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REPORT ON

COMMERCE NICKEL MINES LIMITED

PATRICIA MINING DIVISION - ONTARIO

October 4, 1965 W. H* Gross* P.Eng.

1. Commerce Nickel Mines Limited has control of 55 claims cover 
ing the western portion of e nickel-bearing serpentine intrusive 
in the Puddy-Chrome Lake area of northwestern Ontario.

2. The property i B about 20 miles south of Collins which is a 
station on the main line of the C.N.R., a short distance north 
west of Lake Nipigon.

5. The Puddy Lake property is underlain by quartzite s and con 
glomerates that have been intruded by granitic rocks and serpentine.

4. Nickel occurs in the silicates of the serpentine and in magne 
tite which forme an important accessory mineral in the intrusive.

5. It has been found that about 9Qfo of nickeliferous magnetite 
is recovered from the serpentine at a -200 mesh grind.

6. A nickeliferous magnetite might be processed and marketed in 
several different ways. The immediate problem, however, is to de 
termine whether there is an area or zone of serpentine that con 
tains a high enough proportion of magnetite which when concentrated 
is rich enough in nickel to justify metallurgical and marketing 
studies.

s''

7. A magnetometer survey was done (see accompanying report) 
which was successful in outlining areas within the serpentine which 
contained a higher than normal amount of magnetite. Thirteen 
holes have been drilled to test the areas considered to contain 
the highest quantity of magnetite. The assay results and metal 
lurgical studies on these cores are now in progress.

Signed
W, H. Gross, P.Eng.



Introduction

Chromite wee discovered in the Chrome-Puddy Lake serpen 
tine belt in 1928. Subsequently plantinium deposits were discov 
ered but neither these nor the chromite has proven to be economic. 
In October, 1964, Messrs. J.E. Nelson and E. W. Nelson discovered 
that the magnetite within the serpentine contained significant quan 
tities of nickel. They are hopeful that a sufficiently large ton 
nage of this material can be found to support an operation that 
would produce both iron and nickel and perhaps the platinium metals 
for market. On January 8th, 1965* I first visited the property on 
behalf of Commerce Nickel Mines Limited* The purpose.of the visit 
was to gather first-hand information on which to make an appraisal 
of the economic possibilities of the property. In a report dated 
January 27, 1965* it was recommended that a magnetometer survey be 
completed to locate the zones of higher magnetite content within 
the serpentine. The subsequent magnetic survey (see accompanying 
report by H.O. Seigel) was successful in outling a number of high 
magnetic areas. These areas have now been tested by 15 drill holes. 
The object of this report is to review the situation ae it now stands.

Location and access

The general location of the property is shown on the 
sketch map overleaf. It is about 20 miles south of Collins which 
is located on the main line of the C.N.R. Puddy Lake lies in the 
central part of the claim group. It is a large lake and can be 
used safely by aircraft of normal bush size in both summer and winter.

Claims

Commerce Nickel iMines Limited has a group of 55 claims 
covering approximately 2200 acres of ground around Puddy Lake. 
During the 1965 field season a geological map was made of the fol 
lowing 26 claims*

PA 55850, 51, 52, 54 * 55 
55788 to 55795 inclusive 
55805 to 55811 H 
55815 to 55818 " 
55770 
55787

- 5
- 6
- 7
- 6
- l
- l

Total 26

Water, Power, Timber

W ater is available for any normal mining operation. 
Power would probably be by diesel although if a large-scale opera 
tion developed it might be feasible to consider using other power 
sources such as natural gas from the pipe line some distance south 
of the property. Lumber for normal construction and other purposes
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may be obtained locally. There is ample room for tailinge disposal. 

Survey Control Lines

An E-W base line was laid out on Puddy Lake and N-S 
croes lines were established at 400' intervale. Pickets were 
placed at 100' intervals along the cross lines and were used as a 
base for controlling both the geological and geophysical surveys*

Map

A geological map drawn to a scale of l" to 200' accom 
panies thie report. This map was prepared by F. M. Smith and John 
Stromboia under my supervision. In addition to the geology, the 
map shows the location of the 15 drill holes that have been com 
pleted to date and which are summarized below.

Diamond drilling

Thirteen AXT. drill holes have been completed to date on 
the property. The drill footages are given below* their locations 
are shown on the accompanying map and the logs of the holes follow 
in the appendix.

Hole No.
1
2

6
7

General geology

Footage 
524 
596 
405 
405 
251 
249 
251

Total - 427? feet

Hole Mo*
8
9

10
11
12
15

Footage 
250
255
500
249
498
250

About 90^0 of the property is underlain by glacial drift 
and the waters of Puddy Lake. However } with a combination of 
geological mapping, diamond drilling and the magnetic survey, a 
reasonable idea of the distribution of the major rock types can 
be made ae shown on the accompanying map*

The principal rock types on the property are summarized 
on the following table of formations}

diabase

Archaean
( serpentine

(red serpentine (hematite) 
(green " 
(blue " 

(frlack " 
granite fc granite gneiss

~/ conglomerate and quartzite



Fig. l Vein type magnetite. X



ij^. 2 Disseminated "type magnetite. X 50



a. Conglomerate and quartzite. The conglomerate and 
quartzites are believed to be the oldest rocks in the area. 
They underlie most of the southern part of the property; they 
strike generally E-W and dip steeply both to the north and 
south* The conglomerate pebbles have a wide range of composi 
tions but appear to be essentially quartz, quartzite and granite. 
The pebbles, for the most part, are well rounded and range in 
size up to 10" across.

b. Granite and gneiss* Granitic rocks underly the northern 
part of the property. These rocks are generally gneissic in 
character with the trend of the gneissosity being more-or-less 
parallel to the general E-W grain of the country.

c. Serpentine. The granitic gneisses and sediraante have 
been intruded by an ultrabasic stock which is lens shaped and is 
about 5 miles long by about l mile wide. The serpentine in all 
likelihood wee formed by the alteration of a differentiated oli- 
vine-bearing ultrabasic rock. The differentiation is manifested 
by the presence of chrome bands which occur near the northern 
contact. The serpentine is quite variable in its mineralogy 
and magnetite content. In the field it was found expedient to 
divide the rock into four groups based on color (see map). The 
individual color bands strike essentially E-W, parallel to the 
long axis of the intrusive and j&rallel to the grain of the country.

Mineralogy

As was mentioned earlier, the magnetite contained in 
the serpentine was found to be nickel-bearing* A mineralogical 
study woe made to try to determine the state of occurrence of the 
nickel. Polished sections were cut from specimens collected by 
me and they were examined under the ore microscope by Dr. D* H. 
Gorman. The following discussion gives the substance of Gorman's 
report.

The principal ore mineral is magnetite. It appears to 
have two types of occurrence - ae veins and as disseminated, ir 
regular blebe. Figure I overleaf shows the vein type, and Figure 2 
the disseminated type. It is believed thet the disseminated mag 
netite was formed during the alteration of olivine to serpentine. 
It is suggested that the veins have been formed from a mobiliza 
tion of the disseminated magnetite,

The only other "ore" mineral present is hematite. It 
occurs as minute veinlets in the magnetite, and commonly as an 
oriented alteration (martite) along the octahedral planes. Figure^ 
shows various stages of this alteration, the light grey represent 
ing the martite.

Since no other ore minerals were observed, it is con 
cluded that the nickel in the magnetic concentrate probably occurs 
BD atomic nickel in the magnetite lattice. The highest nickel value



for magnetite recorded in the Dana System, Vol. l, is l .76^0. 
However, if one examinee the formulae of magnetite, FeF^Qjj., 
and its nickel analogue trevorite, MiFe20^, there appears to 
be no restriction on a complete isomorphous series between the 
two, particulsrly since the ionic radii of Hi"*"1 and Fa"** are 
almost identisl, 0.79 and 0.74 respectively. This means that 
theoretically a magnetite could contain much larger quantities 
of nickel in its structure than the 1.76"^ reported by Dana*

It may be aesunad that the magnetite is syngenetic* 
and that it has been derived exclusively from expelled iron 
during the metamorphism of olivine to serpentine. Under these 
conditions it ie possible to calculate the amount of magnetite 
that could be formed under ideal conditions. For this calcula 
tion the average composition of olivine as presented in Deer* 
Bowie and Sussman "Rock Forming Minerals" Vol. l, pages 10 and 11 
can be used. Assuming that no iron is included in the serpentine 
structure after metamorphism, an olivine of intermediate Mg-Fe 
can produce as much as 53^ magnetite on oxidization of the free 
iron released.

What this *a4ie means is that, under the best conditions, 
a magnetite concentration ratio might be expected to vary some 
where between 5 and 4 to one depending on recoveries.

.Economics

The geological survey, drilling and metallurgical test 
work that has been done BO far indicates that there could be 
some substantial zones of nickel-bearing magnetite in the Puddy 
Lake serpentinite. At present, the average quantity of magne 
tite within these zones is unknown. The objective is to try to 
find areas within the serpentine that would give a magnetic con 
centrate grading upwards of 6 0fo i ron and I fo nickel.

If large quantities of nickeliferous magnetite are 
found, the magnetic concentrate could either be directly smelted 
to form a nickeliferous pig or the magnetite (after roasting) 
could be leached of its nickel so that hematite pallets and 
nickel salts could be prepared for the market*



Declaration

I, William Harvey Gross, 25 Whitney Avenue, Toronto 5* 
Ontario, am a B. Se. graduate in geological engineering from the 
University of British Columbia in 19^2, and a PhD. graduate in 
economic geology from the University of Toronto in

I have been practising my profession as a consulting 
geologist since 19^5 and at the same time have been teaching 
economic geology to graduate and undergraduate students at the 
University of Toronto. I am a member of a number of scientific 
societies and a Professional Engineer of Ontario.

I have personally visited the property of Commerce 
Nickel Kino s Ltd., west of Lake Nipigon, and have, with the help 
of others, conducted a mineralogical and metallurgical study of 
rock taken by me from the property*

This report was written specifically to qualify the 
geological work that was done on the property for assessment 
work with the Ontario Department of Mines. I have no interest 
direct, indirect or anticipated in the property or securities 
of the Company.

Signed
W. H. Gross, P.Eng.
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SUMMARY

The present magnetometer survey has revealed the presence 

of at least ten lenses of high magnetite content within the Puddy Lake ultra 

basic mass. Five of these lenses are closely related to three of the known 

nickeliferous showing areas. One lens is up to 2800' in apparent length, but 

the extent of the other lenses is much smaller.

A minimum program of twelve diamond drill holes, totalling 

3300' in length, have been recommended to examine these magnetite lenses 

in view of the apparent association between nickel values and magnetite 

concentrations on this property. In the event of favourable drilling results 

from this minimum program, additional drill holes would be required as 

well as intermediate magnetometer lines, to precisely define the location of 

these various lenses of magnetite,.



CABLE: 

"SEIGEO", TORONTO

HA.,OLD O, SEIGEL f ASSOCIATES, LIMITED
GEOPHYSICAL CONTRACiOkS AND CONSULTANTS

79 MAI;T!N ROSS A VE. 

DOWNSVIEW, ONTARIO

TELEPHONE 

633-2450

REPORT ON MAGNETOMETER SURVEY 
PUDDY LAKE PROPERTY, ONTARIO

ON BEHALF OF 
COMMERCE NICKEL MINES LIMITED

INTRODUCTION

During April and June, 1965, a geophysical party executed a 

magnetometer survey on a portion of a property held by Commerce Nickel 

Mines Limited in the Puddy Lake Area of northwestern Ontario. The property 

covered by this survey is located about 20 miles south of Collins on the main 

line of the CNR. Access to the property is by charter aircraft from Fort 

William, a distance of approximately 120 miles to the southwest. The 

surveyed area comprised ail, or parts of the following claims: PA33707, 

PA33787 - 33793 incl. , PA33802 - 33818 incl. , PA33832 and 33838.

Lines were cut over this property oriented approximately N13 O W 

at 400' intervals. Measurements of the variation of the earth's vertical 

magnetic field component were made at 50' intervals over the entire survey 

grid. It was originally planned to take readings only at 100" intervals but 

the complexity of the resultant magnetic picture made it imperative to take 

intermediate readings on a systematic basis. A total of 24. 9 miles of survey 

lines were covered. A Sharpe MF-l fluxgate magnetometer was employed
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on this sxirvcy. By checking back approximately once per hour to a base 

station previously established corrections were made to the observed data 

for diurnal variation of the earth's magnetic field.

The purpose of the present survey was to define the

distribution of magnetite in a serpentinized ultrabasic mass which cuts across 

this property. Sampling to date on this property at a number of locations has 

shown an interesting correlation between nickel values and magnetite 

concentrations in the intrusive mass. 

GEOLOGY

Dr. \7illiam FI. Gross has written a report dated January 27, 

1965, which summarizes the geologic information available on this property 

both prior to and as a result of his visit to the property during January of 

this year. Reference should be made to that report for further details. 

DISCUSSION OF RESULTS

The accompanying plan map, ^n vihe scale of l" - 2 00', shows 

the lines surveyed in the present program and the resultant vertical magnetic 

intensity values. These values are expressed in gammas and have been 

contoured with contour intervals ranging from 1000 gammas to 2000 gammas.

The observed magnetic relief is extreme, ranging from 4-22, 000 

gammas to -lj,GOO gammas. The ultrabasic mass as a whole shows a general 

magnetic level of the order of 2000 to 3000 gammas above the regional 

background. The distribution of the intrusive mass has been deduced from 

the -vrci^.nt magnetometer data and its approximate contacts are shown on 

the accompanying plan. The intrusive body is seen to be in the form of a
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ragged letter Y, with the open end to the east. The maximum thickness 

of the body occurs at the junction of the Y, and is approximately 4000'. The 

limbs average about 1600' in north-south extent. There is no doubt that the 

exact shape of the ultrabasic mass is in detail far more complex than what 

is shown, on the accompanying plan, using the lines 400' apart as base 

information. The dip on the main intrusive mass as such, would appear to 

be to the south. As expected, the intrusive body extends off the present 

grid area to the west, to the east and to the northeast.

Three of the nickel showing areas, namely numbers l, 7 and 9* 

are indicated in approximate location on the magnetic plan. As expected, 

these occur in regions of considerable magnetic relief of between 14,000 

gammas and 22, 000 gammas amplitude,, Because of the fact that the present 

survey lines are shown 100' apart and that there are many narrow lenses of 

obviously high magnetite content, the contouring between lines is quite often 

open to question so that the interconnection of magnetic lenses on adjacent 

lines is a matter of speculation. Intermediate lines would be required in 

such areas to confirm the actual interconnection of lenses between lines. 

These lenses are sometimes indicated by negative magnetic anomalies, a 

factor not wholly unexpected as the writer has tested some samples of high 

magnetite content from this area and found considerable remanent magnetization, 

the latter being much stronger than the induced magnetization in the earth's 

magnetic field. Where the direction of this remanent magnetization is 

horizontal or even inverse to the earth's magnetic field, negative magnetic 

anomalies may result. These are equally indicative of the presence of lenses
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of high magnetite content.

Within the ultrabasic mass ten more or less distinct lenses 

of high magnetite content have been selected and are indicated on the 

accompanying plan by letters A to J inclusive. All of these show amplitudes 

of the order of 8000 gammas or more above or below the local background 

level and, therefore, may be expected to contain, on the average, at least 

10 c7o magnetite by weight over widths exceeding approximately 50'. Higher 

percentages of magnetite over narrower widths may also occur. The lens 

with by far the greatest apparent continuity along strike is C, which lies on 

the south rim of the Y. It is on the approximate strike extent of showing area 

No. l, which itself apparently coincides with lens A. Lens C is apparently 

continuous between lines 40E and 12E, a distance of 2800', although its 

magnetite content is undoubtedly quite variable over this length.

Showing area No. 7 includes lenses F and G. There is such 

magnetic contortion in this area that it is quite uncertain as to how these 

lenses are to be linked through.

Showing area No. 9 includes lenses H and I, the latter of 

which has only negative magnetic expression. 

CONCLUSIONS AND RECOMMENDATIONS

In view of the apparent association between magnetite and 

nickel concentrations in this ultrabasic mass, it is concluded that the ten 

apparently distinct lenses of magnetite revealed by the present magnetometer 

survey offer definite loci of interest which must be investigated further. 

The following twelve holes are therefore recommended to probe the above
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ten lenses on twelve sections as indicated below. These holes are all oriented 

from south to north with the exception of two holes designed to intersect 

magnetite lenses which lie on the north shore of the lake, so that all holes may 

be drilled in the summer, if desired. The location of these holes is shown on 

the accompanying magnetometer contour plan.

TABLE OF RECOMMENDED DRILL HOLES

Target

A
B
C
C
c
D
"r ~*
-Ij

17*
JJ

G
K
I
J

Collar

L52E, 1450 'S
L44E, 800 'S
L32E, 1500'S
L24E, 1500 'S
L12E, 1250 ! S
L28E, 850'S
LSW, 1100 'S -
L28W, 200 'N
L24W, 250'N
LO, 250'N
L4E, 750'N
L32E, 14-50'N

Orientation

Grid North
Grid North
Grid North
Grid North
Grid North
Grid North
Grid North
Grid South
Grid North
Grid South
Grid North
Grid North

Length

250 1
250'
250'
400'
350'
250'
250'
300'
250'
250'
250'
250'

Depth of Cover

Less than 25'
Less than 25'
Less than 35'
Less than 25'
Less than 60'
Less than 25'
Less than 25'
Less than 25'
Less than 35'
Less than 25'
Less than 25'
Less than 25'

Inclination, in all the above recommended drill holes,
is

The above program of twelve holes totalling 3300' represents 

a minimum program. Additional drilling would be predicated on the results 

obtained therein. In the event of interesting drilling results, additional 

magnetometer coverage would be desirable on intermediate lines, closing down 

even to 100" intervals in order to precisely locate and delimit the lenses of

magnetite of interest.

Respeci&ally submitted,/'

Toronto, Ontario. 
June 24th, 1965.

Harold O. Seigel, Ph. D. , P. Eng.
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SHOWING AREA

MAGNETITE LENS

APPROX. LIMIT

OF ULTRABASIC M ASS

RECOMMENDED DIAMOND DRILL HOLE

COMMERCE NICKEL MINES, LIMITED

PUDDY LAKE AREA-THUNDER BAY DISTRICT, ONT

MAGNETOMETER CONTOUR PLAN

SCALE-
200'

SURVEY BY HAROLD O. SEIGEL AND ASSOCIATES, LIMITED

JUNE, 1965
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