.13
2.62
1.30

none
1.59
0.85
0.12
0.54
0.22

99.0

percent
54.7
13.3
0.86

11.19
3.95
6.70
0.61
2.66
1.72
0.02
0.65
1.07
0.13
0.20
0.29

98.1

62-32-4

percent
55.7
16.4

1.91
6.34
4.70
8.04
3.89
1.08
1.09
0.19
0.72
0.70
0.15
none
0.19

101.1

QUARTZ LATITE, LATITE 
62-32-5 62-32-6
percent

75.5
13.3
0.64
1.36
0.34
0.81
2.63
4.73
0.66
0.05
0.14
0.20
0.02
none
0.02

100.4

percent
69.5
11.2
3.05
4.28
1.07
2.85
3.37
0.76
0.49
0.08
0.20
0.75
0.18
0.12
0.15

98.1

62-32-7

percent
69.3
10.5
2.18
6.94
0.74
3.46
3.20
0.45
0.60
0.03
0.26
0.66
0.22
none
0.10

98.7

SPECIFIC
GRAVITY

Quartz
Plagioclase
Orthoclase

2.98

26.9

F.G. Aggregate ......
Hornblende
Chlorite
Biotite
Sericite
Tourmaline
Garnet
Magnetite
Carbonate
Clinozoisite
Leucoxene

TOTAL

68.4
0.1

4.4
0.2

100.0

2.93

30.6

6.7
59.5

3.2

100.0

2.90 2.85 2.83

5
67
20

5

3

100

2.60 2.75 2.74

62.2
32.5

3.8

0.2
1.5

100.0

No. 62-32-8 Metabasalt
Location. KRL12524 on the west boundary of the claim and north of the powerline.
Description. Pillowed metabasalt that is a dark-grey colour and contains small pink 

garnets and amygdules filled with quartz. The plagioclase is clear and untwinned, 
and in a few places has been altered to clinozoisite. Garnets are associated with 
the feldspar, and in similar rocks on the Consolidated Brewis Minerals property 
in Balmer township these garnets have been identified by the Laboratory Branch, 
Ontario Department of Mines, as almandite. Magnetite and tourmaline are 
present in minor amounts.
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HASAGA SECTION

SiO2
A120S
Fe208
FeO
MgO
CaO
Na2O
KsO
H2O
H20
C02
Ti03
PiO*
S
MnO

TOTAL

SPECIFIC
GRAVITY

Quartz
Plagioclase
Orthoclase
F.G. Aggregate
Hornblende
Chlorite
Biotite
Sericite
Tourmaline
Garnet
Magnetite
Carbonate
Clinozoisite
Leucoxene

TOTAL

META-
BASALT

62-32-8

percent
56.3
12.7
2.59

11.52
3.00
6.75
2.84
0.13
0.80
0.09
0.48
1.39
0.27
0.12
0.22

99.2

2.97

59.2

33.2

2.9
0.6

4.3

100.0

QUARTZ LATITE, LATITE 
62-32-9 62-32-10
percent

72.6
12.1

1.35
5.72
0.63
3.40
2.44
1.14
0.85
0.07
0.19
0.50
0.14
0.10
0.14

101.4

2.72

7

78
15

100

percent
76.0
11.6
0.80
1.13
0.38
0.48
3.63
4.18
0.26
none
0.20
0.24
0.01
0.15
0.03

99.2

2.60

QUARTZ LATITE, LATITE 
62-32-11 62-32-12
percent

65.6
15.8

1.76
2.58
1.61
2.41
5.09
1.42
1.29
none
2.18
0.59
0.15
none
0.06

100.5

2.70

37.2

56.6

0.7

0.7
3.1

0.1

100.0

percent
72.7
14.8

1.55
1.03
0.34
1.30
4.40
2.18
0.46
none
1.39
0.38
0.07
none
0.06

100.7

2.66

42.5
27.6

29.9

100.0

LATITE CONTAINING OVER 10 
PERCENT MAFIC MINERALS 
62-32-13 62-32-14

percent
55.0
13.3
3.81
7.65
3.85
6.22
2.79
0.73
2.15
0.02
1.36
0.88
0.12
0.09
0.27

98.1

2.85

10.6
32.9

1.9

44.1

1.1

8.7
0.7

100.0

percent
55.0
13.3
2.87
8.16
4.78
7.13
2.51
0.82
2.31
none
1.56
0.88
0.11
0.06
0.21

99.7

2.87

19.4
36.3

26.2

5.6

0.1

4.3
4.1

100.0

No. 62-32-9 Latite
Location. KRL12524, on the south side of the powerline and 600 feet east of the west 

boundary of the claim.
Description. A few quartz phenocrysts are present in a fine-grained rock of medium- 

grey colour in the welded tuff unit. In thin section the rock is found to consist 
mainly of a fine-grained aggregate of quartz and feldspar containing small horn 
blende needles.
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Northern Part of Heyson Township

No. 62-32-10 Porphyritic Latite
Location. Baird-Heyson township boundary on the north side of Highway 618.
Description. The rock is part of the welded tuff unit and contains small light-coloured 

feldspar phenocrysts in a fine-grained light-grey matrix. The feldspar phenocrysts 
are only slightly altered but are replaced by sericite along fractures and by small 
irregular patches of orthoclase. Banding is apparent in the thin section; laminae 
that are mainly quartz comprise about one-quarter of this thin section, and other 
laminae of quartz and about 20 percent orthoclase form about three-quarters of 
this thin section.

HASAGA SECTION, HASAGA RED LAKE GOLD MINES LIMITED, HEYSON TOWNSHIP

No. 62-32-11 Porphyritic Latite
Location. K1379, 500 feet west of the east boundary of the claim, along the powerline.
Description. The rock is part of the welded tuff unit and contains feldspar phenocrysts 

up to 4 mm. in diameter in a fine-grained, light-grey matrix. Some of the feldspar 
is porphyritic, some is intermediate in size and is associated with quartz, and some 
forms a fine-grained mosaic of quartz and feldspar. The feldspars are clear and 
contain small flakes of white mica and chlorite. Polysynthetic twinning of the 
plagioclase is common and extinction angles indicate that the feldspar is albite. 
Carbonate occurs in patches and trains in the fine-grained aggregate.

No. 62-32-12 Porphyritic Latite
Location. K1379 adjacent to the west boundary of the claim and north of the junction 

of the trails.
Description. The rock is part of the welded tuff unit and has feldspar phenocrysts l 

mm. to 2 mm. in diameter in a siliceous, sericitic matrix. Polysynthetic twinning 
is present in some of the plagioclase, which is believed to be albite.

No. 62-32-13 Porphyritic Latite
Location. K1377, 600 feet south of the north boundary and 200 feet east of the west 

boundary.
Description. This rock is part of the welded tuff unit containing higher amounts of 

mafics but is a fine-grained dark-grey rock containing small light-coloured feld 
spar crystals. The plagioclase is fairly clear with some polysynthetic twinning. 
Orthoclase is found in small patches on the borders of plagioclase and one veinlet 
consists mainly of orthoclase with a small amount of carbonate. Quartz occurs in 
small grains and hornblende is associated with the quartz in irregular fibrous 
masses.

No. 62-32-14 Porphyritic Latite
Location. K1439 on the north shore of Florin Lake, adjacent to No. l post.
Description. This rock is part of the welded tuff unit that contains higher amounts of 

mafic minerals, and is a dark-coloured greenish-grey rock with feldspar crystals 
from l mm. to 2 mm. long. The plagioclase is untwinned and contains small 
inclusions, and is partly altered to clinozoisite. Quartz is interstitial to the feldspar 
crystals, and hornblende is present in irregular fibrous masses associated with 
biotite. Leucoxene is present in fairly large masses.
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DISCUSSION OF MINERALOGICAL AND CHEMICAL ANALYSES

All the darker rocks have been called metabasalt, because no meta-andesites can 
be mapped separately. Partial analyses of seven specimens of these rocks (Ferguson 
1962, p.7) gave an average silica content of 44.8 percent. In the Madsen section, the 
average of the two specimens of metabasalt that is stratigraphically below the welded 
tuff unit is 51.03 percent silica. Nockolds (1954, p.1021) gives the average of 137 
analyses of basalt and dolerite as 50.83 percent silica, and the average andesite from 
49 analyses (Nockolds 1954, p. 1019) as 54.20 percent silica. Specimen No.62-32-8 
from the stratigraphically higher metabasalt contains a higher percentage of silica, but 
this rock contains amygdules filled with quartz. From the analyses and from the mineral 
assemblage, the rocks are considered to be metabasalts that are in a metamorphic 
grade above the greenschist facies, and are characterized by a horneblende-epidote- 
albite association with the local development of garnet (almandite).

The rocks of the welded tuff unit are variable in their chemical and mineralogical 
constituents. The silica content of the ten specimens analyzed ranges from 55.0 to 75.5 
percent and averages 66.1 percent, which is close to the line between acid and inter 
mediate rocks. The content of the mafic minerals, hornblende, chlorite, and biotite, 
varies widely and ranges from a very small amount up to 44 percent. These rocks have 
been called quartz latites and latites to agree with the usage suggested by the Geological 
Survey of Canada (Guide to the Nomenclature of Igneous Rocks, 1962). Generally, 
the rocks are characterized by a variable amount of quartz with albite as the most 
abundant feldspar, and orthoclase present in some specimens.

Most of the quartz latites contain small amounts of mafic minerals but these rocks 
grade into darker-coloured rocks with more abundant mafic minerals. Five thin sections 
of these rocks were examined and found to contain an average of 33 percent horn 
blende and 3 percent biotite with small amounts of leucoxene and magnetite. Three 
of these specimens contained an average silica content of 55.2 percent, which is close 
to the silica content of andesites.

The tuff beds are of both geological and economic interest, because they are 
the host rocks to the ore at Madsen mine. There is some doubt whether the material 
composing the tuffs was supplied as volcanic ash and ejectimenta or whether these 
rocks might be formed as normal detrital sediments. The method of sampling used 
for the chemical analyses gives the average composition of these rocks, but, undoubt 
edly, a greater range of composition would be obtained by analyzing particular units 
within the tuff. An additional chemical and mineralogical analysis of the mill feed from 
Madsen, which consists of mineralized tuff, is shown in Table 4.

The partial chemical analysis in Table 4 is generally similar to the analyses for 
the Austin tuff that are given in Table 3. The silica content of these tuffs is intermediate 
between the silica content of the metabasalts and rocks of the welded tuff unit. It is 
interesting that the ferrie iron content of the two specimens of unmineralized Austin 
tuff is slightly higher than this constituent in the metabasalts, and considerably higher 
than in the rocks of the welded tuff unit.

Some parts of the tuff beds contain small angular fragments that are mainly latite 
and quartz latite. Generally, the tuff is banded with individual bands less than an inch 
thick with an alternate colour banding from brownish to greenish. Hawley (1946) 
made a study of the tuffs at Starratt Nickel, and Butler (1955) made a similar exami 
nation of the Austin tuff; the following description is taken from these two authors.
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Northern Part of Heyson Township

Table 4 l Mineralogical and chemical analysis of mineralized tuff, Madsen mine.

MINERALOGICAL ANALYSIS1 CHEMICAL ANALYSIS2 
______(Mathieu 1962. p.3)______ (Van Loon 1951. p.105)_______

MINERAL WEIGHT CONSTITUENT WEIGHT OUNCES
percent percent per ton

Quartz 35 Si (X 51.66
Biotite 39 AlaO8 12.29
Pyroxene 10 CaO 6.10
Chlorite 5 Mg O 3.62
Calcite 5 Fe 9.20
Epidote and garnet 5 S 3.51
Pyrrhotite .... As 0.04
Pyrite . Cu 0.02
Arsenopyrite .... Au 0.2359
Ilmenite Ag 0.05 
Magnetite
Chalcopyrite l

TOTAL 100 TOTAL 86.44
iHeavy liquids were used for mineral separation and identification was by microscopic and X-ray methods.

The sample was taken from mill heads. 
2A composite sample from Madsen mill feed for the month of June 1940.

The mineral constituents show a rapid variation across the bedding. The lighter- 
coloured bands consist of quartz with traces of fine magnetite and scattered grains 
of biotite, sericite, and zoisite. Other bands consist of tremolite and hornblende 
(paragasite) as the main constituents with an associate mosaic of quartz, plagioclase, 
and sericite. Biotite-rich bands are associated with quartz, garnets, and zoisite. In 
some coarse-grained sections skeletal crystals of andalusite replaces quartz-feldspar 
bands in the biotite schist. The andalusite contains minute inclusions of biotite and 
iron oxides. Staurolite was present in one section. An older corroded type of garnet 
is found in certain beds, and a younger fresher type is associated with veinlets and 
with sulphides. A few grains of microcline are associated with the sulphides, and a 
small amount of calcite is present in some sections. A little chlorite is associated with 
the biotite. Butler also examined four thin sections from the McVeigh tuff and found 
the mineral assemblage to consist almost entirely of amphibole and biotite. Mathieu 
(1962) identified pyroxene, but other investigators recorded the presence of horn 
blende.

Knowledge of the chemical and mineralogical composition has not provided a 
definite answer to the origin of the material forming the tuff beds. The occurrence of 
banded chert in the same stratigraphic position as the Austin tuff indicates that deposi 
tion of the chert was subaqueous rather than subaerial, and presumably the tuff is also 
a water-laid deposit. The type of sampling that was used obtained the average value 
of the tuff but did not indicate whether some beds were siliceous and whether other 
beds might be argillaceous. However, the analyses did indicate that there is no concen 
tration of silica or alumina in the tuffs in contrast to the adjacent volcanic rocks. 
Andalusite and staurolite are found generally in sedimentary rather than in volcanic 
rocks. However, these minerals could form from clay minerals that developed in ash 
beds owing to weathering or to the action of hot springs. Generally the evidence seems
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to indicate that the tuffs are ash beds that probably were water-laid, rather than sedi 
mentary rocks derived from the erosion of pre-existing rocks.

Basic and Ultrabasic Intrusive Rocks

Some rocks of this group may be the coarser-grained parts of basalt flows that 
cannot be differentiated from similar rocks of intrusive origin. All the metagabbros 
in the map-area, except the porphyritic ("turkey-track") metagabbro and one dike 
of metagabbro that is of later age than the porphyritic type, are included with this 
group. It is probable that rocks included within the group are of more than one age 
and mode of formation.

The metagabbros occur as large sill-like masses with some dike apophyses, 
small stocks, and minor dikes. A persistent belt of these rocks extends northeast 
across the township for four miles, and this zone of rocks is probably due largely to 
the presence of a sill that has been repeated by folding. Throughout much of this 
length at least two bands of metagabbro from 200 to 400 feet wide are present. The 
persistence of these zones of metagabbro has been established by a combination of 
mapping, drilling, and magnetic traverses.

Other large areas of these rocks are found from Snib Lake southwest to the 
township boundary; south of Wales and Killoran lakes an outcrop area extends 
for 7,000 feet, and additional smaller bodies exist farther to the northeast. Dikes of 
these rocks are associated with the two groups of country rocks and vary in width 
from a few feet to 150 feet. The larger dikes are known to persist for lengths of a 
few hundred feet to 7,000 feet. Smaller dikes up to 20 feet wide are present on many 
outcrops of welded tuff, but such dikes in many places end abruptly at a crossjoint.

The metagabbros are medium-grained rocks of dark-grey or greenish colour 
motted with light-cream-coloured feldspar. The feldspars are tabular in shape and up 
to 3 millimetres long, and are surrounded by the dark-coloured ferromagnesian 
minerals. In some localities the hornblende is abundant, and the crystals weather in 
relief with individual crystals 3 to 4 millimetres long and about 2 millimetres in dia 
meter, with associated small feldspar crystals. The magnetic relief over these rocks 
is variable and in some cases may be low; but the larger steeply dipping sills give a 
magnetic relief of 1,000 to 2,000 gammas, and a very few give readings over 3,000 
gammas.

METAGABBRO, HORNBLENDITE, SERPENTINITE

Zones of these rocks are present on the shores of St. Paul Bay, to the west and 
northwest of Coin Lake, and to the north of Highways 105 and 125. These rocks 
are generally similar to the metagabbros but contain more basic phases and strongly 
altered zones. The hornblendite is a more basic phase of the metagabbro containing 
abundant hornblende and less than 10 percent feldspar. The serpentinites have been 
strongly altered so that in the hand specimen they appear to be fine-grained and are a 
light-grey colour on the weathered surface and a medium-grey on the fresh surface. 
The hardness of the serpentinites is variable; in some localities they are very soft but 
in others are of medium hardness. An outcrop on claim K1472 of the Teck (Howey) 
property contains 1A -inch veinlets of asbestos.
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Northern Part of Heyson Township

The serpentinites are believed to be similar in composition to the East Bay 
serpentinite, which is known from outcrops and underground workings in Bateman 
and Dome townships. Our thin section was examined from an outcrop on the shore of 
St. Paul Bay 1,600 feet east of the township line. Antigorite and talc are the principal 
mineral constituents with fine grains of magnetite that in places show mesh structure 
after olivine. A small amount of carbonate is also present. The rock appears to be an 
altered peridotite.

Granitic Rocks

DOME STOCK AND FAULKENHAM LAKE STOCK

The southern part of the Dome stock extends into the northwestern part of the 
township. The intrusive rocks of the stock appear to be conformable with the adjacent 
country rocks. The contact of the granitic rocks with the carbonized latite is exposed

Table 5 Mineralogical analyses of granitic rocks in volume percent.

DOME STOCK

Quartz
Orthoclase
Microcline
Plagioclase

G.16
19.5
13.6

53.2
(An,*)

G.58
30.3

47.1
(An*)

G.60
25.6

0.4

59.6
(Anw )

FAULKENHAM LAKE STOCK
FL.69

4.7
22.9

53.1

Graphic Intergrowth ...... ...... ...... ......
Hornblende
Biotite
Chlorite
Magnetite
Pyrite
Titanite
Leucoxene
Clinozoisite
Carbonate
Apatite

TOTAL

9.0
2.9
0.1
0.1

0.2
0.4

100.0

0.9
16.8
0.3

4.6

100.0

11.6
0.7

0.4

0.1

1.6

100.0

10.5
7.5

0.1
0.5

0.4

0.3
100.0

FL.70
33.1

9.6
2.2

48.9

0.9

3.4

0.3
1.1

0.3
0.1

100.0

B62-6
24.9
13.3

54.8

5.9

0.2

0.5

100.0
SAMPLES
O.16 Dome township on the south shore of Skookum Bay and 1,200 feet northwest of No. l post KRL6121,

Heyson township. 
O.S8 Buffalo Red Lake property SO feet north of No. 2 post K1426, and very close to the boundary of the

Dome stock.
G.60 Buffalo Red Lake property, outcrop adjacent to the boundary of K1428. 
FL.69 South shore of Faulkenham Lake, on the south boundary of KRL13532. 
FL.70 Point on the eastern shore of Faulkenham Lake, near No. 3 post KRL13130. 
B62-6 Baird township, New Faulkenham property, KRL12875, on south side of a small lake. 
Note: L. H. Forsythe (1965) determined the composition of the feldspars of specimens from the Dome stock

by X-ray methods.
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Figure 2 — Variation diagram for the major rock constituents from the Dome Stock.

on an outcrop in the southern part of KRL410, and granitic rocks adjacent to 
the contact are exposed near the southern boundary of claim K1426. The contact on 
KRL410 is difficult to delineate precisely because both rock types are light-coloured 
and contain quartz and feldspar, but the latite is grey in colour rather than pinkish and 
the country rocks are rusty owing to alteration of carbonate.

The granodiorite of the Dome stock is a uniform medium-grained rock with grains 
of quartz and feldspar from 2 mm. to 4 mm. in diameter. Generally the feldspar is 
slightly pinkish in colour and in a few localities is predominantly pink. Micaceous 
minerals are more abundant near the contacts of the stock. In Heyson township no 
outcrops were observed that contained inclusions, and no pegmatite dikes were seen.

The eastern part of the Faulkenham Lake stock extends into the township; much 
of the surface area of the stock is covered by the waters of Faulkenham Lake. One arm 
of the stock tapers to a point south of Faulkenham Lake on claims KRL12912 and 
KRL12913. A separate dike or elliptical cupola from the stock outcrops on KRL12913 
and KRL12914 and adjacent areas. The rocks of the central part of the stock are 
pinkish in colour and contain quartz and feldspar that varies in colour from flesh to 
pink. Biotite is the most abundant ferromagnesian mineral but the content of mafic
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Northern Port of Heyson Township

minerals is low in some areas. The outcrop on the southern shore of Faulkenham Lake 
is darker in colour with flesh-coloured feldspar and more abundant dark minerals. 
This outcrop also contains dark-coloured inclusions.

MINERALOGICAL RELATIONS OF GRANITIC ROCK SPECIMENS

G. 16
Location. Dome township, on the south shore of Skookum Bay, and about 1,200 feet 

northwest of No. l post of KRL6121 (Heyson township ).
Description. The specimen contains quartz crystals about 2 mm. in diameter and 

clusters of pink feldspar from 4 mm. to 7 mm. in diameter. There is no twinning 
of the plagioclase, but zoning of the original plagioclase is shown by the pattern of 
alteration minerals. The index of the plagioclase is considered to be slightly 
higher than balsam, and the composition was determined by Forsythe (1965) as 
AnJ5. Orthoclase occurs in irregular patches and contains inclusions of clear 
feldspar. Biotite, chlorite, and epidote replace the earlier ferromagnesian 
minerals.

G. 58
Location. Buffalo Red Lake property 50 feet north of No. 2 post of K1426.
Description. The rock is a medium-grey colour and contains crystals of quartz and feld 

spar l mm. to 2 mm. in diameter. In the thin section, there are zones of quartz, 
carbonate, chlorite, and a little magnetite that are believed to have developed by 
shearing. The chlorite is light-coloured and faintly pleochroic, and the biotite 
occurs in small flakes. A small amount of polysynthetic twinning can be seen in 
the plagioclase, and Forsythe (1965) has determined the plagioclase to be 
albite (An5 ).

G. 60
Location. Buffalo Red Lake property, outcrop adjacent to the south boundary of 

K1428.
Description. Grains of quartz and light-grey feldspar crystals up to 3 mm. in diameter 

can be observed on the weathered surface. The plagioclase is fairly fresh and 
contains some flakes of white mica and exhibits very little twinning; Forsythe 
(1965) determined it as albite (Ani0 ). Orthoclase was found mainly along the 
edges of the plagioclase, but it is occasionally found in the centres of the plagio 
clase. Biotite and chlorite replace an earlier ferromagnesian mineral.

FL.69
Location. South shore of Faulkenham Lake, on the south boundary of KRL13532.
Description. The feldspar is a light-pinkish-grey with a few crystals of deeper pink, 

and no quartz could be seen in the hand specimen. The plagioclase is clear with 
very little twinning and has an index higher than balsam. Orthoclase forms fairly 
large patches interstitial to the other feldspar, and in many places is adjacent to 
the ferromagnesian minerals.

FL.70
Location. Point on the eastern shore of Faulkenham Lake, near No. 3 post KRL13130.
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Description. Quartz grains are from l mm. to 2 mm. in diameter, and pink feldspar 
clusters are from 4 mm. to 8 mm. in diameter. The plagioclase is fairly fresh with 
little polysynthetic twinning and contains fairly large flakes of white mica. The 
refractive index of the feldspar is difficult to determine, but it is believed to be 
higher than balsam. Part of the potassium feldspar is orthoclase and part shows 
microcline twinning. The potassium feldspar is in fairly large interstitial masses 
and appears to replace an earlier feldspar. Quartz and potassium feldspar were 
seen in adjacent parts of the thin section.

B62-6
Location. Baird township, New Faulkenham property, KRL12875.
Description. Quartz and flesh-coloured feldspar can be seen on the weathered surface 

of the rock with most of the feldspars about 3 mm. long. The feldspar shows 
very little twinning and the index is believed to be less than balsam. Orthoclase 
forms irregular patches on the borders of plagioclase, but some wedges of ortho 
clase extend deeply into the plagioclase crystals. Biotite is in stringy flakes 
associated with leucoxene and appears to be secondary.

SPECIAL STUDIES OF THE DOME STOCK

Chemical Analyses

Fourteen complete chemical analyses by rapid methods were made from rocks 
of the Dome stock collected along two intersecting diameters of the stock. One of these 
section lines is in a generally east-west direction, and a variation diagram for the 
major constituents along this section line is included with the Dome township report 
(Ferguson 1966, p.30). A variation diagram for the major rock constituents for 
specimens collected near a line at N300W is included with this report; the diagram 
shows that along this diameter of the stock the major constituents are present in fairly 
constant amounts in the central part of the stock, but that variations were found near 
the margins of the stock. The average silica content for specimens from the central 
part of the stock, G.48, G.24, G.29, and G.16, is 67.3 percent, and Nockolds (1954, 
p. 1014) gives the silica content of the average granodiorite as 66.88 percent. Speci 
men G.58 represents a more acidic phase near the southern boundary of the stock. 
The silica content of the rocks of the western and northwestern part of the stock 
gradually decreases, and the granodiorite grades into diorite. Specimen G.47 has been 
mapped as granodiorite, but is intermediate in composition between granodiorite 
and diorite. The complete chemical analyses for the analyzed specimens have been 
reproduced by Maniw (1965, p.20,21).

Distribution of Radioactivity, Zirconium, Heavy Metals, and Silica

Gross (1952, p.732-734) has published diagrams showing the distribution of 
radioactivity, zirconium, heavy metals, and silica. A restudy of the composition of the 
stock was made to supplement the geological study. In addition to the 14 complete 
chemical analyses of specimens from the stock, 12 other analyses were made for silica 
in order to draw a plan showing isopleths dividing the stock into areas where the range
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of silica content is 2 percent. These figures, including the revised figure for silica, are 
reproduced with the Dome township report (Ferguson 1966, p.31-34). The figure 
for silica shows that there is a more-or-less regular variation in the silica content over 
the stock with the eastern part containing 14 percent more silica than the western part.

Variations in the Composition and Crystal Structure of the Feldspars

Forsythe (1965) made a study of the feldspars from specimens from the Dome 
stock. The feldspars were separated from the associated minerals using a magnetic 
separator and plagioclase was separated from the potassium feldspar by a sink float 
method. The anorthite content of the plagioclase was determined by X-ray methods on 
material that was minus-100-mesh and plus-200-mesh. The diagram of this is to be 
found in the Dome township report (Ferguson 1966, p.35), and shows for the part of 
the stock in Heyson township a generally lower anorthite or higher albite content near 
the borders of the stock. There is a north-south valley of lower albite content in the 
central part of the stock trending at a large angle to the southern contact of the stock.

Forsythe also made a study of the triclinity of the potassium feldspar. The geologi 
cal significance of triclinity is not fully understood but orthoclase is considered to be 
the mgh-temperature form, and maximum microcline is considered to be the low- 
temperature form. The amount of triclinity may be a measure of the relative tempera 
ture of formation or it may also be related to the rate of cooling after crystallization. 
The pattern of curves obtained is generally similar to the curves obtained for the 
anorthite content of the feldspars. From this study it is concluded that the outside of 
the stock cooled more quickly than the inside of the stock. The lower temperature is 
probably related to the presence of volatiles that are the active agents in transport of 
mineralization.

Sulphur Isotope Data

Shima et al (1963, p.2845) determined the sulphur isotope abundances of four 
composite samples of four areas of the Dome stock. The isotope abundances of S32 
to S34 of these four samples were found to be abnormally high and completely outside 
the range for other igneous rocks. Consequently, the authors suggest that the stock 
consists of regenerated sedimentary material. Gross and Thode (1965, p.587, 588) 
give the isotope ratios obtained for the four samples and discuss the relationship of 
the stock to the adjacent gold deposits.

Isotopic Ages

Purdy and York (1966) dated two rock specimens from the Dome stock by the 
whole-rock rubidium-strontium method. Specimen GAl (analysis No. 62-2-10) was 
collected near a point on the western end of McKenzie Island, which is 600 feet 
slightly north of east from No. 2 post of KRL11561. The second specimen, RLR-1, 
was from a depth of 160 to 170 feet in drillhole C-3 on the Cable Mines and Oils 
property near White Horse Island. The isotopic age of the rocks is reported as 
2,450 100 m.y. (million years), which is the same age obtained for specimens of 
granite collected south of Red Lake and determined by the same method.
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GRANITIC ROCKS AND THEIR ISOTOPIC AGES OUTSIDE THE RED LAKE 
VOLCANIC-SEDIMENTARY COMPLEX

Section on the Chukuni River System North of Red Lake

The area to the north and east of the Red Lake area is shown on the Geological 
Survey of Canada Map 58-1959, Geology, Trout Lake, Kenora District, Ontario 
(published 1960 at a scale of l inch to 4 miles), and is described by Duffel et al (1963, 
report and Map 2-1963). The following description of the granitic rocks is taken from 
Duffell d (1963, p. 10):

An attempt has been made to group the granitic rocks into three broad categories. The largest 
group (6) [map unit 6 on G.S.C. Map 2-1963] consists mainly of foliated granitic rocks, which in 
many places appear to have been derived from granitization of volcanic and sedimentary rocks. 
The second group (7) [map unit 7, on G.S.C. Map 2-1963] are porphyritic and distinctive. 
Phenocrysts of feldspar l inch or more in length are common . . . The third group of granitic 
rocks (8) [map unit 8 on G.S.C. Map 2-1963] are mainly leucocratic, pink and white, massive 
granites, which appear to be the latest expression of granitic emplacement in the project area.

The foliated granitic rocks are further described in the Descriptive Notes on Map 
58-1959 as follows:

Medium- to coarse-grained quartz diorite, granodiorite and quartz monzonite (5) map unit 6, 
[on G.S.C. Map 2-1963] underlie more than half of the map area . . . Most of the rocks of 
map unit 5 exhibit massiveyweathered surfaces, but well developed foliation marked by plane dis 
position of the mineral grains, can commonly be seen on the fresh surfaces. Fresh and weathered 
surfaces range from grey for quartz diorites to salmon pink for quartz monzonites. Biotite and 
hornblende comprise 5 to 3096 of the rocks.

A porphyritic variety (5a) [map unit 7, on G.S.C. Map 2-1963] is characterized by crystals 
of potash feldspar, as much as 2 inches long, which compose 20 to 60 percent of the rock.

The author travelled upstream from Red Lake by way of the Chukuni River to 
Little Vermilion Lake, described particular outcrops, and collected eight rock speci 
mens over a section length of 10 miles. The rocks adjacent to the volcanic-sedimentary 
belt are foliated granitic rocks as described above, but at three of the localities the 
rocks contain dark-coloured inclusions up to a foot long with the long axes of the 
inclusions striking from N600E to N700E. Analyses of these granitic rocks gave 
compositions similar to the rocks of the Dome stock and McKenzie Island stock. These 
analyses are reproduced as part of a thesis (Maniw 1965, p.22, 23). The average 
silica content for the eight specimens is 62.4 percent, which is close to the analysis of a 
composite sample of the group that was 62.9 percent silica.

Lowdon (1961, p.55) gave an isotopic age determined on biotite from the foliated 
granitic rocks on a small lake immediately north of Nungesser Lake and 2 miles east of 
Pringle Lake, or about 32 miles northeast of the northern boundary of McDonough 
township. The rock is described as a biotite granodiorite and the potassium-argon age 
is given as 2,625 m.y. (million years).

Section to (he South of Red Lake along the Red Lake Road

The granitic rocks of the batholiths surrounding the Red Lake volcanic-sedi 
mentary complex are shown by Horwood on O.D.M. Maps 49a and 49b as being along 
the south boundary of Heyson township. In 1961 the present author and his assistants 
collected a suite of specimens at 29 localities on Highway 105, or the Red Lake road, 
from the southern boundary of Heyson township to Vermilion Bay, a distance of about 
105 miles. These specimens were collected at 2-mile intervals or at the first outcrop 
found on the highway beyond the 2-mile interval. One outcrop on the north side of 
the Troutlake River, which flows into Pakwash Lake, is argillite and greywacke, but
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Northern Part of Heyson Township

all other outcrops are granitic rock types. Eight of the granitic rocks were uniform 
granites, three of the outcrops were uniform granitic rocks containing inclusions, and 
fourteen outcrops were gneissic rocks. This sampling indicates that in the larger areas 
of granitic rocks there are considerable amounts of granitic gneiss and granitic rocks 
containing inclusions, which is evidence that pre-existing rocks have contributed to the 
composition of these rocks. Seven rock specimens of the gneissic granitic rocks were 
recorded by Maniw (1965, p.20, 21). For one analysis the silica content is 52.2 
percent but for the other six analyses the silica content ranges from 69.4 to 72.9 
percent. Plotting the major constituents on a triangular diagram shows that the 
granitic rocks both inside and outside the volcanic-sedimentary belt fall within the 
same field (Maniw 1965, p. 18).

Maniw (abstract in Maniw 1965) carried out a statistical analysis of the con 
stituents of the granitic rocks both inside and outside the Red Lake volcanic-sedi 
mentary, and concluded:

If the chemical analyses of the two granitic stocks (Dome stock and McKenzie Island stock), 
cutting the greenstone belt, are combined into one group, and the analyses from the granitic and 
gneissic rocks to the north and south of the greenstone belt, are combined into another group, 
then, the average chemical compositions of the two combined groups are not different at a 
ninety-five percent level of confidence.

J. W. Purdy (1964, p.45,46) of the Department of Physics, University of 
Toronto, determined the isotopic ages of five specimens of granitic gneiss from the Red 
Lake road (Highway 105) by a whole-rock strontium-rubidium method. The speci 
mens used were RLR-8, RLR-14, RLR-16, RLR-27, and RLR-37, and the geological 
age is given by Purdy as 2,260 m.y. (million years). An isotopic age on biotite by 
the potassium-argon method has been reported by Lowdon et al from a specimen from 
the Red Lake road collected immediately below the dam at Ear Falls. This is the same 
outcrop area as RLR-14, and the age (Lowdon et al 1963, p.79) is 2,225 m.y. Lowdon 
also determined the geological age of biotite by the potassium-argon method from a 
granitic rock on Highway 105, 100 yards east of the falls at the north end of Perrault 
Lake, which corresponds to RLR-18 specimen location. The age was determined as 
2,375 m.y. (Lowdon et al 1963, p.78), and the specimen is described by Lowdon 
as follows:

The sample is a massive, medium-grained, red leucocratic granite containing a little biotite 
and scattered red garnets. The granite is spotted with dark knots, mostly about an inch across, 
which are apparently inclusions of sedimentary material for they consist chiefly of biotite, 
sillimanite, and cordierite. The biotite is fresh. The analyzed concentrate was obtained very 
largely from the knots but the age is, nevertheless, thought to indicate the time of crystallization 
of the granite.

Purdy and York (1965) determined the isotopic age of two granites situated south 
of Red Lake by the whole rock strontium-rubidium method. Specimen RLR-7 was 
collected on Highway 105 to the south of Gullrock Lake and 5V2 miles southeast of 
the southeast corner of Heyson township. The other specimen, RLR-27 was collected 
on the highway between Cliff Lake and the southern end of Cedar Lake. These 
specimens gave an age of 2,410 million years, which agrees with the age of specimens 
from the Dome stock.

QUARTZ-FELDSPAR PORPHYRY

One dike of quartz-feldspar porphyry has been mapped in an area underlain by 
metagabbro, one within a band of metabasalt, and three others within the rocks of the 
welded tuff unit. The first two dikes mentioned are to the west of Snib Lake on claims 
KRL13243 and KRL13659, and a third dike is on the Hasaga property claim K1376.
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Photo 5 — Porphyritic metagabbro ("turkey-track") from a dike near the north side of Faulkenham Lake in
Baird and Heyson townships. Specimen collected from the boundaries of claims KRL11502 and KRL12638, in

Baird township; natural scale. (Studio photography by the T. Eaton Co.)

These dikes are up to 20 feet wide, strike in a northeasterly or easterly direction, 
and conform with the trend of the country rocks. The dike on claim K1376 is 2 feet 
wide, strikes N65 0E, and contains small light-coloured feldspar crystals in a fine- 
grained siliceous matrix, although other dikes contain larger phenocrysts of both 
quartz and feldspar. Two other dikes of feldspar porphyry, from 2 feet to 6 feet wide 
were observed on small outcrops on the east side of claim KRL19401 on the Bright 
Red Lake property, but they are not shown on Map 2125.

LATE BASIC DIKES

Porphyritic Metagabbro ("turkey-track")

These dikes are known to cut the Dome stock in Dome township and the Faulken 
ham Lake stock in Baird township. The porphyritic metagabbro is of distinctive 
appearance, and all such dikes and stocks of similar rocks are included with this group. 
A dike of porphyritic metagabbro is present on the north side of the Faulkenham Lake 
stock and is about 200 feet wide on the Baird-Heyson boundary. This dike persists 
eastward for 2,500 feet and decreases in width to less than 100 feet. Four other short 
dikes of this type have been mapped north of Faulkenham Lake. Two small stocks of 
similar rocks exist in the eastern part of the township at about l ,500 feet west of the 
2-mile post and 6,500 feet west of the 3-mile post.

The porphyritic metagabbro contains light-coloured tabular feldspars, which are 
commonly up to 8 millimetres long and, in a few localities, are up to 20 millimetres
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long. These feldspars tend to be arranged in radiating clusters and resemble the imprint 
of a bird's foot; consequently they are called "turkey-track". A point-count analysis 
was made on a thin section of a specimen from the dike north of Faulkenham Lake, and 
the rock was found to consist of 42.0 percent plagioclase (An36), 48.6 percent horn 
blende, 6.8 percent biotite, 6.8 percent quartz, and 1.3 percent magnetite. Some of 
these dikes contain augite, and the content of dark minerals is over 40 percent so that 
they are considered to be metagabbro rather than diorite.

Metagabbro

Dikes of metagabbro cut the granitic rocks of the Dome stock and the Faulkenham 
Lake stock in Dome and Baird townships respectively, but these dikes have not been 
observed to cut either of these stocks in Heyson township. On claim KRL16673 of 
the Madsen (Mills) property, a dike of similar appearance to the other metagabbros 
cuts a dike of porphyritic metagabbro indicating that it is of later age.

Lamprophyre and Trap Dikes

On the Madsen property claim KRL12683, a biotite lamprophyre dike is present 
in rocks of the welded tuff unit. A trap dike on the powerline to the southeast of Wales 
Lake cuts across an area presumed to be underlain by porphyritic metagabbro.

Cenozoic

PLEISTOCENE

In much of the map-area there is fairly abundant outcrop and the glacial deposits 
are thin or lacking. The areas of less abundant outcrop and thicker glacial deposits are 
the valley of Killoran Creek, which drains Killoran and Wales lakes, and subsidiary 
valleys of this drainage system to the southeast of Wales Lake. Another area of scant 
outcrop is in the eastern part of the township on the western side of the township 
boundary from \ 1A to 3 miles south of the northeast cornerpost of the township.

General Statement and Published Descriptions of Surficial Deposits

The glacial geology of the northern part of Heyson township is described and 
shown on the map accompanying Prest (1963). The larger part of the township is 
shown on Ontario Department of Lands and Forests Map SI 65, (Kenora-Rainy River 
Surficial Geology), and the geology has been described by Zoltai (1961). On this map 
the major part of the township is shown as covered with sandy till with varved clay and 
silt in the southeast corner of the township and extending into the township farther 
to the north.

Glacial Striae Eight glacial striae have been recorded in the area mapped. The striae 
observed are all on the finer-grained rocks and no striae were observed on the granitic or 
other medium-grained rocks. Many of the striae noted have been covered with over 
burden for most of the time since glaciation. Two of the striae strike from S20 0W to 
S45 0W, two strike from S400W to S45 0W, and four strike from S500W to S60 0W.
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Photo 6 — Sandy boulder till on the east side of Highway 105, 1,200 feet west of the 3-mile post on the east

boundary of the township.

Glacial Sections Glacial sections are exposed in one borrow pit, in gravel pits near the 
highways, and in one gravel pit in Dome township near the township boundary; these 
sections have been plotted on the accompanying diagram (Figure 3 ). In the borrow pit 
(not shown on map) on the southeast side of Highway 125 on claim KRL856, varved 
clay is exposed at the bottom of the section and consists of grey clay with thin varves. 
The upper l foot to 2 feet is boulder clay with abundant pebbles up to 2Vz inches in 
diameter and a few boulders up to 2V2 feet in diameter.

In the gravel pit on the north side of Skookum Bay, claim KRL5888, in Dome 
township, the lower 6 feet consist of bedded sand with lenses of gravel. The overlying 
unit is 3 to 4 feet of varved clay with most varves about 1A inch thick. Bedding was 
most pronounced in the lower part, which was light-buff; the upper part was chocolate- 
brown. The upper 2 feet consisted of sandy till with good bedding in the lower 6 inches 
and containing pebbles about 1A inch in diameter with a few pebbles up to l inch. The 
upper part of this unit is poorly bedded.

The walls of the pit on the west side of the road on claim KRL1348 are largely 
slumped with gravel and fine sand on the floor of the pit as well as abundant pebbles 
and boulders mostly from 4 inches to 6 inches in diameter with a few boulders up to 
18 inches in diameter. On the north side of the pit there was a 2-foot section of len 
ticular sand and gravel beds overlain by 3 feet of sandy boulder till with pebbles 
irregularly distributed throughout. The pebbles are mostly about l inch in diameter, 
but a few are up to 2 1A inches thick.

A gravel pit exists east of Highway 105 about 1,200 feet west of the 3-mile post 
on the east township boundary. One foot of fine gravel is overlain by 4 feet of fine 
sand and gravel. A sandy boulder till forms the next unit and consists of about 30
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Figure 3—Glacial sections, Dome and Heyson townships.

percent pebbles, cobbles, and boulders of granitic rocks. Most of the rock fragments 
are l to 2 inches in diameter, but there are a few boulders up to 18 inches in diameter. 
History of Deglaciation The following resume of the history of deglaciation is taken from 
Prest (1963, p.6,7). As the Wisconsin ice-sheet retreated, the vicinity of Red Lake 
was covered by glacial Lake Agassiz. A re-advance of the ice moved westward and 
built a major end moraine, called the Lac Seul moraine, that is about 15 miles east of 
Heyson township. When the ice-sheet retreated, the height of the lake was 300 feet 
above the present level of Red Lake as shown by the beaches developed on the Lac 
Seul moraine. Raised beaches are found on both sides of the Lac Seul moraine, but the 
best developed beaches are on the western or southwestern side. The varved clay 
deposits are believed to have formed in this glacial lake, and as the waters of the 
glacial lake retreated some reworking of the glacial material took place.

RECENT

Along shorelines and creek valleys some beach deposits, gravel bars, and deltaic 
deposits are forming, and in the swamp and muskeg areas peat deposits are accumulat 
ing. A tailings deposit was formed on the Teck (Howey) property during the period 
of mining and milling operations, and a tailings deposit is now being formed down 
stream from the Madsen property.
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MAGNETIC SURVEYS

Ontario Department of Mines-Geological Survey of Canada aeromagnetic maps 
851G (Gullrock Lake) and 852G (Red Lake) at a scale of l inch to l mile, cover the 
area. On these sheets the magnetic data was obtained on lines at a mean flight spacing 
of 2,640 feet and a mean terrain clearance of 500 feet. An aeromagnetic map of the 
area was supplied to the writer by Mespi Mines Ltd. This map is at a scale of Vi mile 
to the inch, the mean flight line spacing was 660 feet, and the mean terrain clearance 
was 200 feet.

Ground magnetic surveys had previously been made on the properties of: Advance 
Red Lake; Bright Red Lake; Continental Consolidated Mines and Oils (Duroc); 
Madsen (Ava); H. A. Newman; and Valloc. Additional magnetic traverses were made 
by members of the field party. These traverses were mainly restricted to areas where 
outcrop information is poor and aeromagnetic maps had indicated zones of strong 
magnetic intensity.

During the survey a one-man vertical-intensity type Sharpe magnetometer was 
used with a scale-constant of 20 gammas per scale division. The magnetic base-level 
used was the base-level used by Mining Geophysics Corporation Limited for surveys 
in Balmer township and for Ontario Department of Mines surveys in Bateman, Mc- 
Donough, Dome, and Baird townships. The ground magnetic surveys previously done 
for mining companies were incorporated into the present survey by rereading a group 
of stations in order to adjust the station data to the new base-level.

The ground magnetic relief in areas underlain by altered ultrabasic rocks ranges 
from 1,000 to 4,000 gammas above the base-level. In areas underlain by metagabbro, 
the magnetic relief varies from low to 2,000 gammas. An arcuate anomaly of from 
l ,000 to 2,000 gammas extends from Snib Lake northeast and east to the township 
boundary. This anomaly is associated with rocks of the welded tuff unit and conforms 
with the structural trend of the rocks, but it has not been correlated with a particular 
rock type.

STRUCTURAL GEOLOGY

Strikes and dips may be obtained on pillows in the basaltic lavas, on bedding in 
the banded chert, and on the zones of latite breccia. Some metagabbro and altered 
ultrabasic rocks are generally sills with minor crosscutting relationships so that the 
outlining of these bodies by mapping or by magnetic methods provides information on 
the structural trends. In no place has it been possible to determine the tops of beds by 
the shape of pillows. From geological mapping supplemented by mine workings in 
adjacent townships, the superposition of the rock groups is well established; basalts 
are the oldest rock and are overlain by rocks of the welded tuff unit. On the Madsen 
(Ava) property, 200 feet north of No. 2 post of claim No. K1457, rocks of the 
welded tuff unit overlie pillow lava. (See Photo 4, p. 11.) The lapilli tuff fills in the 
depressions between adjacent pillows indicating that it was laid down upon the pillows. 
Only one plunge observation on lineation was made, and that was in the southwestern 
bay of Coin Lake.

31



Northern Part of Heyson Township

Folding

The country rocks and associated basic and ultrabasic sill are rock units that are 
persistent along the strike. From mapping these units and from the known super 
position of beds, it has been possible to assume that a series of complementary anti 
clines and synclines are present in the map-area.

A central syncline, called the Heyson syncline, extends northeast for 4 miles from 
the west boundary of the township. The central part of the syncline is occupied by 
welded tuff with persistent bands of lapilli tuff, and within and adjacent to these rocks 
are lenses of metagabbro. The Austin tuff, which contains the ore at Madsen, underlies 
the welded tuff unit and is known to extend for 3,000 feet east from the township 
boundary. From surface to a depth of 4,000 feet this bed dips at about 65 0SE.

The Heyson syncline is flanked on the north by the Heyson North anticline and 
on the south by the Heyson South anticline. The central part of each of these anticlines 
is marked by a fairly narrow zone of metabasalt, and the two axes converge into a 
single axis at the eastern end. Because the zones of metabasalt maintain a fairly uniform 
width for several miles, the net plunge of these structures is considered to be small. 
The presence of the Heyson syncline, appearing where the axis of the anticline splits, 
requires a plunge to the southwest, but about 5,000 feet farther east rocks of the 
welded tuff unit close over the metabasalts, which requires a plunge to the east.

The adjacent folds to the north are the Snib Lake syncline, and the Snib Lake 
anticline. From the shape of these folds it would appear that the plunge is toward the 
northeast. The Coin Lake syncline, the Coin Lake anticline, and an unnamed syncline 
northwest of Coin Lake appear to plunge to the east.

Structural Relationships of Intrusive Rocks

Some of the large metagabbro bodies appear to be sills, although there may also 
be some crosscutting relationships; the smaller dikes or sills appear to be generally 
conformable with the strike of the country rocks, but rocks of similar types form small 
stocks. The altered ultrabasic rocks along the shore of St. Paul Bay and adjacent to 
Coin Lake appear to have a folded form but cut across the stratigraphy of the volcanic 
rock units. The metagabbro and serpentinite intrusion northeast of Florin Lake shows 
a form that could be interpreted as an anticline if the plunge is considered to be toward 
the east.

Horwood (1940) on O.D.M. Map 49e, shows that on Hasaga claim K1375 the 
contact of the Dome stock dips at 600NW. A similar dip is known on the contact of this 
stock at the Cable Mines and Oils property farther northeast (O.D.M. Prelim 
Map.p.252).

Faulting and Shearing

No faults were observed in surface mapping. The only fault that is known to exist 
is west of Hasaga No. l shaft on surface; it strikes N25 0E and dips 800-85 0SE. Dis 
placement of the mineralized zone is 100 feet, with the northwest side of the fault 
moving southwest relative to the adjacent block.

The only shearing observed by the author was in the Teck (Howey) open pit 
where the sill of the mineralized zone can be seen at the eastern end of the pit. On the 
southern side of the mineralized zone, a sheared micaceous zone about 6 inches thick
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separates the mineralized zone from the adjacent wallrock. A similar shear zone exists 
on the footwall of the mineralized zone, but it is less than 2 inches thick and the shear 
ing is weaker.

ECONOMIC GEOLOGY 

GOLD

Gold deposits of the Teck (Howey), Hasaga, and Buffalo Red Lake properties 
consist of veins and stringers. These deposits are all close to the margin of the Dome 
stock; at Teck (Howey) and Hasaga, the mineralization is contained in a quartz latite, 
and at the Buffalo property the veins are in porphyritic (quartz, feldspar) latite, with 
some associated bands of fine-grained chloritic latite. At the Teck (Howey) and Hasaga 
properties, several sets of quartz veins are present, but the best developed set makes 
an angle in plan of 20 0 to the strike of the bedding and dips almost vertically. The 
veins tend to be distributed throughout the quartz latite bed at Teck (Howey), but at 
Hasaga they are mainly restricted to fracture zones.

The veins consist of white quartz with some carbonate and a small amount of 
orthoclase. Pyrite and sphalerite are the most abundant metallic minerals with small 
amounts of other sulphides and tellurides. Gold is mainly restricted to the veins and 
the contained sulphide minerals; the wallrocks are practically barren.

Most of the orebodies at the Madsen mine are within the Austin tuff, which is 
at the contact between the metabasalts and the overlying welded tuff unit. Orebodies

Table 6 Number of employees and total wages and salaries 
(statistics by the Ontario Department of Mines).

HOWEY HASAGA

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952

TOTAL

Number of
employees

144
186
193
255
268
226
230
213
196
178
188
184

Wages and
salaries
336,226
340,031
397,270
446,371
484,745
458,663
436,192
422,227
388,232
331,863
365,171
355,505

4,762,496

Number of
employees

62
117
113
152
143
131
136
120
149
158
149
126
129
144
63

Wages and
salaries

89,592
200,646
209,271
271,188
252,359
264,491
275,154
255,128
342,836
391,249
406,183
336,954
346,797
375,315
181,943

1,188,776
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are sheared and silicified zones, and they occur in the wider portions of the beds rather 
than at the waists or constrictions. Most of the orebodies strike more easterly than the 
walls of the tuff bed so that they cross the tuff at a small angle and dip more steeply 
than the walls of the tuff band. Thus, the top and northeast end is at the hangingwall, 
and the bottom and southwest end is at the footwall. However, one orebody is at the 
footwall throughout the known length. The internal structure of the tuff band is poorly 
known and banding is indistinct. The orebodies cannot be seen to truncate the bedding 
but appear to be conformable. It appears likely that the ore follows drag folds that 
are not expressed in the wallrocks of the adjacent beds.

Most orebodies consist of numerous lenses that extend down the dip. Individual 
lenses do not rake, but the zone in which they are found rakes to the northeast at about 
45 0 . One orebody rakes with the rake of the ore zones, and one orebody is vertical 
for the known vertical extent of l ,500 feet.

Table 7 Gold and silver production in ounces (statistics by Ontario 
Department of Mines).

HOWEY HASAGA

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957

TOTAL
Average
recovery,
ounces
per ton

GOLD

22,147
41,702
53,948
40,460
45,985
37,674
35,583
M 194y Ji^^

34,244
31,305
25,077
22,055

67

125

46
8

22

421,592

0.09

SILVER

8,785
15,963
20,132
15,377
15,434
12,185
11,222
9,776
10,751
9,870
8,173
6,625

9

43

6
1
2

144,314

0.03

GOLD

699
12,522
16,495
25,888
23,060
18,353
16,789
11,735
7,973
8,588

22,079
19,290
15,612
14,390
5,847

219,320

0.14

SILVER

522
4,940
6,452

10,786
9,741
7,741
6,482
4,868
3,295
4,470
10,895
9,472
6,043
4,844
2,272

92,823

0.06
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Within the ore, the most abundant minerals are quartz and sericite with small 
amounts of calcite, amphibole, and garnet. Metallic minerals form about one percent 
of the minerals present in ore grade material. Pyrite and pyrrhotite are more abundant 
than arsenopyrite, chalcopyrite, ilmenite, and magnetite. The gold is found as minute 
particles with the non-opaque minerals or as a coating on the metallic and non-metallic 
mineral grains.

RECOMMENDATIONS FOR EXPLORATION

Quartz stringers and veins in quartz latite or porphyritic (quartz, feldspar) latite 
contain the gold mineralization of ore grade, or of near ore grade, at the Teck (Howey),

Table 8 Tons milled and the value of bullion produced (statistics by the 
Ontario Department of Mines).

HOWEY

1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957

TOTAL

TONS

110,438
211 552** M. ± yj J4t

284,664
344,135
481,757
484,966
528,528
477,344
448,115
449,488
454,183
385,609

4,630,779

DOLLARS

460,857
914,291

1,268,780
1,161,436
i MM 977
J. j J-?*T)ii. J

1,332,950
1,251,588
1,096,508
1,212,032
1,138,713
968,486
849,642

2,590

4,254

1,739
279
729

13,256,097

HASAGA

TONS

3,206
58,184
88,077
134,816
133,885
120,318
118,249
105,068
82,427
61,171
135,212
142,129
143,035
133,191
56,314

1,515,282

DOLLARS

24,993
457,724
637,445

1,000,684
891,610
709,572
648,890
453,731
299,101
303,801
780,853
701,059
598,610
533,928
204,397

8,246,389

TOTAL
VALUE

DOLLARS

460,857
914,291

1,268,780
1,161,436
1,594,223
1,332,950
1,251,588
1,096,508
1,237,025
1,596,437
1,605,931
1,850,326
891,610
709,572
651,480
453,731
299,101
303,801
780,853
701,059
598,610
533,928
208,651

1,739
279
729

21,502,486
Average 
recovery 
per ton S2.69 S5.44
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Hasaga, and Buffalo properties. It would seem that these rocks near the southern 
boundary of the Dome stock are a favourable location for gold ores of this type.

The Hasaga (Red Lake Gold Shore) property produced gold ore from a vein 
within the Dome stock, and similar mineralization at the Cable Mines and Oils property 
also occurs within the Dome stock. Thus, the Dome stock has been a host rock for ore, 
and although the Faulkenham Lake stock and the area near the contact has not been 
productive to date it should not be overlooked.

The direct extension of the Austin tuff, which contains most of the Madsen ore- 
bodies, has been traced by outcrops and drilling for 3,000 feet into the township and 
probably extends much farther. These rocks and other rocks in a similar stratigraphic 
position can be traced for many miles along the basalt-welded tuff contact. A bed of 
banded chert, 5 to 10 feet thick, is in the same stratigraphic position as, and is farther 
northeast than, the Austin tuff on the Madsen (Mills) and Madsen (Ava) properties. 
This chert contains small amounts of pyrite but, at the northeast end of Snib Lake, is 
strongly pyritized. The rocks of this contact should be considered as a favourable zone 
for prospecting.

SULPHIDE OCCURRENCES

Sulphides have been observed by the author or reported by others at a few places 
within the township, and in several of these localities the sulphides are found at the 
contact between the basalts and the overlying acid to intermediate rocks. Strongly 
pyritized chert is found on this contact at the eastern end of Snib Lake, and pyritized 
slaty rocks also are found in the same stratigraphic position 3,500 feet farther east 
on claim K1425. Pyrite, pyrrhotite, and a little chalcopyrite have been reported both 
onsurface and in drillholes on the east side of the double powerline and 630 feet south 
of No. 2 post of KRL11254, which is again on the same contact. In the same vicinity 
and 2,200 feet southeast of No. 2 post of KRL11254, pyrite, arsenopyrite, and minor 
chalcopyrite also are found. Zones of electrical conductivity on the Madsen (Ava) 
property are reported to be associated with pyrite and pyrrhotite mineralization.

GRAVEL DEPOSITS

Some gravel deposits have been used for road building and other local uses, but 
no high-grade gravel deposits are known to be present.

Description of Properties

ADVANCE RED LAKE GOLD MINES LIMITED

Advance Red Lake Gold Mines Limited formerly held, by staking, a group of 
ten claims adjacent to Highway 105 in the area to the east of Wales Lake. The more 
northerly two claims included parts of claim KRL19747 and KRL19751 of the Bright 
Red Lake group. A geological and magnetic survey was made of the claims in 1947.
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BRIGHT RED LAKE MINES LIMITED

This company was incorporated in 1944 and holds a group of 24 claims in the 
northeastern part of the township south of the junction of Highways 105 and 125. 
The property was purchased from Bagamac Mines Limited in 1944. During 1947 a 
magnetic survey was made of the northern part of the property presently held and in 
cluded additional areas to the north and west. A small amount of drilling has also 
been carried out (Honsberger 1955, p.4).

BUFFALO RED LAKE MINES LIMITED

The company was incorporated in 1928, and in 1963 held a group of 26 patented 
claims that adjoins the Hasaga Gold Mines property on the western and southern 
sides. Claims were first staked in this vicinity in 1925-26. Horwood (1945, p.79) 
states that 13 claims (K1433 to K1438 incl., K1474, K1475, and K1585 to K1589 
incl.) were obtained from the Buffalo Red Lake Syndicate and 13 claims (K1423 to 
K1432 incl., K1439, K1440, and K1441) were obtained from the Red Lake Pros 
pectors Syndicate. The latter group was allowed to come open and was restaked by 
James Walsh in 1939 and re-acquired by the company.

Stripping, trenching, test-pitting, and 590 feet of drilling were done from 1925 to 
1931 (Horwood 1945, p.79). This work was mainly concentrated on claims K1424 
and K1425, which are adjacent to the Hasaga boundary and presumably along-strike 
from the Howey-Hasaga orebodies. Diamond-drillholes 12 to 27 are also mainly within 
these claims, with a small amount of drilling within the adjacent claim K1427. These 
drillholes have a probable combined length of about 8,500 feet. The surface plan 
of the property also shows a line of seven holes of cross-sectional drilling with a com 
bined length of over 5,000 feet near the western boundary of the property. Drillhole H 
in this cross-section is situated in the northern part of claim K1429 and intersected 
three zones of gold-bearing material. Nine additional holes were put down in this 
vicinity to find the extension of this mineralization. Bishop (1948, p. 14) states that 
28,969 feet of drilling was done from surface.

The Financial Post Survey of Mines (1947, p. 197) gives the following in 
formation:

Drilling to late 1946 indicated a 200-ft. shoot 300 to 400 feet from the Cockeram Red Lake 
[Nova-Co] boundary in which values were proved to a depth of 430 feet. Indicated reserves 
estimated at 132,000 tons averaging S7.75 [0.221 ozs.] cut grade over an average width of 16 feet. 
Trend of the ore zone is approximately east-west and the zone is open to the east. Seven holes 
over a 200-ft. length gave from S4.03 [0.115 ozs.] to S16.95 [0.484 ozs.] over widths of 5 to 
38 feet.

Mining operations at the property were in progress from l July 1947 to 15 March 
1948. A shaft was sunk to a depth of 200 feet and a shaft station cut at 175 feet. 
Development work on the level consisted of 380 feet of drifting, 275 feet of cross 
cutting, and 22 underground drillholes with a combined length of 816 feet. The 
crosscut intersected a mineralized zone about 200 feet south of the shaft, and a drift 
on this zone was driven 200 feet west and 180 feet east.

Mineralization

The material on the dump consists mainly of dark-coloured porphyritic quartz 
latite with phenocrysts of quartz and feldspar. Some veinlets Vi inch wide have a
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Photo 7 — Headframe 

Buffalo Red Lake Mines Limited.

ODM7532

bleached zone about 2 inches wide on each side of the vein. A small amount of chlorite 
schist is also present and contains stringers of quartz and carbonate. 

The following description is taken from Bishop (1948, p.3,4) :
The gold mineralization is related to a series of steeply dipping, narrow tourmaline or quartz- 

tourmaline veins which strike at an angle to the banding of the enclosing rocks and trend from 
N.58 0W. to N.65 0W. Individual stringers are up to six inches in width and up to 100 feet in 
length. Pyrite is the main sulphide although a small amount of chalcopyrite is present and the 
sulphides occur both in the veins and gold mineralization extends into the wallrock adjacent to 
the veins.

DERLAK RED LAKE GOLD MINES LIMITED

Derlak Red Lake Gold Mines Limited was incorporated in 1936, and took over 
a claim group that was formerly called the Oaks property (Horwood 1945, p. 101). 
The property consists of eleven claims of which claims KRL3, KRL6, KRL286, and 
KRL288 are within or partly within Baird township, and claims K1464, K1465, 
and KRL12752 to KRL12756 inclusive, are within Heyson township.

The following description of the early exploration of the property is given by 
Horwood (1940, p. 101, 2):

From September, 1936, to February, 1937, an exploration campaign, which included stripping 
and trenching, magnetometer work and diamond drilling was carried on. Most of the work was
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done on claim No. 12751 [K 1464]. Owing to the depth of overburden, which in places was as 
much as 30 feet, exploration by trenching was stopped after a quartz porphyry dike and some 
nearby mineralization had been discovered. A magnetometer survey was then made to trace 
mineralized zones under the overburden. The zones outlined by this work were explored for 
about 1,700 feet along the northeast side of the porphyry dike by 9 diamond drill holes, 
totalling about 1,700 feet. The diamond drilling intersected mineralized zones with a maximum 
width of 40 feet, but values in gold were low. In three holes, Nos. l, 4, and 5, assays reported 
by Carl Heisey range from 0.028 to 0.05 ounces per ton across 5 feet. Values in other inter 
sections were lower.

In October 1943 an agreement was made with Central Patricia Gold Mines 
Limited and this company had the right to provide funds to patent the claims and 
develop the property (Financial Post Survey of Mines 1944, p. 127). Central Patricia 
made a geological survey of the property and in 1944 drilled eight holes with a com 
bined length of 5,109 feet. This drilling is mainly on claim K1464 with a small amount 
of drilling on the four adjacent claims. These holes were drilled to intersect the north 
eastern extension of the Austin tuff from the Madsen property. The Financial Post 
Survey of Mines (1945, p.151) gives the following statement concerning the drilling: 
"Favourable geological formation disclosed but no values obtained."

CONTINENTAL CONSOLIDATED MINES AND OILS CORPORATION LIMITED 

(DUROC RED LAKE MINES LIMITED)

Duroc Red Lake Mines Limited held a group of nine claims in the northeastern 
corner of Heyson township and the adjacent part of Byshe township. A geological and 
magnetic survey was made of the property in 1947. In April 1949 the company name 
was changed to Duranium Mines Limited and in 1957 this company merged with 
Continental Consolidated Mines and Oils Corporation Limited.

HASAGA GOLD MINES LIMITED 

Location and Ownership

The Hasaga mine is adjacent to the workings of the Teck (Howey) property on 
the western side. Gold was discovered on the property by Ray Howey, who was 
employed by Mcintyre Porcupine Mines Limited, during the summer of 1927. A group 
of nine claims were staked for Mcintyre to cover the showing, and in May 1937 J. E. 
Hammel purchased the claim group. In October 1938 Hasaga Mines Limited was 
incorporated to take over the property as well as the adjacent property and plant 
of Red Lake Gold Shore Mines Limited. Because the Red Lake Gold Shore mine had 
recently been closed, it was planned to use this mill to treat the ore from the Hasaga 
mine. In October 1956 Wright-Hargreaves Mines Limited of the Little Long Lac Gold 
Mines organization obtained control of the property.

Development

Exploration of the property by Mcintyre consisted of trenching and diamond- 
drilling.

No l and No. 3 shafts are in the central part of the property and provide access
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to the main group of workings. No. l shaft is 1,075 feet deep and No. 3 shaft, 250 
feet to the northwest, is 2,450 feet deep. This shaft was sunk as a winze from the 
850-foot level to the 2450-foot level, and later the upper part of the shaft was com 
pleted from surface. From surface to a depth of 2,350 feet, 14 levels have been 
established. No. 2 shaft is about 2,500 feet southwest of No. l shaft and is 233 feet 
deep with a level at a depth of 200 feet.

Sinking No. l shaft began in February 1938 and by the end of the year had 
reached a depth of 535 feet with levels at 125, 250, 375, and 500 feet. No. 2 shaft 
was also put down during 1938; the lateral work on the 200-foot level was done in 
1939, and consists of 376 feet of drifting and 785 feet of crosscutting. The total 
amount of workings adjacent to No. l and No. 3 shafts amounts to 21,856 feet of 
drifting, 12,395 feet of crosscutting, and 11,705 feet of raising (Field 1953, p.28). 
The mill could treat up to 500 tons per day, and in 1940, 490 tons per day were being 
hoisted, of which 150 tons were discarded as waste and 340 tons were milled. Milling 
operations began in November 1938 and ended in June 1953.

During 1952, 13,102 feet of diamond-drilling was done from underground in a 
search for additional ore, and is described by Field (1953, p.28) as follows:

During January, 1952, the exploratory 1805W. drift was completed to a point 2,806 feet west 
of No. 3 shaft. At a distance of 2,500 feet from the shaft, the 1881N. crosscut was driven north 
228 feet to serve as a diamond drill station. Similar diamond drill stations had been established 
in 1867N. crosscut and 1873S. crosscut during the previous year. The crosscuts were approxi 
mately 400 feet apart. Twenty diamond drill holes were fanned from these crosscuts to explore 
the ground below the 1805 W. drift.

Holes from 1867N. crosscut encountered a poorly defined zone of fracturing near the north 
contact of the quartz-porphyry body. Hole U18142 returned good values but these were not 
sustained by other holes in the vicinity.

Drilling below the 1873S. crosscut indicated a zone of fracturing and mineralization in 
the vicinity of the south contact of the quartz-porphyry. Holes U18151, U18155, U18159, 
U18160 and U18162, from 1873 crosscut, and hole U18148 from 1181N. crosscut, cut the 
zone to the greatest depth penetrated and returned an average grade of S6.65 [0.19 ozs.] over 
19.5 feet, representing a length of approximately 375 feet. Holes close to the 1805W. drift 
returned lower values in gold and indicated that the top of the zone was approximately 400 feet 
below the 1,800-foot level.

Geology

The geology of Hasaga is similar to the geology of the adjacent Teck (Howey) 
property; both are on the same mineralized zone. The author considers the rocks of 
the mineralized zone and the adjacent rocks as part of the welded tuff unit consisting 
of porphyritic (quartz, feldspar) latite, porphyritic latite containing over 10 percent 
mafic minerals ("Howey diorite"), latite breccia, etc. The rock of the mineralized 
zone is a quartz porphyry, which was formerly considered to be a dike rather than 
part of the volcanic rocks. On the composite level plan and cross-section of the 
Hasaga property (Horwood 1945), the rock adjacent to the mineralized zone is 
shown as volcanic breccia, which presumably would correspond to the latite breccia. 
Although there is no doubt that some breccia is present, it appears unlikely that all 
these rocks are breccias, because surface mapping has shown that most breccia zones 
are not persistent stratigraphic units.

Near No. l shaft, a pink granitic dike about 15 feet wide trends northeasterly 
across the mineralized zone, and Horwood (1945, p. 124) has suggested that this dike 
is granodiorite and of the same age as the Dome stock. Basic dikes, which presumably 
are similar to the metagabbro dikes cutting the Dome stock, are fairly abundant in the 
mineralized zone and conform with the strike and dip of this zone.
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On surface the contact of the granitic rocks of the Dome stock is 1,000 feet 
northwest of the collar of No. l shaft.

Structure

The quartz latite of the mineralized zone strikes N65 0E, and from surface to a 
depth of 850 feet dips at 85 0S; below this level the dip flattens to 800 . On the upper 
levels the quartz latite is about 40 feet wide and widens to about 80 feet near the 
shaft on the 1600-foot level. Farther east on this level, the quartz latite widens to 
150 feet. At about 1,000 feet northwest of No. l shaft, the contact of the Dome 
stock strikes N400E and dips at 60 0 to the northwest so that the intrusive contact 
has a difference in strike of 25 0 and a difference in dip of 35 0 to 40 0 to the attitude of 
the country rocks in this vicinity.

Faulting

Plans of the mine (Horwood 1948, p.342) show two faults that strike N200E. 
The fault, which is west of No. l shaft on the upper levels, is shown in section as 
dipping along the bedding of the country rocks at 80 0 to 85 0 . The apparent 
horizontal displacement of the quartz latite on the 500-foot level is 100 feet along 
the fault.

Orebodies and Mineralization

Horwood (1940, p. 124) describes the orebodies as fracture zones that have been 
filled with stringers, lenses, and irregular veins of quartz. The main zones of quartz 
stringers are restricted to well-defined fracture zones that are found in particular 
parts of the quartz latite rather than disseminated throughout, but some stringers are 
found outside the main vein zones.

Orebodies generally are found in the narrower parts of the quartz latite. However, 
a roll is found in the quartz latite at the 850-foot level, and in this roll the bed 
narrows and the ore-bearing fractures, which are almost vertical, are poorly 
developed. In cross-section the sloped areas appear to be near the hangingwall of 
the quartz latite.

The part of this main ore zone, called the "A" block, is about l ,000 feet long and 
extended down to the 1450-foot level. The part of the main ore zone on the western 
side of the fault near No. l shaft has been described by Horwood (1940, p. 125) as 
follows:

Subsequent work along the structure west of the fault outlined an ore zone 297 feet in 
length. The continuation of this ore shoot on the 65-foot level proved to be the best ore shoot 
in the mine and the widest, and most continuous structure that has been found in the porphyry 
dike in either the Hasaga or Howey mine. It averages 0.54 ounces across 9.5 feet for 297 feet. 
In places widths of quartz as much as 12 feet were found.

Another ore zone farther west has been mined on the deeper levels. This ore 
zone is called the "new west orebody" or B Block, and is about 700 feet long and 
extends from above the 1600-foot level to the 2350-foot level.

The mineralization is similar to that at the Teck (Howey) mine, and the principal 
metallic minerals are pyrite and sphalerite with minor amounts of galena, chalcopyrite, 
and tellurides. Gold mineralization is related to the quartz veins and their contained 
sulphides; gold is almost completely absent in the associated wallrock.
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Ore Reserves
G. B. Darling made a study of the underground records of the Hasaga property. 

He noted that numerous high-grade sections had been found in drilling in parts of 
the mine away from the main ore zone, but he concluded that these isolated 
occurrences of gold are erratics and do not represent orebodies (Darling 1959, p.6). 
He called the ore zone located by drilling below the 1800-foot level the C Block; 
Table 9 gives Darling's statement of reserves.

  , Ore reserves o] Block C, Hasaga Gold Mines Limited
i able y | (Darling 1959, p. 9)____________________________

ORE IN PLACE TONS GRADE
Slopes 41,430 S3.65 [0.104 ozs.]
Pillars 6,365 4.70 [0.134 ozs.]
C Block 200,203 6.73 [0.192 ozs.]

TOTAL 247,998
AVERAGE 6.16 [0.176 ozs.]

HEADWAY RED LAKE GOLD MINES LIMITED

History and Ownership

This company formerly held a property of nine claims in the north central part 
of Heyson township, which was adjacent to the claim groups held by the Buffalo Red 
Lake, Howey Consolidated, and Bright Red Lake companies. Headway Red Lake 
Gold Mines Limited was incorporated in 1944, and in that year took over sk 
surveyed claims forming the main part of the property from M. Conway, G. Stokes, 
and J. Tymken. The claims held by the company reverted to the Crown in 1960 
and were restaked in that year by Leonard Euler, Daniel Jackson, and J. H. Kolak; 
they were optioned by Gunnex Limited.

Development

Rock trenches have been excavated in a north-south direction on the outcrops 
of the main showing in an area from 1,100 to 1,300 feet west of No. 3 post of 
KRL19745 of the Bright Red Lake group. Drilling by Headway Red Lake in this 
vicinity has been described by Corking (1945, p.7-9) as follows:

The diamond drilling program which was undertaken during the winter of 1944-45 was 
laid put to investigate the lateral and vertical continuity of the deposit. Twenty-two holes 
totalling 3,940 feet were put down under the surface showing, covering a length of 600 feet. 
Nineteen holes were collared on the south side at distances varying from 10 to 110 feet from 
the mineralized zone and were drilled at dips varying from 38 to 70 degrees. Two were drilled 
westward from near the east end of the showing to cut the possible vertical extension at a 
slight angle to its surface strike. One was collared on the north side and drilled southward 
beneath the showing.

A small footage of drilling was also carried out in two other locations. Four drill holes 
totalling 542 feet were drilled northward into the rhyolite from a point 400 feet north of the 
showing and 300 feet west of the west end. Nothing of economic interest was found in these 
cores. Four holes, totalling 599 feet were drilled northward from a point just east of the power 
line about 630 feet south of the north boundary of the property, [south of the south boundary 
of KRL11254]. These holes intersected a series of volcanic fragmental and slaty sediments
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interbedded with the rhyolite and andesite flows. Abundant pyrite and pyrrhotite, with a little 
chalcopyrite accompanied the sediments both on surface and in the cores, but no gold content 
was reported from the assayed samples.

In 1960 Gunnex Limited established a grid system on a group of 23 claims which 
included the property formerly held by Headway Red Lake Gold Mines Ltd. A 
geological survey was made and the old trenches were resampled.

Description of Deposit

Corking (1945, p.7-8) has described the deposit as follows:
The mineralization strikes east-west, has a length of 150 feet and is very irregular and 

patchy in outline. In width it varies from a mere thread tp a maximum of perhaps 10 feet. 
A few quartz stringers and veinlets associated with the showing have a rather flat dip. The host 
rock consists of volcanic rhyolite, generally hard, massive and dark blue-grey in colour, but 
sometimes softer, light grey in colour and with a ropy texture. Fairly coarse arsenopyrite and 
pyrite grains are disseminated throughout the gold-bearing section of the rock. A few narrow 
basic dikes of diorite or lamprophyre composition cut the mineralization in an east-west 
direction. There is relatively little shearing or other indication of local deformation to account 
for this mineralization.

Apart from very minor arsenopyrite-pyrite mineralization in three holes, near the surface 
and a few quartz veinlets throughout the core the drilling showed no extension of the condition 
on the surface.

In all 234 samples of core were assayed for gold and only two ran over S 1.00 per ton. Hole 
No. l assayed S5.60 0.16 ozs. over a length of 2.0 feet and hole No. 10 assayed Sl.22 0.032 ozs. 
over a length of 1.0 feet.

Kirwan and Dix (1960, p.2) reached the following conclusions:
Pyrite, arsenopyrite and minor chalcopyrite mineralization appears to be associated with

the shearing and quartz stringers. But gold mineralization appears to be limited to the narrow
flat lying quartz stringers. The main showing has been well exposed by trenching. Sampling
of these trenches indicates that the mineralization is not of economic grade or dimensions.

HEYSON RED LAKE GOLD MINES LIMITED

This company was incorporated in 1936 and holds a group of six claims at the 
eastern end of Faulkenham Lake. Formerly the claim group extended farther to the 
west and consisted of 17 claims that included many water claims covering Faulkenham 
Lake and parts of the shoreline.

Horwood (1940, p.138) gives the following description of a mineralized zone 
on claim KRL13129, which was formerly held by the company; this zone presumably 
extends into KRL13541.

They [mineralized shear zones] contain quartz stringers and small amounts of pyrite and 
chalcopyrite. Values in gold are believed to be low. The strongest zone is along a diorite dike in 
quartz feldspar porphyry on the southeast side of claim No. 13129. It has a maximum width of 
5 feet and has been opened up in shallow pits for a length of 100 feet. Pyrite was the only 
metallic mineral noted.

Turner (1937) has also described the same showing as follows: 
The mineralized zone is located along the northwest shore of a large bay at the north 

end of Faulkenham Lake and has a strike of approximately North 60 degrees East. Its exposed 
width to the edge of the lake, is about 20 feet and mineralization carries put under the water 
so that its actual width cannot be determined. The mineralization occurs in, and is associated 
with quartz and feldspar porphyry intrusive into greenstone and altered sediments. Both the 
porphyries and the intruded rocks are cut by narrow quartz veins and stringers. Mineralization 
consists chiefly of disseminated and massive pyrite with lesser amount of chalcopyrite and 
possibly small amounts of arsenopyrite. No free gold has been seen. Four samples taken from 
different directions across six feet of the vein in Pit Number 3, give the following assay results.

#1 ................ 0.28 oz. (gold)  S 9.80
#2 ................ 0.08 oz. (gold)  2.80
#3 ................ 1.20 oz. (gold)  42.00
#4 ................ 0.07 oz. (gold)  2.45
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As stated above the vein has been stripped for a length of about 300 feet. At the south- 
west end of the stripping the vein runs out into the lake and at a point 600 feet farther to the 
southwest, massive sulphides occur at the water's edge and are said to extend for some distance 
into the lake. This occurrence is on the strike of the vein as stripped and may be assumed to 
be an extension of it.

The mineralized zone is highly oxidized on the surface and it is difficult to obtain samples 
for assay purposes, however the samples, reported above were carefully selected and contained 
a minimum of oxidized material.

MADSEN RED LAKE GOLD MINES LIMITED 

Location and Ownership

Madsen Red Lake Gold Mines Limited holds a large group of patented and 
unpatented claims that extend northeast for 5 miles from the west boundary of the 
township. The original Madsen claim group was mainly within Baird township with 
claims KRL12838-41 in Heyson township. In 1941 the property of Rouge d'Or 
Mines Limited was purchased, and three claims of this group are in Heyson township. 
A group of 12 patented claims was purchased in 1950 from New Redwood Gold 
Mines Limited. In 1963 and 1964 the properties formerly held by Mills Red Lake 
Mines Limited and Ava Gold Mining Company Limited respectively were acquired 
by Madsen. An additional group of 51 unpatented claims that are held adjoins the 
Madsen (Ava) property on the eastern and southern sides.

Development

The workings of the Madsen Red Lake mine extend into Heyson township on 
the 21st (3350-foot) level, the 22nd (3500-foot) level, the 23rd (3775-foot) level, 
and the 24th (3925-foot) level, at approximately 500 to 700 feet south of the 3-mile 
post on the township boundary. Ore intersections to the east of departure 19,OOOE 
on the mine co-ordinate system on these levels can be considered to be in Heyson 
township (Ferguson, O.D.M. Map P. 162). The following excerpt is from the Madsen 
Red Lake Gold Mines Limited Quarterly Report for the period ending 31 March 
1965:

Diamond drilling to explore the favourable ore structure below the 24th (3,925-foot) level 
is being carried out from crosscuts, in the hangingwall, which serve as drilling bases.

The deepest ore intersected to date returned the following values:
Departure Ounces per Width in Depth Below Zone

Ton Gold Feet 24th Level
19,400 0.440 10.0 130' No. 3
19,800 0.380 2.0 535' No. 3

Additional bases will be established in the hangingwall on departures 17,600, 19,000 and 
20,200. Existing crosscuts may be extended to permit drilling to 1,000 feet or more below the 
24th level.

During 1963 and 1964, surface geological mapping by company geologists was 
in progress. The object of this mapping was to trace the rock types and structures that 
had been proven to be favourable to ore deposition at the Madsen mine.

MADSEN RED LAKE GOLD MINES LIMITED (AVA)

Ava Gold Mining Company Limited was incorporated in 1950 and held a group 
of 19 patented claims to the west of Killoran Lake. Much of the area had at one
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Photo 8 — Lapilli tuff from Madsen (Mills) property near No. 2 post, claim K1456. 
(Studio photography by the T. Eaton Co.)

time been held by Gordon Young (Horwood 1940, p.218, 219). An option to 
purchase majority control in the Ava Gold Mining Company was taken in 1963 by 
Madsen and in 1964 this option was exercised.

Horwood (1940, p.219) reports that low values in gold were obtained in a 
pyritized zone in the southern part of the property. During 1959 a magnetic and 
electromagnetic survey was made of the property that was followed by 2,010 feet 
of drilling to test the zones of electrical conductivity. Taylor (1959, p.l) states that 
the zones of conductivity were related to pyrite and pyrrhotite mineralization, which 
did not carry gold mineralization.

MADSEN RED LAKE GOLD MINES LIMITED (MILLS)

Mills Red Lake Gold Mines Limited was incorporated in 1944 and held 12 
patented claims in the west central part of the map-area adjacent to the Heyson, 
Madsen, Derlak, Nova-Co, Buffalo, and Madsen (Ava) properties. This property 
was purchased by Madsen in 1963.

During 1944 a geological survey was made of the property, and in the latter 
part of the year seven drillholes with a combined length of 4,193 feet were drilled. 
The largest group of holes were drilled on claims K1456 and KRL5447 adjacent to 
the powerline with one hole south of Highway 618 on claim KRL19223. All the core 
was split and assayed in five-foot sections. The gold content of most of the drillcores 
was below 0.02 ounces per ton. In drillhole No. l, collared 750 feet northwest of 
No. 2 post of claim K1456, a section of core from 550 to 555 feet assayed 0.16 ounces
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of gold or S5.60 per ton. On a check assay of the other half of the core, which is 
described as "quartz diorite", an assay of 0.12 ounces of gold or S4.20 per ton was 
obtained (Smerchanski 1944).

H. A. NEWMAN PROPERTY 

Location and Ownership

A group of claims, which are mainly within Heyson township, except that parts 
of four claims extend into Baird township, are held by H. A. Newman. The group 
consists of the following claims: KRL13060-62, KRL13068-69, KRL13082-84, 
KRL13241-44, KRL13254, KRL13255, KRL13554, KRL13659, KRL13660, and 
KRL13475-77. These claims were formerly part of a larger group in Baird and Heyson 
townships that was held by Rajah Red Lake Gold Mines Limited. This company was 
incorporated in 1936 to take over this property, and Mr. Newman became the owner in 
1957 when the company charter was cancelled.

As far as the author knows, exploration by the Rajah Red Lake company was 
confined to the part of the property in Baird township, and the showing described 
by Horwood (1940, p.198) is on claim KRL13080 in Baird township. A geological 
and magnetic survey was made of the Newman property in 1958.

Mineralized Zones

Brett (1959, p.17) describes a showing on KRL13062. This showing is 
probably on the outcrop on the shore of Coin Lake about 1,100 feet southeast of 
No. 4 post.

At the western end of the outcrop a section has been exposed which contains a narrow 
mineralized zone striking approximately east-west which carries considerable chalcopyrite and 
which is reported to have yielded substantial gold assays.

Strongly carbonatized rocks are found on KRL13061 about 500 feet south of 
No. 4 post, but they are not known to contain any gold. Brett (1959, p.15) notes the 
presence of spherical masses of carbonate up to 6 inches in diameter on the shore of 
Coin Lake east of the outcrops of carbonatized rock.

NOVA-CO EXPLORATION LIMITED

Location and Ownership

In 1925, Cockeram Red Lake Mines Limited was incorporated and took over a 
group of 12 claims from the Cockeram Red Lake Syndicate. These claims are adjacent 
to Snib Lake and are K1442 to K1452 inclusive, and K1476. In 1948 the company 
name was changed to Nova-Co Exploration Limited.

Development

The property has been intensively explored by trenching and diamond-drilling. 
The author has no record of the early exploration activities. Six holes were drilled in 
1937, and holes 7 to 17 inclusive with a combined length of 2,971 feet were drilled
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in 1943. In 1944 drilling was resumed, and holes 18 to 32 inclusive with a combined 
length of 9,114 feet were put down. This drilling explored the central section of the 
property on claims K1452, K1448, K1447, and K1444. Holes 33 to 42 with a total 
length of 6,521 feet, forming a line of cross-sectional drilling in a southeast direction, 
were drilled during 1946. Holes 43 to 45 were drilled in 1945 in the northeastern part 
of the claim group to explore the area west of the Buffalo Red Lake showing. Hole 
43 is collared 90 feet north of No. 2 post of claim K1442 and is drilled north, and 
hole 45 is collared in the same place and drilled to the northwest. Shatford (1946) 
makes the following statement:

Hole Footage Length Oz. Gold Value
Number (feet) Per Ton Per Ton

43 311.0-312 l 0.12 S 4.20
519.0-520 l 0.36 12.60
603.0-604 l 0.74 25.90

45 650.0-651 l 0.28 9.80
728.5-730 1.5 0.42 17.70

These higher values are found to be associated with some of the frequent quartz-tourmaline 
veinlets and stringers, or those which display subsequent fracturing and tiny quartz threading. 
While the general mineralization is cubic pyrite, chalcopyrite, sphalerite and pyrrhotite are also 
present, and other values (in gold) appear to be associated with blocky cubic pyrite.

TECK CORPORATION LIMITED

(Howey property)

History and Ownership

The company holds a group of claims in Dome and Heyson townships, and 21 
of the claims of this group are within or partly within Heyson township. Lorne Howey 
formed the Howey Red Lake syndicate to obtain funds to prospect. While working 
for this syndicate and accompanied by George McNeeley he made a discovery of gold 
and staked the showing in 1925 (Rowe 1934, p.435). In September 1925 the 
discovery was brought to the attention of John E. Hammell who purchased a half- 
interest in the syndicate and had the showing sampled. Late in 1925 Dome Mines 
Limited took an option on the property and commenced diamond-drilling, but the 
option was dropped in August 1926.

Howey Gold Mines Limited was incorporated in 1926 to bring the property 
into production. The company was re-organized and the name changed to Consolidated 
Howey Gold Mines Limited in 1949, and to Howey Consolidated Mines Limited 
in 1959. The Howey property and part of the company assets were purchased by 
Teck Corporation Limited in 1963.

Development

Dome Mines Limited drilled 18 surface holes during 1925 and 1926. In 1927 
the shaft was sunk to a depth of 521 feet and later this shaft was deepened to 1,515 
feet. A winze extends from a depth of 1,000 feet to 2,015 feet. The mine is developed 
by 14 levels that are at 125-foot intervals from surface to 1,000 feet, and at larger 
intervals in the lower part of the mine. When mining began, shrinkage stoping was 
used and only the higher-grade sections were mined. Later the orebody was treated 
as a large tonnage low-grade .deposit, and the mining method was modified to reduce
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ODM7533
Photo 9 — Sill at the eastern end of the open pit, Teck (Howey) property.

the mining costs per ton. Shrinkage stopes were put up in the hangingwall and foot 
wall of the section to be mined, and the central pillar was cut into 20-foot lengths 
and allowed to cave. The walls of the orebody were sufficiently strong that dilution 
was not a problem. However, on 3 November 1941 the shaft pillar started to cave, 
and four days later the mine was abandoned, although the company had planned to 
continue operations until the following summer (Horwood 1940, p.139).

The mill was operated from April 1930 to November 1941. The original mill 
capacity was 500 tons per day, but in 1932 this was increased to 900 tons per day 
and was further increased to l ,250 tons per day in 1933. Hand-sorting was employed 
in the mill, and 18 percent of the millfeed hoisted was discarded by sorting (Sullivan 
and Botsford 1934, p. 454). The sulphides were separated from the gangue by 
grinding 40 percent of the ore to minus-200-mesh (Sullivan and Botsford 1934, 
p. 457), and the gold was recovered by cyanidation and precipitation. Some diamond- 
drilling on a new gold showing on the original property was done in 1946, but the 
results proved disappointing (Financial Post Survey of Mines 1951, p.219). Mining 
and milling operations were suspended owing to depletion of the ore reserves that 
could be reached from the established levels, and the equipment was sold. Many of 
the surface buildings were destroyed by fire in 1948.

Geology

The country rocks in the vicinity of the mineralized zone are part of the welded 
tuff unit and consist of porphyritic (quartz, feldspar) latite, porphyritic latite con 
taining over 10 percent mafic minerals ("Howey diorite"), latite breccia, and fine 
grained latite. Earlier authors, such as Bruce (1934, p.440), Hurst (1935, p.27),
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and Horwood (1945, p.141, 1948, p.340), describe the rock containing the 
mineralization as a quartz porphyry dike. The present author believes that this rock 
is part of the welded tuff unit and is of volcanic origin rather than an intrusive rock.

Horwood (1940, p.141, 142) gives the following description of the rocks 
encountered in the mine:

In the vicinity of the mine the quartz porphyry is a massive, fine-grained rock with only 
a very few small quartz phenocrysts.

Altered phases of the porphyry, which are generally lighter in colour than the original 
rock and have a waxy appearance, are associated with the quartz veins and stringers. They are 
not separate intrusions.

Detailed mapping shows no intrusive relations between the phases but rather gradations 
from one phase to another. Microscopic examination proved that the only difference was in 
the amount of alteration.

The basic dikes are medium- to fine-grained, greyish-black rocks, which are believed to 
have been originally dioritic in composition. They have been sheared and highly altered. The 
alteration was partly produced during intrusion, and is therefore deuteric, and partly by 
mineralizing solutions that produced the quartz veins. These dikes have been mistaken for 
inclusions, basic segregations of the porphyry and separate intrusions of more basic porphyry. 
Although the origin of some of them has been obscured by shearing and alteration, others 
have been found with distinct intrusive relations to the quartz porphyry.

Structure

The mineralized zone strikes N65 0E and dips 800SE to 85 0SE. On the 1000-foot 
level, the mineralized zone has been traced by mine workings for 4,500 feet on the 
Howey property. This zone is about 40 feet wide at surface, and gradually increases 
up to 80 to 120 feet on the 1000-foot level. On the 2000-foot level, at 200 feet east 
of the shaft, the mineralization is 230 feet wide and at 1,200 feet east of the shaft it 
is 400 feet wide. The horse of country rock containing the mineralization is bounded 
by shears that diverge slightly with depth.

Orebodies

The orebodies are sections of the mineralized zone that contain a concentration 
of quartz veins and stringers sufficient to form ore. On surface this zone extends 600 
feet west of the shaft and 400 feet east of the shaft, and the deepest stope is l ,250 
feet below surface. Hurst (1935, p.27) gives the following description of the veins:

For the most part the veins are related to one of three sets of fractures. The great majority 
of the veins occupy vertical or steeply dipping fractures, which trend N.85 0E. and intersect the 
strike of the dike at an angle of 20 degrees. A second but much weaker set of steeply dipping 
fractures strikes N.25 0W. and intersects the dike at right angles. The third set is still more 
poorly developed and consists of horizontal or gently dipping fractures, intersecting the other 
two. While at parts of junctions the veins may obtain a width of several feet, they are seldom 
more than a foot wide, and probably do not average more than 4 inches.

Mineralization

The following description is taken from Horwood (1940, p.143, 144): 
Mineralization took place in three general stages: (1) an early stage, in which white quartz 

veins with some large crystals of pyrite were formed; (2) an intermediate stage, in which veins 
of quartz and carbonate were developed; and (3) a late stage, in which small quartz stringers 
with sulphides and gold were deposited. The three stages are separated by periods of slight 
fracturing.

The early stage of mineralization produced most of the quartz veins and stringers of the 
deposit. The veins are of massive, white quartz containing occasional crystals of orthoclase 
and small to quite large crystals of pyrite. Many of the pyrite crystals found were fractured 
and veined by later quartz. Although some gold may have been deposited with the pyrite, the 
writer believes that most if not all of it came with the late stage of mineralization.
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Veins of the intermediate stage of mineralization are generally small and relatively 
insignificant. They are made up of white quartz and carbonate and have been found cutting 
the wider, better developed veins of the first period. According to [a thesis by] E. H. G. Cornford 
[1940] most of the carbonate is ankerite but some calcite is also present. Calcite also occurs 
in small water-carrying fissures, which were developed long after the various stages of 
mineralization.

The late stage of mineralization produced many small stringers of fine- to medium-grained, 
dark-grey to black, cherty quartz. These stringers are common in small fractures in the earlier 
quartz and in fractures in the porphyry dike. The dark colour of the quartz is produced by the 
presence of many minute needles of tourmaline throughout the quartz. The principal associated 
minerals are pyrite, sphalerite, and gold. Other common ones, which occur in very minor 
amounts are galena, chalcopyrite, and certain of the tellurides. Cornford [1940] identified 
altaite (Pb Te), polybasite (9 Ag2S.Sb2Ss), sylvanite (Au Ag Td), and probably tetradymite 
(Bi2(Te,S)a). Scheelite was noted by Hurst [1935, p.28] and arsenopyrite, pyrrhotite, tetrahedrite, 
and several others by Mather [1937, p. 142-143].

Gold commonly occurs in a very finely divided state with the late quartz in close association 
with sphalerite, pyrite, galena and the tellurides. Coarse gold is rare, and very few hand 
specimens have been obtained in which it occurs.

Considering the mine in its entirety, it can be stated that there is a vertical change in 
mineralization. Carbonate appears to increase in amount with depth. In some of the veins on 
the l,700-foot level it makes up to 50 percent of the vein whereas in the upper levels it is a 
minor constituent, probably averaging about 5 percent. Sphalerite, galena, and gold decrease 
with depth. This variation is probably controlled largely by structure, but temperature may have 
had some minor effect.

Bruce (1934, p.440) states that the wallrocks did not contain any appreciable 
quantities of gold. Thompson (1949, p.378) studied telluride minerals in Canada 
and lists altaite, sylvanite, and tetradymite as being present at the Howey property, 
but none of these mineral identifications had been checked by x-ray powder photo 
graphic methods.
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GEOLOGY FROM COMPANY PLAN

CHANGES IN LEGEND BY S. A. FERGUSON.

LEGEND

Agd Granodiorite.

Vr Porphyritic (quartz -feldspar) latite 
Vr3 Fine-grained chloritic latite.

Gold mineralization of ore grade.

SECTION No. SECTION No 2

HEYSON TOWNSHIP, NORTH CENTRAL PART, SUBSURFACE NO.I Scale l Inch to IOOO Feet Geology compiled by S. A. Ferguson, 1964.
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Map 2125 
Heyson Township 
Northern Part

DOME ...TOWNSHIP Adjoins Map 2074

K i 11 o r a n Lake

SYMBOLS

Motor toad, Provincial highway number 
encircled where applicable.

Other road.

Trail, portage, winter road.

Small rock outcrop. 

Boundary of rock outcrop.

Geological boundary, defined.

ONTARIO 
DEPARTMENT OF MINES

Geological boundary, approximate or as 
sumed.

HON. G. (\ WARDROPE, Minister of Mines 
D. P Douglass. Deputy Minister J. E.Thomson, Director, Geological BranchMagnetic contour, value m gammas. Open cut, quarry, gravel pit.

Magnetic depression contour, value m 
gammas. Map 2125

HEYSON TOWNSHIP
Northern Part

Drill hole, inclined.

Strike and vertical dip; direction o; top Drill hole, geology projected vertically 
to horizontal plane.

Drill hole, geology projected up dip of 
formations to horizontal plane. KENORA DISTRICTSynclinal axis.

Anlic/inai axis.

Strike and dip of schistosity.

Strike of vertical schistosity.

Lineation with plunge.

Open muskeg, swamp or marsh.

Muskeg or swamp.

Veins, width in inches where indicated.
Scale 1:12,000 or l Inch to 1,000 Feet

1000 3000 3000Township boundary, with mileposls, ap 
proximate location only.

Property boundary, approximate location 
only.

Claim line, surveyed, approximate loca 
tion only.

Approximate position of former mining 
property. 1 Advance Red Lake Gold 
Mine Ltd. 2 Continental Consolidated 
Mines and Oils Corp. Ltd, 3 Headway 
Red Lake Gold Mines Ltd, 4 Valloc Gold 
Mines Ltd.

Scale, l inch to 50 miles. 
N.T.S. reference 52 N/4, 52 K/13

LEGEND

CENOZOIC*
RECENT

Peat, tailings, sand. 

PLEISTOCENE
Sand, gravel, clay,

UNCONFORMITY

PRECAMBRIAN**
INTRUSIVE ROCKS

6a Metagabbro.
6b Porphyritic metagabbro, "turkey- 

track", (cut by 6a).

5 Quartz-feldspar porphyry.

4 Pink to grey biotite granodiorite.

3a Metagabbro,***
3b Hornblendite.
3c Serpentinite, tremolite-talc schist.

INTRUSIVE CONTACT

ACID TO INTERMEDIATE 
METAVOLCANICS

Welded Tuff Unit
2a Porphyritic (quartz, feldspar) 

latite.
2b Porphyritic latite containing over W 

percent mafic minerals ("Howey dio 
rite").

2c Latite breccia.
2d Fine-grained siliceous latite.
2e Fine-grained chloritic latite.
2f Carbonatized latite,
2g Latite lapilli tuff.

Tuff beds.

2j Banded chert.

BASIC METAVOLCANICS
1a Basalt (metabasalt), uniform, mas 

sive.
1b Basalt (metabasalt), fine-grained with 

pillows and amygdules.

ash Asbestos.

Au Gold.

q Quartz.
qc Quartz-carbonate.
S Sulphide mineralization.

*Unconsolidated deposits. Cenozoic deposils are not 
differentiated on the map. For the most part they coin 
cide with the lighter coloured and uncoloured parts of 
the map.
** Bed roc k geology. Outcrops and inferred extensions 
of each rock map unit are shown respectively in deep 
and light tones of the same colour.
***May include the coarser grained parts of basalt 
flows.

LIST OF PROPERTIES

Ava Gold Mining Co. Ltd.
Bright Red Lake Mines Ltd.
Buffalo Red Lake Mines Ltd.
Derlak Red Lake Gold Mines Ltd.
Elliot, J. V.
Hasaga Gold Mines Ltd.
Heyson Red Lake Gold Mines Ltd.
Lewis, J.
Madsen Red Lake Gold Mines Ltd.
Madsen Red Lake Gold Mines Ltd. (Mills property)
McManus Red Lake Gold Mines Ltd.
Murphy, J. C.
My-Ritt Red Lake Gold Mines Ltd.
Newman, H. A.
Nova-Co .Exploration Ltd.
Parvus Mines Ltd.
Teck Corporation Ltd. (Howey property)
Thrall, G. F.
Wilson, C. R.

NOTES

The designating letters "KftL" have been omitted on 
this map from the numbers marking the mining 
claims recorded at the office of the Red Lake Mining 
Division.

SOURCES OF INFORMATION

Geology and geophysics by S. A. Ferguson and assist 
ants, 1963.
Cartography by R. Curtis and P. A. Ralph, Ontario De 
partment of Mines, 1966.
Geological and ground geophysical maps and plans by 
mining companies.
Maps 49b, Red Lake Area, East Sheet; 49e, Howey- 
Hasaga Area. Ontario Department of Mines, 1945.
O.D.M.-G.S.C. aeromagnetic maps 851G, B52G. 
Preliminary map P208, Heyson Township, scale 1 
inch to 1,000 feet, issued 1963.
Base map from plans and surveys of the Division of 
Surveys and Engineering, Ontario Department of 
Lands and Forests, with additional information by 
S. A. Ferguson.
Magnetic declination approximately 7 Q East, 1963. 
Geology is tied to surveyed lines.
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