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A Report on the Property of

LAKE SUPERIOR MINING CORPORATION LTD.

Hemlo Area, Ont

Introduction

During -the summer of 1947 the Lake Superior Mining Corp., 

Ltd., undertook a limited diamond drilling program on its 

claims in the Hemlo area. Until this time no systematic 

drilling had been actempted and little or nothing was known 

either of the geology or the economic possibilities of the 

area. Results from the thirteen holes drilled were very 

encouraging and outlined a 900 foot section averaging $8.90 

across 6.5 feet. This section lies within a shear zone that 

has been established as persisting for a length of over six 

miles.

The ensuing report deals with the results of preliminary 

exploration work and geological mapping carried out during 

the field season of 1947.

Property, Location and Access

The Lake Superior Mining Corporation Ltd., property 

consists of 33 claims located in Township 73, District of 

Thunder Bay, Port Arthur Mining Division, Province of 

Ontario, and four claims in the adjoining Sault Ste. Marie 

Mining Divisioi.. The claim numbers are T.B.32160-1-2, T.B. 

33985-6-7-8-9-90-2-3-5-6-7-8, T.B.32192-5-8, T.B.36442-3-4- 

5, T.B.3980-1 and S.S.M. 14981-2-3-4.



The claims border the north side of the Canadian Pacific 

Railway two miles east of Hemlo station. The term "Heralo" 

area has been applied to the district in general as 

a means of designation. Regionally the area lies some 200 

miles south and east of Port Arthur on the Canadian 

Pacific Railway.

The Lake Superior property is ideally situated 

for ease of access at all times. Besides the railroad, 

a section of Highway Number 17 (Trans Canada when com 

pleted) crosses the main showing and connects both with 

Hemlo and Heron Bay 20 miles to the west. This road is at 

present maintained by the Ontario Paper Company and is kept 

in good condition the year aroxind.

History and Development

Although the area had been visited by prospectors 

during years past, no discoveries of importance were made 

until the summer of 1945 when Mr. H. Ollmann of Heron Bay 

located a group of claims that adjoin the Lake Superior 

Ground to the west and east. Gold values were found in a 

fairly large shear zone and some stripping was done. The 

following year some further trenching was done and some 

X/Ray drilling attempted. This latter was not successful 

due mainly to inefficient operation of the machine.



During the Spring of 1946 the majority of the Lake 

Superior Mining Corporation claims were staked. 

With exploration work under way by the above during 

the summer of 1947 and encouraging results obtained, further 

staking to the east was done by outside interests. Fort 

William interests and Northern Canada Mines Ltd., staked 

five groups of claims to the east where the continuity of 

the Lake Superior Shear Zone was established. Due to the 

depressed conditio i of the Gold Mining market, activity 

did not reach the stage it would have in normal times.

Timber, Water and Power

The greater portion of the Hemlo area lies within the 

timber concession of the Ontario Paper Company. However, there 

is a plentiful supply of timber available for mining pur 

poses that may be obtained for such use. 

Water is readily available from Cedar Creek, a few 

hundred feet north of the main showing. 

As yet Hydro Electric power is some distance away but 

with the completion of the present north shore power pro 

jects it will in all probability be brought as far east as 

Heron Bay, 20 miles to the west.



General Geo3ogy

Although shown on regional geological maps as predom 

inately an area underlain by Kewatin volcanics, a closer 

study of the Hemlo ivrea reveals that it is composed almost 

entirely of a sedimentary series together with later in 

vading igneous members. Very few rocks that may originally 

have been extrusive were observed.

Regionally the Hemlo area is composed of a section of 

generally east west trending band of sedimentary rocks 

varying from one to three miles in width and enclosed on 

eicher side by granite of Algoman age. Although continuous 

from just west of Hemlo, east to the White River, a distance 

of 20 miles, intermittent exposures west to Heron Bay on 

Lake Superior would indicate the probable overall extension 

to this point in the west. The most marked feature of the 

district is the overall conformity in strike, across the 

formations and the persistence of numerous major faults 

that follow close to the direction of strike. Of these latter 

three have been termed the Hemlo, Camp and Herrick faults 

as they are the most pronounced and closely associated with 

exploration activities to date. The Hemlo fault appears to 

be the most significant structural feature of the region. 

Rock Types; Sedimentary rocks are apparently the oldest 

members in the Hemlo Area. Because of their complexity and 

the lack of facilities for detailed study, no attempt has been 

made to designate



members in age relationship or segregate the types in detail. 

The more apparent types and their general distribution only are 

discussed.

Grey Sediments (Greywacke); This rock type is in general the 

most widely distributed of any north of the Hemlo fault. 

Tending to be massive although more often jointed and fissile, 

these sediments are a dense, fairly fine grained, hard rock of 

medium to dark grey color on fresh surface. They weather a 

dark grey to brownish color. Varying states of metamorphism 

are displayed by increased development of fine biotite and 

schistose texture where greater alteration has prevailed. In 

some localities there is a marked banding of these rocks with 

increased development of dark minerals. In such cases a high 

degree of fissility may develop and the rock tends to split 

into thin plates. In some cases where there has been greater 

hydrothermal alteration the sediments have become soft fissile 

schists.

Brown Sediments; This type, though generally similar to the 

type described above, weathers a rusty brown color and 

appears to have a higher siliceous content. These rocks, 

while found sparingly near the main Lake Superior workings, 

appear to be developed in greater amounts in the eastern 

section. As found to date this type does not display the 

tendency to develop fissility such as the Grey Sediments do.



Banded Markers; These rocks which form a distinctive "Marker" 

along the hanging wall side of the Hemlo fault some ISO to 200 

feet in width, are a band of hard siliceous rocks varying from 

white to grey in color. They display a distinct banded appearance. 

On weathered surface they are whitish colored, with darker bands 

up to 2 or 3 inches in width. Invading porphyries are nearly 

always associated with thes types.

On fresh surface the more massive types are a dense siliceous 

appearing rock in which some small clear quartz phenocryts may be 

observed. Along planes of schistosity there is a fairly strong 

development of serecite.

Hornblende Gneiss; This type is found in three localities, in 

the vicinity of the old Herrick Camp on the south side or the 

C.P.R., adjacent to the north side of the Lake Superior Shear Zone 

and south of the long lake on the North Group of claims.

This rock is relatively fine grained showing a gniessic 

texture, most noticeable on weathered surfaces. It may appear 

luite dark greenish at times while at others it is more speckled, 

lighter in color and displays fine discontinuous banding. This 

is probably due to varying stages of alteration.

In general the rock has a dense aphanic groundmass of quartz 

(40*) containing lathes and needles of hornblende (55%) up to l mm 

long in angular arrangement within the general fine banded texture 

of the rock. Other ferro-magnesian constituents are present but 

are too finely divided to identify in the hand specimen.



A notable feature of this rock is that it nearly always is 

associated with and contains brecciated remnants and broken 

discontinuous bands from l to 12 inches wide of an extremely 

hard, dark green rock composed almost entirely of a chlorite 

mineral. This feature would appear to indicate that the original 

rock type may have been composed of basic flow rocks intercalated 

with fairly siliceous sedimentaries. Although some alteration
*

may have taken place through granitization or similar phenomena 

this effect cannot have progressed very far as the chloritic 

remnants show little or no evidence of assimilation and remain 

quite sharp and angular at their borders.

Other Types; Garnetiferous sediments are to be found quite 

frequently. A small area lying between the highway and mile 37 

on the railroad appears to be a garnetiferous greywacke, while 

at the east end of the property the Brown Sediments contain some 

some small garnets.

Igneous Types; Apart from the enclosing granite and the Diabase 

and Heronite dikes, all the igneous rocks found in the Hemlo area 

to date are quartz or feldspar porphyries. A tentative order of 

assemblage appears a follows:

1. Heronite Dikes

2. Diabase Dikes

3. Cedar Creek Quartz Porphyry

4. Central Feldspar Porphyry

5. Biotite Granite Porphyry

6. Grey Feldspar Porphyry

7. Host Porphyry



Host Porphyryi Until more complete information can be obtained 

the term "Host Porphyry" has been applied to the porphyritic 

complex within which the gold bearing values of the Lake Superior 

Shear Zone have been localized. As seen in the drill cores this 

type is highly altered, consists of a fine, dense grey-brown 

groundmass containing bands and patches of shadowy feldspar 

phenocryts of white feldspars. The outline of the phenocrysts 

is often hazy and ildefined. Fine biotite and sillimite are 

present and the effects of later silicification are abundant. 

Serecitization is common and bands of serecite schist have 

developed, particularly towards the footwall where in places 

tne host rock is almost entirely a hard serecite schist.

From evidence that is presently available it would appear 

that the Host Porphyry may be essentially the product of 

porphyritization of an earlier rock type. This phenomena would 

have taken place along lines of weakness now occupied by the 

Lake Superior Shear Zone. Later shearing stress 1 have then 

implanted the effects of dynamo-metamorphism upon the original 

porphyritized rock which together with still later effects of 

mineralizing agencies have combined to produce the complex 

Host Porphyry.

Grey Porphyry: This type of porphyry is the most widespread of 

any type. Generally confined to narrow dikes, it does in places 

reach width of two to three feet or more. This type as with all 

others follow the general strike of the sedimentary formations.



This rock has a mottled grey appearance, is hard and 

consists of white feldspar phenocryts (65%} up to 3/16 inches 

across in a dense grey groundmass consisting of quartz 25%, 

and dark mineral 1(^. The effects of serecitization are not 

very apparent although the phenocrysts have in general rather 

hazy boundaries.

Biotite Granite Porphyry; This porphyry as found to date is 

localized entirely along the hanging wall of the Lake Superior 

Shear Zone. Where outcropping this rock appears more like a 

fine grained granite but drill cores reveal a definite porphyritic 

texture.

A medium grey rock, it consists essentially of white feldspar 

phenocrysts (451) up to 1/16 inch across, in a fine dark groundmass 

of biotite and dark minerals (2(H) and quartz

Central Feldspar Porphyry; This porphyry type together with the 

Cedar Creek Quartz Porphyry is considered the most important from 

the standpoint of economic geology. It is confined almost entirely 

to the central portion of the Lake Superior Shear Zone as a fairly 

persistant body ranging up to 250 feet in width, and in the central 

section of the Hemlo Fault as dikes up to two feet in width.

A light colored, fresh, massive rock it varies from pinkish 

to greenish hue as effected by later mineralizing agencies. The 

mineral constituents are feldspar phenocrysts 65%, in a fine to 

medium granied groundmass of quartz 251, dark minerals 5%, and 

serecite 5%. Although found in both the Lake Superior Shear Zone 

and in the Hemlo Fault, no effects of shearing are to be found in 

the porphyry .



Cedar Creek Quartz Porphyry; The true age relationship between 

this and the Central Porphyry is not yet assured but it has been 

tentativily placed as younger. So far this type has been located 

only as a large body (100 feet wide) lying some 200 feet to the 

north of the Lake Superior Shear Zone and forming the south bank 

of Cedar Creek. A probable westward extension has been located 

on the same strike approximately one mile to the west.

Hand specimens of the fresh unaltered type show a light cream 

to buff coloured rock that is quite hard and massive. It consists 

of an aphanitic groundmass which would appear to be composed of 

quartz and feldspar. Scattered, angular phencrysts of clear 

quartz may be observed. Although the rock is in general uneffected 

by shearing, alteration in the form of silicification has been 

intense along the north contact where a strong pyrite bearing vein 

has been developed.

What may be a highly altered type of this porphyry has been 

found in Drill Hole X2 which penetrated the south section of the 

Lake Superior Shear Zone.

Diabase Dikes; Diabase dikes trending in a general north south 

direction are quite common in the Hemlo area. Some of the larger 

ones are quite coarse grained and approach a Gabbro in composition. 

At least one dike has been found that has been offset by one of 

major strike faults of the areas.



Heronite Dikes: Small Heronite dikes as found in the Heron 

Bay area are also to be found in the Hemlo section. Generally 

only a few inches in width, they may occupy cleavage planes 

or joint planes in the older rocks.

This is a dark brown, extremely refractory rock consisting 

of a fine grained, dense dark brown groundmass containing scattered 

plates of biotite up to 1/8 inch across.



Structural Geology

The topographic expression of structure in the Hemlo 

Area is particularly outstanding. Aerial photos of the 

area clearly show the well defined continuous valley lines that 

indicate the major faults and formational strike. Paralleling 

or cutting the formations at very low angles, the Hemlo, Camp 

and Herrick faults have been traced for over six miles.

In the vicinity of the Lake Superior Mining Corporation 

workings the sediments strike approximately N 68 W. To the 

west the strike flattens out to east west then sweeps away to the 

south on approaching Hemlo some 3i mile away. To the east the 

strike swings to the south then at Struthers on the C.P.R. some 

2\ miles away it swings east again until south of Trudeau it is 

almost east west. As noted above, the formational strike is 

practically coincidental with that of the major faults.

The Hemlo Fault is considered to be the most important 

structural feature as it appears to bear a close relationship to 

the Lake Superior Shear Zone in which all present gold discoveries 

of economic interest have been found. With it also are associated 

porphyries similar to those of the Shear Zone. Probably the 

greatest feature to date has been the use of this fault in locating 

the projection of the gold bearing zone.

The Hemlo Fault is first encountered as a definite structure 

two miles east of Hemlo on Highway 17. It has been located fairly 

continuously to a point south of Troudeau some eight miles distant.



The best exposure of the fault is to be found at the west 

end of Fault Lake and thence for one mile east along the Highway 

where the fault forms a low cliff that has been blasted out for 

the right-of-way.

In typical crossuction the Hemlo Fault consists of two 

parralleling bands of soft chloritic schist up to four feet wide 

that are separated by a fine to medium grained dike(?) composed 

entirely of hornblende and biotite that ranges from a few inches 

up to six feet in width. This dike shows a gneissic texture and 

contains abundant, fine, parrellel, discontinuous quartz lenselets 

and stringers, it does not appear to be sheared although drag 

folding is prevalent. The Central porphyry types are to be found 

within the fault zone both adjacent to the chlorite schist and in 

the hanging wall side of the zone. They seldom exceed two feet 

in width. Grey porphyry dikes are also to be found in the hanging 

wall side of the fault. Both of these types appear massive and 

unsheared, no effects of movement being reflected in their 

textures.

At a well exposed sec cion near the east end of the portion 

described above, the chlorite schist on the footwall side is quite 

hard, dark in color, luserous, and contains nodules of blackish 

colored quartz up to three or for inches across.

The hanging wall and section some two hundred feet in width 

to the north is composed entirely of the "Banded Markers".



While mineralization within the Hemlo Fault zone is not 

abundant nor does it yield more than traces of gold, there appear 

to have been three or four separate ages of mineralizing 

activity.

In the hanging wall section of th ̂  fault zone there occurs 

a vein form from 12 to 18 inches in width consiting of a sheared 

quartz porphyry. The longitudinal shear planes are quite well 

mineralized with medium sized pyrite crystals and scattered of 

tourmaline. Silicification has taken place but not very 

extensively. Little or no free quartz is discernable. Serecite 

has been developed and is probable the result of shearing of the 

host rock.

The nodular or lenselikr forms of blackish quartz found in 

the chlorite schist are the product of a quartz magnetite 

mineralization.

Prevalent throughout the entire fault zon^ is an age of 

pinkish jaspery quartz often containing a central core of white 

quartz. Veinlets of this type, seldom exceeding one quarter 

inch in width are to be found in all the porphyries, the chlorite 

schist and the hornblendic dike material. Occassional cubes of 

pyrite may be found within this vein matter.

The latest age of mineralization consists of quartz calcite 

veins. They are to be found up to two inches in width following 

drage folds in the chlorite schist and as smaller veinlets 

traversing joint planes in the harder rocks.



From the above the mineral succession of the Hemlo 

Fault one appears to be as follows:

1. Serecitization

2. Silicification

3. Tourmaline

4. Pyrite

5. Quartz-Magnetite

6. Jaspery Quartz

7. Pyrite

8. Quartz

9. Calcite

There appears to be a strong similarity in the petrological 

assemblage and mineral succession in the Hemlo Fault and in the 

Lake Superior Shear Zone. Unfortunately there are few good 

exposures of the latter on which to make a detailed study, but 

it seems highly probable that the small vein forms of sheared 

quartz porphyry within the fault zone is closely related in 

type to the original host rock of the Lake Superior Shear Zone. 

This would particularly be the case for the section on the south 

side of the Central porphyry.

Whereas the Camp and Herrick faults are major topographic 

features there has been no evidence found to date to indicate that 

they are as complex in rock types and mineralization as the 

Hemlo Fault. The Herrick Fault is undoubtedly of much later age 

as is indicated by the offsetting of a large Diabase dike at 

mileage 36.3 on the C.P.R. Both the Herrick and Camp fault



occupy drift filled ravines and for this reason no exposures 

have been found to date where a detailed study can be made 

of them.



Economic Geology

Lake Superior Shear Zone; The value zone on which all work 

has been concentrated to date by the Lake Superior Mining 

Corporation is in reality a very small section of a strong 

persistent structural feature in the form of a shear zone. 

Although it extends in length beyond the Lake Superior property 

both to the east and to the west, it has for the sake of clarity 

in discussion been termed the Lake Superior Shear Zone. To date 

this shear zone has been definitely traced on the surface for 

over seven miles, the only breaks occurring where swampy ground 

intervenes. It is interesting to note also that where located 

along the presently known length gold values of interest have 

always been found.

The Lake Superior Shear Zone follow the same strike as the 

major faults of the district, that is, conformable with or cutting 

the formations at very low angles. At the section on claim T.B. 

32160-1-2 where drilling to date has been carried out the strike 

varies from N 68 W to N 72 W and dip averages 62 N.

A genralized section from hanging wall to foot wall consists 

of the Hanging wall Porphyry, 8 feet, vein zone of host porphyry 

45 feet, Central Porphyry, up to 35 feet, altered quartz porphyry 

in excess of 25 feet (the footwall has not been established by 

present drilling).

Gold values of economic interest are localized in the footwall 

of the host porphyry just above the Central porphyry.



Generally a section of hard, grey, serecite schist, entirely 

barren of mineralization and approximately five feet wide, 

separates the value zone from the Central Porphyry. Although 

low gold values may be obtained throughout the entire 45 feet 

of the Host Porphyry, those of main interest are concentrated 

in the footwall portion.

Mineralization in the hanging wall side of the Host Porphyry 

and throughout the greater part of its width consists of 

pyritization that has developed along shear planes. It consists 

of two types, one that is massive and developed in discontinuous 

stringers and has the appearance of being "smeared" on the shear 

planes, and a fairly bright, crystalline or granular type 

developed along shear planes. Where silicification is intense 

quartz stringers have developed and the pyrite tends to be massive 

and in veinlets.

Alteration in the form of serecitization and silicification 

becomes more intense as the footwall of the Host Porphyry is 

reached and in the majority of cases as found in the drill cores 

the footwall is entirely a silicious serecite schist.

Gold values of economic importance are associated with 

strinoers of a bright, light colored, fairly massive pyrite that 

ranges up to one half inch in width. Silicification and or 

greyish quartzose stringers are also prevalent. Gold in the free 

otate has been observed in drill hole X 4. Other minerals found 

in minor amounts within the vein zone are mariposite, silliminite 

and molybdenite.



The Central Porphyry varies in width from 35 feet in 

D.D.H. XI to approximately 2 feet in D.D.H. X12. Except for 

the borders which may show the effect of hydrothermal alteration, 

the main body of this porphyry is relatively fresh appearing and 

shows no effects of shearing.

As yet little is known abc ut the section lying to the south 

of the Central Porphyry as it has been penetrated by only two 

drill holes. Drill cores of this section show a quartz porphyry that 

has undergone varying degrees of alteration. Near the foot wall 

of the Central Porphyry is what would appear to be a less altered 

stage of this material, here it is of a reddish pink color, hard, 

dense, aphanitic, containing occassional phenocrysts of angular 

quartz up to one quarter inch across. Altered stages are varying 

stages of grey where talcose and light yellow to white where 

serecitization has developed. Bands of granular pyrite are 

scattered throughout the section. Gold values up to $11.00 were 

obtained adjacent to the Central Porphyry.

Other Veins;

Several minor vein forms haVe*"Been located in the sediments 

adjacent to the Hemlo Fault. However these are mainly narrow 

eve** though persistant and carry but low gold values.

Two potential '.ones exist that well warrant detailed 

exploration. One is a section of sheared porphyry associated with 

Central Porphyry types which lies parallel to and some 200 feet 

south of the Lake Superior Shear Zone. Mineralization is evident



and some low gold values have been obtained in grab samples. 

Its striking similarity to the main zone make it a section that 

well warrants exploration with diamond drilling.

The second zone lies along the north contact of the Cedar 

Creek Porphyry. Abundant granular pyrite mineralization is 

present in a highly silicious vein matter extending across widths 

up to 40 feet. Traces of gold have been obtained but no work 

has been undertaken this vein in detail.



Exploration and Results

Exploration work carried out to date by the Lake Superior 

Mining Corporation has been concentrated almost entirely along 

1,500 feet of strike starting from the Companys 1 west central 

boundary on claim T.B. 32160. This section angles through 

claims T.B. 32160, 33998 and 32162, the zone continuing on 

for almost two miles through Company property.

The shear zone enters the southwest corners of claim T.B. 

32160 with a strike of S 72 E at which it continues for some 

500 feet before changing to S 67 E. Dip varies from 55 to 62 

degrees north. For the greater part of the 1,500 feet the zone 

occupies low lying ground and except for two exposures is 

covered with from one to six feet of overburden. The best 

exposure occurs just before the zone crosses the highway. Here 

a section some 300 feet long by 100 feet wide may be seen. Chip 

and channel sampling returned low values while drill results were 

very encouraging. Holes X7, X8 and X10 being drilled under this 

section. The hanging wall porphyry serecitized Host Porphyry and 

Central Porphyry together with a portion of the serecitic quartz 

porphyry may be seen. Weathering and frost action have been so 

intense that it is impossible to obtain a relatively fresh section 

across the entire zone.



X-ray diamond drilling commenced with hole XI drilled 

1,500 feet along the strike of the shear zone from where it 

enters the Company property. This hole was drilled under an 

old pit from which surface sampling returned values up to $4.20. 

The highest drill core value was $4.55 across 2.2 feet with an 

adjoining section of $3.85 across 3.3 feet. It is felt that 

some of the values may have been lost as there was a very poor 

core recovery in the first two holes. Hole X2 was drilled under 

XI and returned $5.25 across 4.2 feet in the north zone and 

$11.55 across 1.0 feet in the south section. This latter 

indicates the presence of encouraging gold values south of the 

Central Porphyry which .s as yet an unexplored section. No other 

holes until X9 penetrated this section when a return of $7.70 

across 1.3 feet was obtained.

Hole X3 was drilled 150 feet west of XI and under a shallow 

surface stripping where a grab sample of $7.35 and a chip sample 

of $2.10 across 1.5 feet was obtained. In this hole visible gold 

was found, an assay of .8 feet returning 3.05 ounces. Adjoining 

values ranged from $2.80 to $4.55 across 9.8 feet.

Hole X4 returned values from $2.10 to $3.50 across 12.0 

feet with several other scattered values.

From hole X5 to hole Xll, exclusive of hole X9 which was 

drilled in the south zone, an average of $8.90 across 6.5 feet 

was obtained. This represents a length of 900 fo*jt.



Values in holes X12 and X13 fell off and the Central 

Porphyry body appeared split into several altered fingers from 

six inches to a foot in width.

A summary of the diamond drill hole results is appended.

It appears feasible to expect that deeper drilling may 

extend the value zone to the western boundary of the property as 

structural features of the district in the form of numerous 

examples of drag folds indicate a rake to the west.



Summary and Conclusions
'i*

Exploration work in the form of geological mapping and 

diamond drilling as carried out to date by the Lake Superior 

Mining Corporation Ltd., are necessarily of a preliminary 

nature. This has also been pioneer work in a field where no 

information was available as to characteristics of structure 

and mineral deposits.

The results are obtained to date are encouraging Lo say 

the least and call for further drilling with heavier equipment 

on the main value zone. At the same time further work must be 

done to explore the eastward continuation of the Lake Superior 

Shear Zone and the secondary zone lying a short distance to 

the south.

Fort William, Ontario

April l, 1948 Trevor W. Page
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