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SUMMARY

The undersigned was contracted by Homestake 

Explorations Limited to evaluate the gold exploration 

potential of an 86 claim block including the old Olive 

Gold Mine near Little Turtle Lake Ontario, 35 miles 

east of Fort Frances on Highway 11.

The Olive Mine produced 3,572 ounces of gold during 

the period 1897 to 1942 for an average recovered grade 

of 0.38 oz. gold per ton. Recent sampling by the under 

signed returned high gold values over a strikelength of 

1,400 feet.

Previous work on the southeast part of the Homestake 

Property was carried out by several companies for base 

metals during the period 1916-1967; results were indifferent, 

but there does not appear to have been any follow-up work 

for gold on the quartz veins intersected (up to 6' vein in 

D.D.H. S-9 on claim 629437).

The exploration potential for gold on the Homestake 

Explorations Limited Property is excellent, and the work 

recommended by the undersigned is well warranted. In 

addition, there is considerable economic potential in the 

old Olive Mill tailings and dumps.



INTRODUCTION

The undersigned was contracted by Homestake 

Explorations Limited to evaluate the gold exploration 

potential of an 86 -claim Ontario mineral property 

including the former Olive Gold Mine which produced 

3,572 ounces of gold to 1942.

The Property is adjacent to Highway 11, 35 miles 

east of Fort Frances and has been dormant since 1980.

The writer is familiar with the Property, having 

carried out a data compilation for Preston East Dome 

Mines Ltd. in the late 1950s, and in November 1981 he 

conducted surface sampling and a detailed field exam 

ination of the Olive Mine.
*

At the date of this report, no change has occured 

in the exploration status since this examination by the 

undersigned.



PROPERTY LOCATION AND ACCESS

The Homestake Explorations Limited Property is located 

35 miles east of Fort Frances, Ontario between Highway 11 

and the south shore of Little Turtle Lake.

This former gold producer is easily reached by Highway 

11, then via a l mile bush road north at a point 4i miles 

west of the hamlet of Mine Centre.

The gravel access road is locally rough, and is best 

travelled by 4 wheel drive vehicle. It crosses the Canadian 

National Railway line which traverses the property.
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PROPERTY OWNERSHIP, CLAIM LIST, AND ASSESSMENT STATUS

At this date, the following mining claims were held 

by Homestake Explorations Limited, Suite 916-111 Richmond 

Street West, Toronto, M5H 2E4. Negotiations are report 

edly underway to acquire Patented Claims P.F.2556, P.P.2557, 

F.F.2185 and F.F.1766.

Little Turtle Lake area

Claim No.

475433 - 475438

475440 - 475441

475442 - 475452

475146

475190 -475192

475193

475269

589465

475439

475455

590515 - 590517

629169

629164

589640 - 589641

589646

629441 - 629450

629476 - 639479

629436 - 623437

No. of claims

6

2

11

1

3

1

1

1

1

1

3

1

1

2

1

10

4

2

In good standing to

March 31 1983 (applied for

March 10 1983 (applied for

March 31 1983 (applied for

February 1 1985

September 18 1985

September 18 1984

January 8 1986

April 29 1983

March 31 1983 (applied for

March 10 1983 (applied for

February 15 1984

May 10 1983

May 10 1983

August 31 1983 (extension)

August 31 1983 (extension)

January 21 1984

January 21 1984

January 14 1984 (extension)

ext.)

ext.)

ext.)

ext.)

ext.)
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670231 - 670232 2

670221 - 670223 3

558996 - 629007 12

629023 l

629008 - 629009 2

H.P.438 l 

F.F.3711 -F.F.3712 2

F.F.3658 J^

76

PORTER INLET 

Claim No.

March 3 1984 (extension)

March 3 1984

December 8 1983

December 8 1983

December 8 1983

Patented

Patented

Patented

No. of Claims In good standing to

629165 - 629168 4

589638 1

589639 1

589642 - 589645 -4

May 10 1983

August 31

August 31

August 31

1983 (extension)

1983 (extension)

1983 (extension)

10

Total claims in block 86, with 4 additional pat 

ented claims under negotiation.



TOPOGRAPHY, VEGETATION, OVERBURDEN
*

Relief is slight,' with large swampy areas inter 

spersed by east-trending ridges with topographic highs 

to 50 feet.

Second growth evergreens are locally dense, with 

poplar and alders in the lower areas.

Overburden is extensive but shallow and probably 

does not exceed 30 feet.

The following claims are partially or completely 

covered by water: 589465, 475433 - 475440, 589641 - 

589646. Any ground geophysical work would have to be 

done during winter.



REGIONAL GEOLOGY

Early Precambrian'granitic intrusives to the north 

are separated from ancient submarine metasediments to the 

south by a graben some 10 miles wide bounded by the east- 

, striking Quetico and Seine River Faults.

Within the graben, steeply-dipping, east-striking, 

isoclinally-folded metavolcanics and calcareous meta 

sediments are intruded by a large sill-like body ranging 

in composition form an anorthosite to quartz-diorite.

The metavolcanic flows are felsic to the north, 

intermediate in the middle, and mafic to the south.

*

South of the Seine River Fault, deep water mud- 

stones and sandstones dominate the format, with the 

metamorphic grade increasing rapidly to the south. 

Despite the metamorphism, graded bedding is evident, 

providing evidence of small-scale very tight isoclinal 

folds. This sequence is intruded by sill-like bodies 

of monzonite.

North of the Quetico Fault, the geology comprises 

migmatities with a wide variety of compositions and tex 

tures, considered to represent granitized felsic to

ultramafic flows.

Within the central area, numerous strike and trans 

verse faults occur, the latter apparently being younger. 

Metallization includes gold, iron, copper, lead, zinc, 

and molybdenum. Outside the fault graben, sulphides
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are uncommon.

Early prospecting dates back to the 1880s when the 

gold rush in northern Minnesota spilled over into this 

area. Primitive work resulted in the discovery of 3 

producing gold mines, the Foley, Golden Star, and the 

Olive, with (free-milling) gold production of 855 ounces, 

10,758 ounces and 3,572 ounces respectively.C 3*^ A ^*^

Limited work has been carried out for base metals, 

and no significant discoveries have been made to date, 

but the widespread distribution of small base-metal 

showings suggests further exploration potential, using 

sophisticated geoscientific techniques in the central 

area.



GEOLOGY OF THE PROPERTY AND HISTORY OF PREVIOUS WORK

The Homestake Explorations Limited Property is under 

lain by east-striking, steeply isoclinally folded felsic 

to intermediate volcanics with local interbedded calcareous 

, metaquartzites, intruded by east-trending dykes and sills 

" of gabbro. An Early Precambrian mafic porphyry intrusive 

characterized by red feldspars cuts the felsic volcanics 

and the gabbro in the northwest part of the claims, and 

also occurs locally on the south shore of Little Turtle 

Lake.

Outcrops are numerous, with bouldery overburden 

locally to some 30 feet. Dip of the rocks is vertical 

or steep to the north, and strike is about 80* astro 

nomic .

Strong shears strike conformably, and are numerous 

in the metavolcanics and metasediments. They are 

undoubtedly related to the Quetico Fault which parallels 

the north boundary .of the claim group.

The felsic volcanics include tuff, lapilli tuff and 

porphyritic flows with quartz phenocrysts. The intermed 

iate volcanics are also largely tuffaceous, and are locally

porphyritic.

The calcareous metaquartzite is the most important 

exploration unit on the Property as it hosts the gold-
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bearing veins in the Olive Mine. It occurs in at least 

three bands some 400 feet thick, and is well banded, with 

distinct grey/green colour variations in the beds. Thin- 

section work (O.D.M 4 Vol. 34, Pt. 6, Page 28) shows the 

rock to consist of a mosaic of quartz with interstitial 

calcite, biotite, and chlorite. It is the result of sed 

imentation between volcanic activity, and which may have 

caused gravity concentration of gold particles, later 

remobilized into fractures in the quartz veins.

The main production vein lies on claim No. 475146 

and 475190. It consists of a lensy quartz vein conformably 

striking 80 0 astronomic and dipping steeply to the north. 

Vein width varies from an inch to 4 feet, but averages only 

6 inches. Several parallel stringers occur, giving an over 

all width of 2 feet. Some 900 feet of vein has been devel 

oped by surface trenching and underground work in the Olive 

Mine but there are no underground survey plans, and the only 

longitudinal section available (Ontario Bureau of Mines, 

1899, Vol. IX, Page 73) is diagramatic.

To the east, a strong quartz vein was re-discovered 

in 1981 at a point 70 feet north of the most easterly 

exposure of the main showing. This vein had been tested 

by 3 rock pits, and may not have been developed under 

ground. It has a visible strikelength of 530 feet, and 

both west and east extensions are drift-covered. It



11,
appears likely that this strong vein is the faulted east 

extension of the .production vein.

The production vein is characteristically sugary and 

contains innumerable longitudinal slickensides. It is 

, locally vuggy and is sparsely mineralized with pyrite, 

pyrrhotite and chalcopyrite. Visible gold is ubiquitous 

and occurs as individual grains, plates and spectacular 

coarse showings, not always associated with the sulphides. ' 

No evidence was seen of arsenopyrite despite careful - 

scrutiny, and ultra-violet lamping failed to reveal the 

presence of scheelite.

The offset vein to the east has identical mineralogy, 

but no free gold was seen by the undersigned, however the 

assays from his sampling returned unexpectedly high values, 

and this part of the vein also warrants detailed evaluation 

(see sampling plan).

The vein zone carries less than a half of one percent 

sulphides, but its slickensided nature and its host shear 

might permit tracing using a detailed very low frequency 

electromagnetic survey. Closely spaced diamond drilling 

is warranted to define areas of economic merit, to extend 

the known strikelength and to search for parallel veins.

Sampling by the undersigned returned the following 

results.
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SAMPLE DISTANCE E OF 
MAIN SHAFT

WIDTH OUNCE 
AU/TON

REMARKS

1
2
3
4
5
6
7
8

822
790

1307
1317
366
184

Main dump
Stamps dump

- Sampling by B.

Thunder

SAMPLE

BRP 1
BRP 2
BRP 3
BRP 4
BRP 5
BRP 6
BRP 7
BRP 8
BRP 9
BRP 11
BRP 12
BRP 13
BRP 14

Bay in 1981

DISTANCE E OF
MAIN SHAFT

950 (Approx.)
960 "
840 "
150 "
400 "
350 "
850 "
370 "
390 "
80 ".
60 " .

320 "
300 (Dump) "

 4'
4 1
4'
4'
3'
4'
-
^

0.84
1.30
0.38
1.97
0.83
2.59
0.31
0.23

Two 4", three 1" stringers.

Grab, 5 Ibs.
Grab, 5 Ibs.
6" vein.
9" vein.
20 Ibs., representative.
10 Ibs., representative.

Schneiders, Resource Geologist, M.N.R.

returned the

WIDTH

M*

8*
-
6 1
-
-
-
8'
6'
6'
-
- .
-

OUNCE
AU/TON

0.78
0.01
Trace
0.58
11.01
2.48
1.84
0.26
0.89
0.22
0.01
0.93
2.26

following results.

REMARKS

Grab, qtz., py, po, cpy.
4" vein, sample 8*.
Wall rock host only.
Vein 12", sample 6*. .
Grab, vein.
Grab, vein, cpy. graphite.
Grab, vein, cpy.
Vein 10", sample 8'.
Sample 6* .
Sample 6*.
Wallrock.
Grab, qtz, py, graphite.
Grab, qtz, py, cpy.

The frequency of visible gold in the vein is quite 

remarkable. Only a dense pattern of diamond drill holes 

will determine the tonnage and grade left in the vicinity 

of the old working, and elsewhere. Gold can be readily 

panned from the dumps, and the mill tailings clearly 

require investigation. In O.D.M. 1898, Vol VII, Page 128 

it was noted that "from ̂ 1.75 to $4.00 remained in the 

tailings owing to imperfect working of the mill...."
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This is equal to 0.11 - 0.24 gold per ton.

A tabulation of documented production follows,

YEAR TONS

9,424

OZ. GOLD PRODUCED OZ. GOLD RECOVERED PER TON

1897
1898
1899
1900
1937
1942 -

145
497

1,803
4,480

330
2,169

430
493
825
951
50

823

2.97
0.99.
0.46
0.21
0.15
0.38

3,572 0.38

In 1942, underground reserves were reported to be 

4,877 tons with an average grade of 0.71 oz. gold per ton. 

(Tupper Porter Jr. "The Olive Mine Property"; Geol. Report 

3/11/58 accompanying Prospectus of Olympus Mines Ltd., 

29/7/60 - in Corporate File)

A tabulated history of the Olive Mine follows.

1895

1896

1897- 
1900

Discovered by "Doc" Gardener.

Sold to Mr. W.A. Preston, Manager of Preston Gold Mining 
Company of Ontario Limited. The Property was then 
transferred to a Subsidiary Company, the Olive Gold 
Company of Seine River Limited.

70 0 inclined shaft to 251 feet. Levels at 60, 135, 245 
feet with 867, 290 and 177 feet of drifting on vein 
respectively. 2 stamp mill; increased to 10 and then 
25 heads. Crushed ore fed to mill via 960 foot gravity 
ropeway. Plans made to mine more of the wallrock and to 
increase the mill to 100 stamps (O.D.M. 1899, Vol. IX, 
Page 74). Diamond drill holes from bottom of shaft to 
north and south to determine width of the host rock 
(425 feet). New Mine Manager in 1900 but by June 25 
all operations ceased.- Allegations of gold theft.

It will be noted here that in 1900 a 5 X 7 foot prospect 
shaft was sunk on claim G69 to a depth of 65 feet, and 
25 feet of crosscutting was carried out* The country 
rock is diorite with considerable pyrite and quartz. 
This was not examined by the undersigned, but clearly 
warrants sampling for gold.
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1935 Olive Gold Mines Limited incorporated in January. Workings 
pumped out and sampled.

1937 20 ton Straub amalgam mill installed; 1,000 feet of drifting 
carried out on second level. Some ore to mill for a recovery 
of 50 ounces of gold and 8 ounces of silver.

1942 Leased to Goldorel Mining Co. Ltd. Workings dewatered to 135 
foot level; 20 ton Hardinge Mill installed. Milled 2169 tons 
of ore from two shrinkage stopes begun by previous operators. 
No further development work done. The hoist house and mill 
were destroyed by fire in August 1942. All operations stopped.

1959 Property acquired by Olympus Mines Limited.

1963 Olympus Mines Limited optioned Property to Proteus Minerals 
Limited: small footage of surface, drilling carried out.

1971 Olympus Mines Limited lost their charter.

1979 Claims staked by R. Pitkanen and optioned to Sherritt Gordon 
Limited who filed 922 feet of drilling in D.P.H. OM-1 (no 
significant gold values) then dropped the option. . when 
faced with a $100,000.00 payment.

1981 Property reverted to Pitkanen. Examined and sampled by
R.J. Graham, P. Eng. Consultant, and B. Schneiders, M.N.R. 
Resource Geologist. Very good assay returns.

1983 Property optioned by Homestake Explorations Limited of the 
Harbinson Mines fi Oils Group.

The present 86 claim Property has varied in size over 

the years, and work done by other Companies within the present 

boundary of the Home s take claims will be detailed here.

During the period 1916 - 1917, Port Arthur Copper 

Company mined a single lens of chalcopyrite-rich mineralization

in sheared felsic volcanics on claim F.F. 4261. This is east
*

of and immediately adjacent .to Homestake claim 629437 by Highway 

11 at the extreme southeast corner of the Property.

A vertical shaft to 100 feet with 200 feet of
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drifting was followed by an open pit 20 feet wide and 

40 feet long. A total of 26,509 Ibs. of copper was sold 

from smelter returns. (O.D.M., M.R.C.12 Page 224).

In 1948 a Mr. Elmer Corrigan held claim F.F.4261 and 

drilled 5 holes in the vicinity of the open pit. He report-
t

. ed "widths of 10-17 feet of 1^ copper, zinc, silver and 

gold .vein. About 200 feet long grab ran S-20% copper, l 

grab on dump ran 35 oz. siver per ton". (Notes by Resident 

Geologist, Port Arthur typed January 1957).

In 1951, a small drilling program was carried out 

by Noranda. In 1955 the Property was expanded and also 

covered the lower 5 claims in the Homestake southeast 

corner, namely 629442, 670232, 670233, 629436 and 

629437, which are largely overburden-covered. An option 

was taken by Stratmat Ltd.i and following mapping, mag 

netometer and an E-M survey, a 5,000 foot drilling program 

was carried out in 34 holes on claim F.F.4261. A pyritic 

zone some 75' X 800' was outlined with local concentrations 

of chalcopyrite and.sphalerite. The best result was "1.5% 

copper over 12 feet for 600-700 feet of strike" (unpub 

lished data, Stratmat File November 23, 1956 notes by 

Resident Geologist Port Arthur, now Thunder Bay).

The undersigned has not been able to determine if 

this core was assayed for gold and silver. The only 

assays shown on a l" * 20' scale drilling plan by 

Stratmat Ltd. in January 1957 are for copper and zinc.



16,

In 1956, as part of the Stratmat Ltd. program, 

D.D.H. E-9 at -45* on,azimuth ISO 0 to 223 feet was drilled 

in the centre of what is now Homestake claim 629436. It 

intersected a 17.6'foot corelength from 144.6 - 162.2 of 

chlorite schist with disseminations and stringers of 

pyrite and pyrrhotite with a few grains of sphalerite 

and chalcopyrite. No assays were shown on the log.

In 1963, Satellite Metal Mines Ltd. held 35 claims 

in the area, including what is now Homestake claims 

670221, 670222, 670223, 629442, 670232, 670231, 629436 

and 629437.

Drillholes S-8 and S-9 were cored on claim 629437, 

west of the Port Arthur Copper Company open pit on claim 

4261 adjacent to the east. A synopsis follows. S-8, 

-50 0 , azimuth ISO 0 , length 592', 3 samples taken, pyrite 

and quartz, no gold values obtained. S-9, -50 0 , azimuth 

180 0 , length 146', 2 samples taken of a 2* and 6* quartz 

vein, both assaying 0.005 oz. gold per ton.

In 1967, Ronda Copper Mines Limited held 21 claims 

in the area. This covered 13 of the present Homestake 

claims in the southeast, numbered 629447, 629446, 629443, 

670221, 670222, 670223, 629445, 629444, 629442, 670232,

670233, 629436 and 629437.

This area was covered by magnetometer, E-M and 

induced polarization surveys. The best of 3 grab
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samples from a 2' shear in a readout for Highway 11 on

claim 629437 assayed 3.06 oz. silver, Q.65% copper, e.60% 

lead and ie.10% zinc (Ronda Copper Mines Limited Prospectus 

February 27, 1967).

A diamond drilling program included, 67-1 on claim
t

670232 and 67-5 on claim 629437. The following tabulation 

describes the intersections. No assays were recorded.

HOLE ANGLE AZIMUTH LENGTH ________REMARKS————————.

67-1 -45 0 180e 598' 396 f .0-401*.0 Heavy sulphides,
pyrite and chalcopyrite.

67-2 -45" 180" 318' No sulphides.

67-3 -45 0 170 e 470* 125'.0-210'.0 light pyrite and
pyrrhotite..

67-4 -45 0 180 0 470' 297'.0-411'.O slight shear zone,
pyrite.

67-5 -45 0 180* 547' At 120' light pyrite and
pyrrhotite.

Hole 67-5 was under the showing on the road where 

the grab sample was taken.

It is the opinion of the undersigned that geo 

chemical sampling as recommended in this Report might de-. 

fine additional exploration targets on this part of the 

claim block.
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CONCLUSIONS

The virtual absence of geoscientific exploration on 

this large claim block which includes the Olive Gold Mine, 

a former rich producer, warrants a major exploration pro 

gram including geological mapping, geophysics, geochemical 

sampling, and diamond drilling.

Based on detailed personal field examinations and 

sampling, together with careful scrutiny of all pertinent 

data, tempered by 28 years of successful gold exploration, 

the undersigned considers the 86 claim block, including 

the old Olive Gold Mine to have exceptional exploration 

merit, with very real production possibilities at the 

present price for gold.
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RECOMMENDATIONS AND ESTIMATED COSTS

The following exploration program is recommended 

by the undersigned as the most efficient method of assess 

ing the gold production potential of the 86 claim 

Homestake Explorations Limited Olive gold Property.

PHASE I 1983

1. Airborne magnetometer and V.L.F. E-M surveys on 200 

meter lines at azimuth 350O astronomic. The area 

covered would be approximately 5 miles long and 3 

miles wide. The surveys would be superimposed on a 

photo-mosaic which would facilitate the other ex 

ploration work.

2. Linecutting at 200 foot centres in middle and 400 

foot centres on the ends of the claim block, com 

plete coverage except for the water covered claims.

3. Geological mapping, prospecting, sampling.

4. Geochemical sampling, gold in humus, complete land 

coverage. -

5. Geophysical ground detailing of airborne anomalies.

6. Rehabilitate main inclined shaft, including a new collar;

dewater, survey, sample and map all workings.

7. Diamond drilling of known gold-bearing veins and all 

viable anomalies to locate .gold oreshoots.

8. Trenching using an airtrack machine, bulk sampling of 

dumps and grid-sampling of old mill tailings.
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9. Metallurgical testing, pilot milling.

10. Upgrade the gravel access road for heavy equipment.

11. Camps, 2 Trailers.

Costs of the above work at this date are estimated 

, by the undersigned as follows.

PHASE I 1983 COSTS

1. Airborne geophysics, complete coverage.........520,000.00 ' *

2. Linecutting (see plan), details follow:

surveyed B.L. 4 miles at $400.00 per mil ...... 1,600.00 ' *

200' lines, 62 miles at $300.00 per mile ...... 18,600.00 " *

surveyed B.L. 4 miles at $400.00 per mile ...... 1,600.00^ *

400' lines, 30 miles at 5300.00 per mile ........9,000.00V-,

3. Geological mapping, prospecting, sampling,
2 men, 2 months wages .............10,000.00^^

support............ 6,000.00 'f —

4. Geochemical sampling, 100' stations,
assaying 5,000 samples at 510.00 ................50,000.00 *-

Labour, l month, 2 men, wages and support ....... 6,500.00 t^**

5. Geophysical ground follow-up detailing
airborne anomalies. 50 miles at 5300.00 per 15,000.00 i/*

mile

6. Rehabilitation of shaft collar, dewatering,
surveying, mapping, sampling, assaying .........150,000.00

7. Diamond drilling all inclusive 10,000' of
B.Q. (± 2 5 holes) at 525.00 per foot ...........250,000.00

f, assaying of core, (say) 650 samples at 510.00. 6,500.00
s

8. Trenching, bulk sampling, etc................... 16,666.60y'^

Assaying ......................:................ 5,000.00 v *
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9. Metallurgical testing, pilot milling.......,.....20,000.00

10. Upgrading gravel access road ....................15,000.00v

11. Camps - 2 Trailers ..............................30,000.00 v

12. Supervision ..................................... 6,000.00 v

13. Consultant's Report and further recommendations...3,0O0.0(K

'14. Head Office overhead, air transportation, etc....20,000.00v

15. Contingency fund 15%

653,800.00

98,070.00

TOTAL PHASE I 1983 .^751,870

PHASE II 1984

The nature and cost of Phase II work for 1984 will 

depend on the results of the work recommended by the under 

signed for Phase I in 1983. Diamond drilling would pre 

dominate, and costs for this alone could be in the $500,000 

range.

Exploration underground would be dependent on the 

results of the Phase II diamond drilling, and could amount
*

to $500 / 000 initially. A detailed estimate of costs is

not possible at this time.
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CERTIFICATION

This certifies that the writer graduated in 1954 

from the Camborne School of Metalliferous Mining, Cornwall, 

England. He became a Member of the Professional Engineers 

of Ontario (Mining) in 1957 and has been a fully paid-up 

Member to date.

For the last 28 years the undersigned has been

actively engaged in mining and exploration in Canada and

the U.S.A. with particular emphasis on gold.

The undersigned is familiar with the geology of the 

Homestake Explorations Olive Property having examined and 

sampled it during the period November 13 -14, 1981, prior 

to the acquisition by Homestake.

These personal observations, together with compre 

hensive assessment files from the offices of the Resident 

Geologist in both Kenora and Thunder Bay were combined to 

provide an objective evaluation.

4

All data in this Report is considered by the under 

signed to be accurate and factual.

The undersigned has no financial interest direct or 

indirect in the Homestake Explorations Limited Olive gold 

Property described in this Report dated March 28, 1983, 

or in Securities of the Company, nor does he expect to 

receive any financial interest, direct or indirect in



the Property, or Securities of the Company, or of an 

Affiliate of the Company.
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Dated at Callander, Ontario 

March 28, 1983
tr

R. J. Graham, P. Eng.
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CONSENT TO USE THIS REPORT IN A PROSPECTUS

I, Robert James Graham, P. Eng., Consulting 

Geologist of 23 Westview Drive, Callander, Ontario 

hereby consent to the use of my name and this Report 

quoted verbatim on the Homestake Explorations Limited
* - -

. Olive Property in a Prospectus to be filed with the 

Ontario Securities Commission.

Dated at Callander, Ontario

March 28, 1983 R. J. Graham, P. Eng.
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SUMMARY

The undersigned was contracted by Homestake Explorations 

Limited to evaluate the gold exploration potential of 28 claims 

in two blocks of 17 and 11 respectively, contiguous with the 

main 86 claim Olive Gold Property. These claims were acquired 

under the terms of the main option, and cover favourable 

geology for metallization.

Significant indications of both gold and base metals 

have been found by previous owners on these two claim groups, - 

and further work is warranted to properly assess their economic 

merit. .

A preliminary program of linecutting, geophysics, geo 

chemistry and geological mapping is recommended by the under 

signed for Phase I in 1983 to be followed by a limited program 

of diamond drilling to test viable anomalies.

Estimated costs for Phase I and II are $56,350.00 and 

$155,825.00 respectively. Phase II will only be carried out 

if the results of Phase I are encouraging.
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INTRODUCTION

The undersigned was contracted by Homestake Explorations 

Limited to assess the gold exploration potential of 28 recently 

optioned claims contiguous with their 86 claim Olive Gold 

Property 35 miles east of Fort Frances, Ontario. These claims 

were acquired under the terms of the main option.

The Olive Gold Mine is a former producer, which poured 

3,572 ounces of gold during the period 1897-1942.

A comprehensive Report dated March 28, 1983 for the 86 

claim block was compiled by the undersigned for Homestake 

Explorations Limited, some of which is duplicated here for 

completeness. v



3.

PROPERTY LOCATION AND ACCESS

The two claim blocks are both traversed by Highway 11,. 

some 35 miles east of Port Frances, Ontario. The west group 

straddles the boundary between Little Turtle Lake area claim 

map M2433, and Bad Vermillion Lake claim map M2474, while 

the east group is all in the Little Turtle Lake area.
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PROPERTY OWNERSHIP, CLAIM LIST, AND ASSESSMENT STKTO5

The 28 claims covered by this Report are held by Hotnestake 

Explorations Limited, Suite 916, 111 Richmond Street West, 

toronto, M5H 2G4. A tabulation follows:

Bad Vermilion Lake Claim Map 112474

Claim No.

695832-695834

No. 'of claims In good standing to

April 1984 (just staked)

Little Turtle Lake Claim Map M2433

695826-695831 

670380-670381

670225-670230 

629438-629440 

629138-629139 

629031-629032 

629035-629036 

629172-629173

6

2

6

3

2

2

2

2

April 1984 (just staked) 

Anril 1984 (just staked) 

March 3, 1984 

December 21, 1983 

March 10, 1984 

February 9, 1984- 

February 10, 1984 

July 2, 1984

' TOEM, CLAIMS 28
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TOPOGRAPHY, VEGETATION, OVERBURDEN

Relief is slight, with large swampy areas inter 

spersed by east-trending ridges with topographic highs 

to 50 feet. . .

Second, growth evergreens are locally dense, with 

poplar and alders in the lower areas.
* *

Overburden is extensive but shallow and probably 

does not exceed 30 feet. - ' . "



REGIONAL GEOLOGY

Early Precambrian granitic intrusives to the north 

are separated from ancient submarine metasediments to the 

south by a graben some 10 miles wide bounded by the east- 

striking Quetico and Seine River Faults.

Within the graben, steeply-dipping, east-striking, 

isoclinally-folded metavolcanics and calcareous meta 

sediments are intruded by a large sill-like body ranging 

in composition form an anorthosite tp quartz-diorite.

The metavolcanic flows are felsic to the north, 

intermediate in the middle, and mafic to the south.
- ' '

South of the Seine River Fault, deep water mud- 

stones and sandstones dominate the format, with the 

metamorphic grade increasing rapidly to the south. 

Despite the.metamorphism, graded bedding is evident, 

providing evidence of.small-scale very tight isoclinal 

folds. This sequence is intruded by'sill-like bodies 

of monzonite. . ,

"B **

North of the Quetico Fault, the geology comprises 

migmatities with a wide variety of compositions and tex 

tures, considered to represent granitized felsic to

ultramafic flows.

Within the central area,, numerous strike and trans 

verse faults occur, the latter apparently being younger. 

Metallization Includes gold, iron, copper, lead, zinc, 

and molybdenum. Outside the fault graben, sulphides
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are uncommon.

Early prospecting dates back to-the 1880s when the 

gold rush in northern Minnesota spilled over into this 

area. Primitive work resulted in the discovery of 3 

producing gold mines, the Foley, Golden Star, and the 

Olive, with (free-milling) gold production of 855 ounces, 

10,758 ounces and 3,572 ounces respectively.
*

Limited work has been carried out for base metals, 

and no significant discoveries have- been made to date, 

but the widespread distribution of small base-metal 

showings suggests further exploration potential, using ' 

sophisticated geoscientific techniques in the central
*

area.



GEOLOGY OF THE PROPERTY AND HISTORY OF PREVIOUS WORK

1. WEST BLOCK

This comprises 11 claims adjacent to the south boundary
-.

of the main Olive Mine claim block, and is traversed by 

Highway 11.

The formations trend 60O astronomic, dip steeply north 

west and from northwest to southeast consist of gabbro, inter 

mediate volcanics, metamorphosed granodiorite, and mafic meta- 

volcanics. Outcrops are rare in the northwest and extensive 

in the southeast part of the claim block.

The only work carried out here was trenching in 1979 by 

Edvic Exploration Ltd. of Fort Prances. Four grab samples 

from quartz stringer zones mineralized with pyrite assayed 

0.02, 0.18, O.O'l and 0.11 oz. gold per ton. Assaying was 

by Thunder Bay Testing Ltd. See location sketch of the 

trenches f or details. This area warrants further investigation
*

by detailed mapping, geophysics and geochemistry as recommended 

elsewhere in this Report.

It will be noted here that just 2 claims to the south- 

west of the southwest corner of the claim block described 

above, a geophysical anomaly was drilled in 1977 by J. Hodge. 

The 3 holes aggregated 1122 feet and intersected corelengths

from 2' to 17' of massive pyrite with pyrrhotite, sphalerite and chalcopyrite
4

No assays were shown on the drill loqs (assessment file 1*1. 17} .
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The host rocks were lapilli tuffs and rhyolite. While 

this interesting occurrence is just outside the Homestake 

claim boundary it.is possible that similar mineralization 

occurs elsewhere, as the same rock units continue on to the 

Homestake Claims.

2. EAST BLOCK

These 17 claims are tied to the east boundary of the 

main Olive Mine claim block, and are traversed by Highway 

11, the C.N.R. track, and a Hydro transmission line.

The formations trend 80O astronomic, dip steeply north 

west and consist of felsic metavolcanics and minor inter 

mediate and mafic metavolcanics intruded by semi conformable 

sill-like bands of gabbro. This is the same sequence of 

rocks which hosts a former copper producer adjacent to the 

west on claim FF4261 where Port Arthur Copper Company produced 

26,509 Ibs. of copper from a small open pit in 1916-1971. 

(see geology plan).

In 1956, Stratmat carried out a magnetometer survey of 

the 17 claims now held by Homestake Explorations Limited as
x

part of a much larger program. This block was prospected 

and mapped also. It is significant that a band of siliceous 

sediments was noted across the north boundaries of what are 

now Homestake claims 670226 and 670227. This formation is 

identical to that hosting the Olive Gold Mine.
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In 1956, Stratmat drilled hole E-10 on what is now 

Homestake claim 670227 (see plan). The hole was drilled 

south at -45 to 320 feet and intersected a strongly 

mineralized zone from 266.5 to 3011.0 in a sericite schist 

zone.

. 266.5-270.4- 30% pyrite with good disseminated sphalerite 

270.4-275.4 40% pyrite. Scattered grains sphalerite 

275.4-301.0 Disseminated pyrite. Scattered seams and 

blebs more massive pyrite. At 279.0 a k" 

quartz stringer with galena and sphalerite. 

No assays were shown on the drill log.

In 1982, some bulldozing and trenching was carried out, 

but details are not yet available from the assessment files.

It is clear that this claim block has considerable 

exploration merit, and Homestake is justified in carrying 

out the recommendations detailed in .the Report. .
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OCNdJUSICNS

The 28 claims herein described warrant a careful program of 

exploration because of their proximity to the old Olive Gold Mine, 

and because of the gold bearing quartz veins and the concentrations 

of sulphides already discovered by preliminary work.

Hcmestake Explorations Limited is fully justified in carrying 

out a program of work as recommended by the undersigned.
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RECOMMENDATIONS AND ESTIMATED COSTS

PHASE I 1983

Linecutting, 400' centres, (see plan), 30 miles
at $300.00 per mile $ 9,000.00 ^ *

Geological mapping, prospecting, sampling,
all found 8,000.00 y *

Geophysical surveying, Magnetometer : V,L,F,
E-M 30 miles at $300.00 per mile 9,000.00 ^ "*

Geochemical sampling, - 100' stations, 1600
samples. Assaying 1600 samples at $10.00 16,000.00
Labour, all found 2,500.00 s r

Head office overhead, air travel etc. 2,000.00 ^ *

Consultant's Report and Recommendations 2,500.00 V v
949,000.00

Contingency fund 15% 7,350.00 f *
556,350.00 ~

____________TOTAL PHASE I 1983_________$56,350.00

PHASE II 1984

This is dependent of the results of Phase I.
Diamond drilling of viable targets, 5,000* B.Q.
at $25.00 per foot all inclusive. $125,000.00

Assaying 400 samples at $10.00 per sample 4,000.00 

Supervision 3,000.00

Consultants Report and Recommendations 3,500.00
5135,500.00

Contigency fund 15% 20,325.00 

..'.._____TOTAL PHASE II 1984__________5155,825.00
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CERTIFICATION

This certifies that the writer graduated in 1954 

from the Camborne School of Metalliferous Mining, Cornwall, 

England. He became a Member of the Professional Engineers

, of Ontario (Mining) in 1957 and has been a fully paid-up -

" Member to date. .

For the last 28 years the undersigned has been 

actively engaged in mining and exploration in Canada and 

the U.S.A. with particular emphasis on gold.

The undersigned is familiar with the. geology of the 

Homestake Explorations Olive Property having examined and 

sampled it during the period November 13-14, 1981, prior 

to the acquisition by Homestake*

These personal observations, together with compre 

hensive assessment files from the offices of the Resident 

Geologist in both Kenora and Thunder Bay were combined to 

provide an objective evaluation. .

All data in this Report is considered by the under 

signed to be accurate and factual.

The undersigned has no financial interest direct or 

indirect in the Homestake Explorations Limited Olive gold 

Property described in this Report dated lApril 11,. 1983, 

or in Securities of the Company, nor does he expect to 

receive any financial interest, direct or indirect in



the Property, or Securities of the Company, or of an 

Affiliate of the Company.

1.4.

Dated at Callander, Ontario ______f-jg* 

' April li/ 1983 R. J. Graham, P. Eng.
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CONSENT TO USE THIS REPORT IN A PROSPECTUS

Z, Robert James Graham, P. Eng., Consulting 

Geologist of 23 Westview Drive, Callander, Ontario 

hereby consent to the use of my name and this Report 

quoted verbatim on the Homestake Explorations Limited 

Olive Property in a Prospectus to be filed with the 

Ontario Securities Commission. . .

Dated at Callander, Ontario 

April 11, 1983 R. J. Graham, P. Eng.
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1.
SUMMARY

The undersigned was contracted by Homestake Explorations 

Limited to sample mine dumps and tailings on their Olive 

Gold Mine Property 35 miles east of Fort Frances, Ontario.

The work was carried out during July and August 1983 

and a total of 33 samples were assayed for gold.

Out of seven mine dumps and two tailings areas, a 

total tonnage of 2,500 tons containing a (90%) recoverable 

287 ounces of gold is estimated to be viable by the 

undersigned.

It is recommended that consideration be given to the 

use of a small portable mill to treat the above described 

dump and tailings material, with the possible addition of 

high grade surface vein material available for an open 

pit "slot" operation.
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INTRODUCTION

The undersigned was contracted by Homestake to carry 

out work necessary to sample old dumps and mill tailings 

on the old Olive Gold Mine property, held by the Company. 

He is experienced in such work having been actively 

engaged in gold mining and exploration for the last 28 

years.
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THE SAMPLING PROGRAM AND ASSAY RESULTS

The sampling program was carried out by the undersigned 

during the period July 28-30, and August 8-10 and 13, 1983 

using a timberjack, backhoe and auger to sample and trench 

the dumps and the tailings.

A total of 33 representative samples was assayed by 

Bell White Assaying Laboratories, Haileybury, Ontario. 

(Certificates Attached.)

15 samples of the newer tailings returned assays 

ranging from trace to 0.381 oz gold per ton, averaging 

0.11 oz gold per ton. 8 of these 15 samples or 53% had 

assays of better than 0.10 oz gold per ton. The exact 

thickness of the tailings was impossible to determine even 

with two 100' trenches by the backhoe because of 

undulations in the relief of the underlying glacial drift, 

but is about 3 feet. The newer tailings area is roughly 

circular, with a diameter of 100 feet. This gives about 

1,900 tons grading 0.11 oz gold per ton or 209 oz gold, 

say 188 ounces gold at 90% recovery.

8 samples of the old tailings ranged from 0.030 to 

0.074, for an average of 0.054 oz gold per ton. A very 

dense mat of rooted vegetation hampered sampling, but the 

average thickness of the tailings appears to be about 

1.5 feet over an area 200 feet long and 100 feet in width 

extending from the old mill foundations towards the lake.
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"NEW TAILINGS"

oz Au oz Ag
' Sample # per ton per ton
r 1

2
3
4
5
6
7
8
9

10
11
12
13

43262
: 43263

(Average

HOMESTAKE
OLIVE GOLD

0.080 not assayed
0.144 not assayed
0.381 not assayed
0.114 not assayed
0.132 not assayed
0.002 not assayed
0.004 not assayed
0.072 not assayed
0.302 not assayed
0.152 not assayed
0.018 not assayed
Trace not assayed
Trace not assayed
0.140 0.24
0.134 0.15
thickness estimated

- Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Auger sample 5 Ibs.
Trench samples 15 Ibs
Trench samples 15 Ibs

to be 3.0 feet)

EXPLORATIONS LIMITED
MINE

"NEW" TAILINGS SAMPLING
CLAIM No. K475146

Scale l 1 50'
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"OLD" TAILINGS

Sample ^ oz Au per ton
A 
B 
C 
D 
E 
F 
G 
H

0.074
0.072
0.038
0.044
0.034
0.044
0.030
0.046

(Average thickness 
estimated to be 
1.5 feet)

HOMESTAKE EXPLORATIONS LIMITED 
OLIVE GOLD MINE 
"OLD" TAILINGS SAMPLING 
CLAIM K475190
Scale l 1 50'

J* 8-3



This gives about 3,700 tons grading 0.05 oz gold per ton, 

not economic at the present price of gold when considering 

the difficulty of removing it without appreciable dilution.

7 surface dumps were sampled by trenching about 4' 

deep with the backhoe and bulk sampling both sides of the 

trench.

DUMP #1 2,000 tons

DUMP #2 600 tons

sample 43257 0.012 oz gold per ton
43258 0.090 oz gold per ton

average grade 0.051 oz gold per ton

sample 43259 0.062 oz gold per ton
43260 0.052 oz gold per ton

average grade 0.057 oz gold per ton

DUMP 13 800 tons sample 43261 0.016 oz gold per ton 

DUMP #4 300 tons sample 43264 0.178 oz gold per ton 

DUMP #5 100 tons sample 43265 0.022 oz gold per ton 

DUMP #6 300 tons sample 43266 0.188 oz gold per ton 

DUMP #7 300 tons sample 43268 0.050 oz gold per ton

A character sample from Dump #6 consisting of 2 Ibs 

of massive pyrrhotite, sample 43267 assayed 0.577 oz gold 

per ton.

This shows that only 2 dumps are of particular 

interest, #4 and #6, aggregating 600 tons grading 0.183 

oz gold per ton or 110 ounces of gold, say 99 ounces 

of gold at 90% recovery.

Total recoverable gold from the dumps and tailings 

is indicated as being 287 ounces of gold from 2,500 

tons.



Sample No Gold/oz.

0.012
0.090
0.062
0.052
0.016

0.140
0.134
0.178
0.022
0.188
0.577
0.050

Si lver/oz

0.01
0.02
0.07
0.05
0.02

0.24
0.15
0.05
0.04
0.05
0.18
0.02

HOMESTAKE EXPLORATIONS LIMITED 
OLIVE GOLD PROPERTY 
DUMP SAMPLING PLAN

Scale 1 200
-to &1
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5.

A small portable mill could easily process this 

and tonnage and grade could be substantially boosted by 

surface slot production from the main surface vein showing 

east of the shaft.



BACKHOE TRENCH IN "NEW" TAILINGS

DUMP 6 DUMP 5



DUMP l

LOOKING WEST ON MAIN OLIVE VEIN
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CONCULUSIONS

From the sampling results of the 2 areas of tailings 

it can be concluded that the old stamp mill was more 

effective in recovering gold than the more recent mill 

just north of the Olive inclined shaft.

The gold is 'tree" and would be readily recoverable 

in a small portable mill.



RECOMMENDATIONS

Should a small portable mill be available, 

consideration should be given to milling about 2,500 

tons of dump and tailings material for probable returns 

of some 300 ounces of gold.

This could be substantially boosted by surface slot 

mining of the high grade surface vein east 'of the shaft.



CERTIFICATION

This certifies that the undersigned graduated in 

1954 from the Camborne School of Metalliferous Mining, 

Cornwall, England. He became a Member of the Association 

of Professional Engineers (Mining) in 1957 and has remained 

a fully paid-up Member to date.

For the last 28 years the undersigned has been 

actively engaged in mining and exploration for gold in 

Canada and the U.S.A., and is knowledgable on the 

necessary sampling procedures.

The undersigned has no financial interest direct or 

indirect in the Homestake Explorations Limited Olive Gold 

Property, or in Securities of the Company, nor does he 

expect to receive any financial interest, direct or 

indirect in the Property or Securities of the Company 

or of an Affiliate of the Company.

Dated at Callander, Ontario 

August 30, 1983 R.J. Graham, P. Eng. 
Geoconsulting Services 
23 Westview Drive 
Callander, Ontario POH 1HO



CONSENT TO USE THIS REPORT IN A PROSPECTUS

I, Robert James Graham, P. Eng., Consulting 

Geologist of 23 Westview Drive, Callander, Ontario hereby 

consent to the use of my name and this Report on the 

sampling of tailings and dumps for gold on the Homestake 

Explorations Limited Olive Property, Ontario, in a 

Prospectus to be filed with the Ontario Securities 

Commission.

Dated at Callander, Ontario 

August 30, 1983 R.J. Graham, P. Eng. 
Geoconsulting Services 
23 Westview Drive 
Callander, Ontario POH 1HO



BELL-WniTE ANALYTICAL LABORATORIES LTD.
P.O. BOX 1 87. HAILEYBURY. ONTARIO TEL: 672-31O7

Qfcritfirat* of
NO. 24873A DATE: August 15, 1983

SAMPLE (S) OF: Fines(21) RECEIVED: August, 1983

SAMPLE(S) FROM: Mr. R. J. Graham, for Harbinson Mines i Oils Group.

Sample No.

1

2

3

4

5

6

7

8

9

10

11

Oz. Gold

0.080

0.144

0.381**

0.114

0.132

0.002*

0.004

0.072

0.302**

0.152

0.018

Sample No.

12

13

A

B

C

0

E

F

G

H

Oz. Gold

Trace

Trace

0.074

0.072

0.038

0.044

0.034

0.044

0.030

0.046

* Estimated. 

** Checked.

ACCORDANCE WITH LONQ.ESTABLISHED NORTH 
RICAN CU*TOM, UNLESS IT IS SPECIFICALLY STATED 
ERWISE OOLO AND SILVER VALUES REPORTED ON 
*C SHEETS HAVE NOT SEEN ADJUSTED TO COMPEN-
s FOR LOME* AND CAINS I NHERENT IN THE FIRE 

ASSAY PROCESS.

BELL-WHITE ANALYTICAL LABORATORIES LTD.



BELL-WHITE ANALYTICAL LABORATORIES LTD.
P.O. BOX 187. HAILEYBURY. ONTARIO TEL: 672-31O7

gfcrttftrat? of Analysts
NO. 26429

SAMPLE (S) OF:

SAMPLE (S) FROM:

Rock (12)

Mr. R. J. Graham
Harbinson Mines S Oils Group

DATE: August 25, 1983 

RECEIVED: August, 1983

Sample No.

43257
8
9

43260
1
2
3
4
5
6
7
8

** rhprkpriWMwVlSwU

Gold/oz.

0.012
0.090
0.062
0.052
0.016
0.140**
0.134**
0.178**

0.022
0.188**
0.577**

0.050

Si 1 ver/oz.

0.01
0.02
0.07
0.05
0.02
0.24
0.15
0.05
0.04
0.05
0.18
0.02

^^\ ' i^^
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1 5 P 1 **fe' Z VU ̂ ' .̂ M |/
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ACCOMDANCf WITH LONO-ISTACLISHED NORTH 
4IIIICAN CUSTOM, UNLC** IT l* SPECIFICALLY STATED 
-MCftWISC GOLD AND (ILVIM VALUES HCPOKTEO ON 
ItSl SHEETS HAVE NOT KIN ADJUSTED TO COMPEN- 
Tt tom LOSSES AND OAINS INHERENT IN THE FIRE 

ASSAY PHOCESS.

BELL-WHITE ANALYTICAL LABORATORIES LTD.



F. CLYDE LENDRUM 
CONSULTING LIMITED

52C15SE8811 63.4360 LITTLE TURTLE LAKE

P.O. BOX 70
KING CITY. ONTARIO

CANADA
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June 20th, 1983.

Mr. CJlarles E. Page,
Vice-President - Exploration,
The Harbinson Mining Group,
Suite 916,
111 Richmond Street West,
Toronto, Ontario.
M5H 2G4

Dear Charlie i

I have reviewed the information I brought home and the 
proposition is interesting. When one looks at the production 
between 1893 and 1900, of 12,000 ounces of gold bullion at 
present prices, this would be worth about 6.2 million dollars, 
you have to be impressed.

The type of mills discussed, in the literature are stamp 
mills and one can use a figure of about S tons/day of throughput 
for each stamp available. In other words, a 10 stamp mill would 
have a capacity of approximately 50 tons/day. This figure comes 
from Cobalt Mills of about the same era. Because you're looking 
at before the tum-of-the century metallurgy there was probably 
no cyanidation used because cyanidation began in 1887. If there 
was cyanidation, it would be rather crude and the recovery of the 
dissolved gold would be by zinc shavings. More than likely, these 
plants were small gravity plants which recovered the- gold on 
either amalgamation plates and/or blankets and the blanket 
concentrate then batch amalgamated. Amalgamation would produce 
gold bullion because they would retort off the mercury and smelt 
the gold.

The data that is in the reports would seem to indicate 
that the ores were free milling and most likely the gold was in 
the quartz veins and little or none in the wall rock. If I am 
not correct here, please advise because the treatment of this ore 
may be simplified if there is even a slight difference in color 
between the ore and the waste rock.
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RECOMMENDATIONS

These recommendations are set out in three phases. An 
avaluation at the end of each phase will guide the succeeding 
phases.

1. PHASE ONE - SAMPLING OF DUMPS

1.1 'At the time of sampling we visit the site and reconnoiter 
. the area to get an appreciation for the country and 

services available. Included would be a visit to 
regional offices of Ministries of Natural Resources and 
Environment.

1.2 Make arrangements to collect metallurgical samples from 
bulk samples.

1.3 Evaluate bulk sample results. 

2. PHASE TWO - METALLURGICAL TESTS

This takes place only if bulk samples contain sufficient 
values to warrant further work.

2.1 Sorting tests at Ore Sorters.

2.2 Jig tests at Lakefield.

2.3 Quick evaluation of results and a preliminary feasibility 
report based on the results of Phases l and 2.

3. PHASE THREE - DETAILED FEASIBILITY

3.1 Inclusion of exploration possibilities and how these 
affect the mill location.

3.2 Detail capital costs including power supply, source of 
water, tailing management, etc. as well as portable
mill.

SAMPLING

I read the report by R. J. Graham, P.Eng. I have not had 
dealings with the Temiskaming Testing Laboratory (T.T.L.) in 
Cobalt for many years but they bring a long history and good 
reputation to bulk sampling. Sampling of dumps is always a tricky 
proposition but I would not advise screening of the sample on-site 
but only after it gets to Cobalt. We should ask Cobalt to screen 
into 2 sizes and weigh and sample each size so that you can 
re-calculate the actual head.

F. CLYDE LENDRUM
CONSULTING LIMITED
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I would like to be present when this sampling is done so 
I could have a good look at the products, the plus and the 

minus. It may be that the company should sort the waste at a 
coarse size using a photometric sorter. The sorter has been made 
mobile by Andy Frame in Saskatchewan.

SAMPLES FOR METALLURGICAL PURPOSES

For ordinary metallurgical purposes, 50 to 100 Ibs. of 
the crushed fraction, either minus 1/2 or minus 1/4 mesh should 
be ample. If there is any color difference between the ore and 
waste,-we should cut a separate large sample and have it tested by 
Ore Sorters in Peterborough. This test is performed without charge, 
except for assaying the products which can be done at Lakefield 
Research.

METALLURGY AND GOLD RECOVERY

To keep capital costs to a minimum it has been suggested a 
portable type plant be considered. These small mills have both 
benefits and disadvantages.

BENEFITS AND DISADVANTAGES

1. They are relatively economical to assemble if the flowsheet 
is acceptable. Salvage value could be high.

2. Capacity is limited by virtue of size of machinery that can 
be placed on a trailer. Sorting may be an economical way to
•iimrrnve •hnnnaxrp •hlrrniie'lTnu'fc.
UK jjj.a^eu tui a. oittxa-ex . ov
improve tonnage throughput,

3- Because of limited tonnage capacity, consideration should 
be given to sorting the ore. If successful, the sorter has three 
advantages. Improves and stabilizes the mill feed, produces a 
waste product suitable for building roads and yards, and minimizes 
environmental impact.

4. Unless well housed, the portable plant may only be able to 
operate 6 months of the year. The problem of spring break-up on 
roads in this area must be considered.

5. Location of a source of electrical power must be evaluated. 
If there is one property in particular that merits dewatering and 
underground exploration, the nearby location of the mill would 
consolidate services and service personnel. This can only be done 
after sampling is complete. From geography, the Golden Star near 
the mine centre seems to be the logical option.

F. CLYDE LENDRUM
CONBULTINB LIMITED
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ENVIRONMENTAL

The environmental impact of a mill is dependent on the 
process. The least impact will be a sorter/gravity flowsheet 
followed by straight gravity. In both these cases, little or 
no chemicals are used in the process. The possible environmental 
impact would be from an increase in suspended solids in rivers or 
streams. If amalgamation is used, the control of the mercury must 
be addressed in depth but amalgamation is being used in both the 
Red Lake and Porcupine mining camps i In the interest of security, 
it may be prudent to erect a concrete block building near a nearby 
town where there is police protection. This could also simplify 
mercury control.

I have made some preliminary investigations. We should 
meet with Mr. Wally Vrooman, Regional Director, Ministry of the 
Environment, 435 James Street South, Thunder Bay, Telephone: 
(807) 475-1205. The only environmentally sensitive area is around 
Shoal Lake on the Ontario/Manitoba border which is the water supply 
for the City of Winnipeg. This is very sensitive at this time.

If the Ministry is kept informed there appears to be no 
major problems in this area.

METALLURGICAL TESTWORK

The testwork should be carried out in B. careful systematic 
way to minimize cost.

1. Each separate ore will have to be tested individually starting 
with what appears to be the highest grade ore. A 50 "to 100 pound 
sample should be cut from the -1/4" cut at T.T.L's. This 
metallurgical sample will be sent to a test lab such as Lakefield 
or O.R.F. T.T.L. will supply the head assay.

2. A weighed cut from the head sample will be ground to'-14 
mesh (app) and jigged to produce a concentrate which will be assayed 
paying particular attention to the metallic content*

Allow money for a second test to confirm data on jig. In 
this case rather than screen the jig tail we should float the tail 
to recover sulphides, assay concentrate and tailing.

Check jig tailing for free gold and amalgamation response.

The cost of such a series of tests is estimated at $2500 each
or $7500 per property.

F. CLYDE LENDRUM 
CONSULTING LIMITED
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3. SORTING

Photometric sorting using a machine such as Ore Sorter's 
Model 16 should be investigated because it may reduce the amount 
of ore to be treated by the gravity mill and possibly the washed 
and sized reject can be marketed or used as road making material. 
The environmental impact is less using a sorter.

t ' .

Ore Sorters in Peterborough will test typical samples free 
of cha'rge. The client however, pays for the gold assays. I have 
attached an initial valuation sheet for your files. If there is 
upgrading, a jig test on the accept is recommended.

MILL DESIGN

Paul Atkinson, P.Eng. of Minpro in Mississauga, designs 
and builds portable mills. His suggested flowsheet is a jaw 
crusher set at -2". This ore would be further crushed to ± 3/8" 
in a 2 1 Symons cone crusher and conveyed to the fine ore bin.

It should be noted there is no screen involved, only a 
grizzly ahead of the 2' Symons. If sorting proves useful, a 
washing screen would have to be added ahead of the sorter. This 
is part of the sorter circuit.

From the fine ore bin the ore would be fed to a ball mill 
which would be followed by a jig. The jig discharge would be 
pumped to a cyclone. Atkinson and I agreed we should try to 
incorporate a gold trap and/or sluice trough in this circuit.

The cyclone overflow would pass over either a blanket table 
or table concentrator.

The greatest risk in these mills is theft and experience 
in mill operation will have to be incorporated in the design.

The gravity concentrate is basically a mixture of gold and 
pyrite. The recovery of gold from this concentrate can be by 
smelting, amalgamation or cyanidation. All methods have advantages 
and disadvantages.

SMELTING

Copper and lead smelters will buy precious metal concentrates, 
Terms vary but copper smelters usually extend better terms. The
following is a recent contract offered by a lead smelter.
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PAYMENTS

Gold 9 Jfo at 98# daily price on settlement day

Silver 93# at 9?# daily price as above.

DEDUCTIONS

Treatment charge 
Labour escalation 16.00/ton 
Trucking ? 
Insurance ?

PENALTIES

Arsenic * antimony )
Alumina ) Can reach 200.00/ton
Sulphur )
Iron )

Smelter charges can be $^00 to $500/ton plus the recovery 
loss. The copper smelter at Noranda, or possibly Flin Plon or 
Timmins should be better but I do not have a current contract.

Settlement is usually two to three months after receipt 
but about ?5# should be advanced on buyers weights and assays.

The weak link in selling small amounts of high grade 
material with a high metallic (gold) content is accurate sampling.

AMALGAMATION

Amalgamation will collect "clean" free gold using mercury 
as an amalgam. The mercury is recovered by distillation and the 
sponge smelted to a bullion. Amalgamation will be done at the mine 
and the bullion sold to the mint or a gold refinery. The settlement 
price is "immediate". Security is always a problem but sampling 
is not as critical. If the sulphur content is low, it may be 
adviseable to amalgamate in a separate building in a nearby town 
with police protection. This option can be explored orPe testwork 
is completed.

Recovery of gold from the jig concentrate will have to be 
evaluated in the testwork. Taggart gives recoveries between 60
and 9 7fo depending on the ore.

F. CLYDE LENDRUM 
CDNBULTINQ LIMITED



- 7 -

It is possible a combination of methods may be better but 
only testwork will indicate the optimum approach.

Because amalgamation involves the use of mercury, design of 
the process must be done with care. Inspection is by Mining Health 
and Safety Branch of the Ministry of Labour. Preliminary discussions 
with them indicate intelligent design should allay any concerns.

j

. ESTIMATED COSTS 

1. METALLURGICAL TESTWORK

Cumulative

PHASE l

Travel expense and consultants
time at site and Cobalt. 5*000.00 5,000.00

PHASE 2

2.1 Laboratory charges based on
3 ores and 3 tests each. 22,500.00

2.2 Freight and travel expenses 2,500.00

2.3 Sorter testing including
freight and assaying 500.00

2.^ Metallurgical consulting
estimated at 10 days 4,500.00 30,000.00

PHASE 2 . $35,000.00

PHASE 3

Feasibility study and design of plant. 

2. CAPITAL COST

Capital costs can only be crudely estimated at this time. 
To keep capital expense at a minimum, some of the services can be 
contracted out. This would include such items as trucking, loading 
equipment, etc. Some services like assaying could be carried out by 
commercial labs until the volume or control necessitates on-site 
facilities. Offices, etc. can be rented or acquired on rental 
purchase.

F. CLYDE LENDRUM 
CONSULTING LIMITED
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Minpro estimates the delivered cost of their mobil mill 
to be $250,000. To this, the following major items must be added.

1. Set-up of mobil mill.

2. Roads and yards (including coarse ore bin and 
unloading facilities).

3. Electrical power source estimated at 200 hp 
at 550/60/3, including lighting for yards, 
buildings, etc.

k. Building for mill.

5. Maintenance shop.

6. Trailer offices with services. 

?. Trailer employee dry facilities.

8. Refining facilities (possibly off-site).

9. Waste disposal. 

9.1 Mine waste. 

9-2 Mill tailings.

10. Water supply.

11. Sanitary sewage.

12. Ore sorting equipment including screening 
equipment if required.

13'. Mining Not Included.

To put a 100 ton/day gravity plant on-site without mill 
building but including diesel power units and using rental purchase 
units for offices should be under a million dollars. It must be 
noted success will be found only by locating and keeping a good 
small mine manager.

F. CLYDE LENDRUM 
CONSULTING LIMITED
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This has estimated the immediate costs and indicated the 
future expenses. If you have any questions, please phone.

Yours sincgrely,

P. , P.Eng.

F. CLYDE LENDRUM 
CONSULTINB LIMITED
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November 14 th, 1983.

O50

Mr. Charles Page,
Vice-President - Exploration,
The Harbinson Mining Group,
Suite 916,
111 Richmond Street West,
Toronto, Ontario.
M5H 2G4

RE i LAKEFIELD RESEARCH TESTWORK

Dear Charlie i

The following results have "been received by telephone 
from Irene Jackman, P.Eng. of Lakefield Research.

1) Chemical Assays of Head Sample 

Sulphur 0.12# 

Iron 1.299&

These low values would indicate there should be little 
pollution problems insofar as acid generation is concerned. 
This will be confirmed later.

To approximate the initially conceived flowsheet, two 
tests were performed.

2) Heavy Liquid Test on -10 mesh material. This approximates 
a jig operating in the grinding circuit. The jig concentrate 
would have to be treated by amalgamation or shipped to the smelter. 
(See Flowsheet "A").

continued.
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Heavy Liquid (SpGr 2.96) at - 10 m,

Product

Sink 
Float

Head (Cal)

t
Weight

1.2
98.8

Gold 
oz/ton

91.4 
1.5

Gold 
*fr Distn.

42.4 
57.6

100.0 2.6 100.0

- The concentrate consisted of coarse pyrite, quartz-gold 
middling and free gold.

The jig may recover a somewhat higher percent weight and 
probably because it will be finer, more gold will be freed and 
also report in the concentrate.

3) Gravity Plus Cyanidation of whole ore flowsheet "B". This 
test had a much lower calculated head probably due to difficulty 
in recovering all the free gold from the test equipment. The 
calculated head was only 0.5 oz/ton.

The ore was ground to approximately 60# -200 mesh and 
tabled on a laboratory Wilfley table to produce a concentrate and 
tailing.

Product

Head (Cal)

Table Cone

Tail

*Note no check assays performed.

Weight 

100.0 

9-9 

90.1

Gold 
oz/ton

0.49 

4.4* 

0.08

Gold 
Distribution l

100.0 

85.2 ® 

14.8

The table concentrate was amalgamated and 64. 4# of the 
total gold in the feed was recovered as amalgam. The amalgam 
tails were reground to 85# - 200 mesh and cyanided for an 
extraction of 59# of the contained gold. In summary

Weight of Ore 

9-9

Product 

Table Cone 

Amalgam - 

Amal Tail (Cy Extd) - 

" Cyanide Tail 9-9

Gold 

lOO.O(Cir)

75.6

14.4

10.0

5* Gold 
In Ore

85.2

64.4

12.3 

8.5

F. CLYDE LENDRUM 
CONSULTING LIMITED
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This would indicate at least 64. 4# of the gold is 
"recoverable" by amalgamation. This may be improved by pre treatment.

The Wilfley table tailing was cyanided separately. 
obtained are tabled below.

Results

Product
# Wt. - 
of Ore

90.1Tailing

Cyanide Extr.

Cyanide Tail 90.1

SUMMARY AND CONCLUSIONS

# Gold 
(Test)

100.0 

8?.8 

12.2

ft Gold 
In Ore

13.0 

1.8

1. Losses totalled 10.3# made up of 8.5# Amalgam Cyanide 
Tail and 1.8^ in table cyanide tail. The amalgamation and 
relatively coarse grind indicates the gold is free. This simplifies 
the metallurgy but increases the possibility of theft. No 
optimization of cyanide strengths or conditions attempted.

2. The heavy liquid test plus the gravity test produces 
a flowsheet as shown on Flowsheet "B". If the sorter works the 
screen undersize plus sorter accept is the feed to the ball mill 
Flowsheet "A". The jig and table concentrates can be amalgamated 
on-site or in a secure building in the nearest town.

3* The amalgam tail could be either cyanided or shipped 
to Noranda. The fact that it will contain silica may make it a 
preferred product and because the free gold has been amalgamated 
it should not be too difficult to sample. Such a possibility 
should be evaluated because it would decrease the capital cost of 
the cyanide section and simplify the tailing disposal problems.

J*. The sorting tests are needed to estimate what the 
process head will be.

I will call you the week of the 21st and review the data 
at that time.

Sincerely*

F. C. LendEum, P.Eng.

F. CLYDE LENDRUM 
CONSULTING LIMITED
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October 31st, 1983-

060

Mr. Charles Page,
Vice-President, Exploration,
The Harbinson Mining Group,
Suite 916,
111 Richmond Street West,
Toronto, Ontario.
M5H 2G4

Dear Charlie:
Confirming my telephone call, I have received the following, 

by telephone.
The two barrels (+150 Ibs) of sample were crushed to -10 

mesh and three (3) head samples cut. Each sample was assayed in 
duplicate for gold and silver. The results are as follows.

SAMPLE mg/MT

1.1
1.2

AVE

2.1
2.2

AVE

3-1
3.2

AVE

70.1
91.1

81.8
66.3

99-0
72.3

GOLD 
OZ/ST

2.04
2.66

2.38
1.93

2.89
2.11

2.35

2.16

2.50

SILVER

mg/Mt

10.1
13.1

11.6

11.5 
9-5

13.5

10.5

10,5

12.0

Overall Average

0.3 

0.3

0.3
0.3

continued.
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The ratio of gold to silver is ? gold to l silver and is 
"constant. There is no need therefore to continue running silver 
assays.

I have instructed Lakefield to run two gravity tests to give 
us an approximation of the distribution of free gold.

You should request Ore Sorters to expedite their work so 
we can develop an overall concept for treatment'of this material.

I will keep you posted.

Sincere!

P. C. drum, P.Eng.

F. CLYDE LENDRUM 
CDNBULTINB LIMITED
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070

January'17th, 1984,

Mr. C. E. Page,
Vice-President, Exploration,
The Harbinson Mining Group,
Suite 916,
111 Richmond Street West,
Toronto, Ontario.
M5H 2G4

RE 8 ORE SORTER TESTWORK

Dear Charlie:

The results of testwork performed by Ore Sorters (Canada) 
Limited, as relayed to you are tabulated in Table 1. This sample, 
of 4l6 pounds has a calculated grade of 1.21 oz/short ton of gold. 
Using your estimate of 50'50 vein and wall rock and assuming the 
wall rock is blank, the vein material is in the order of 2.5 oz/ST 
which compares well with the Lakefield assay of 2.3^ oz/ton on the 
metallurgical sample of vein material.

SORTER RESULTS

In the -3 * l" fraction the sorter recovered 96.4# of the 
gold in 8l# of the weight of the fraction. Technically, this is 
a reasonable sort and indicates the gold is with the vein material 
and that the sorter "sees" the vein material. The fact the reject 
assays 0.19 oz/ton or $95•00/ton at $500/oz gold would not make 
this economical on ore that does not have to be trucked to the mill. 
If there was a situation where trucking costs might be significant 
the gold content of the reject would preclude the sale of this 
material as aggregate or road rock.

The same comments hold for the -l" * 3/8" fraction except 
the reject, though l4.9# of the weight, only contains 4.9# of the 
gold. The reject fraction assays 1.1 oz or $550 gold/ton and would
have to "be retained for further processing.

continued*
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The- ore sorter then is capable of technically making a 
good sort but is uneconomic based on this one sample. If during 
diamond drilling the assays of the wall rock are blank and the 
ratio of vein to wall rock becomes 40i60 or 30t?0, the economics 
of the sorter should be re-examined and testing should be carried 
out at -3" + li and -li * 3/^ 2nd So wilrti the accept to the mill. 
The optimum size fraction will only be determined by trial and 
error.

I would recommend that further metallurgical testwork be 
put into abeyance until diamond drilling outlines sufficient ore 
to justify a mill and determines the dilution factor and grade of 
wall rock. I will telephone Lakefield to hold the sample reject.

N

If there are any questions, please telephone me.

Sincerely

Eng,

F. CLYDE LENDRUM 
CONSULTING LIMITED
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SUMMARY OF ORE SO

SIZE OP 
PRODUCT

-3" * 1"

Accept
Middling
Reject

-1" * 3/8"
Accept
Middling
Reject 

-3/8"

WEIGHT 
IN 

POUNDS

15^
143
70

36?

24
10.25
6.0

40.25

8.5

t
WT

37
34.4
16.8

88.2

5.8
2.5
1.4
9.7

2.1

GOLD ASSAY 

GM/MT OZ/ST

56.1
24.6
6.5

' 34.37

121.
80.4
33.4
97-9

75-1

1.64
0.?2
0.19

1.00

3.53
2.34
0.95
2.85

2.19

1

^^^^^^^^^BW^^^^^^^^^

RTERS RESULTS

GOLD 

DIST-*

50.2
20.5
2.6

73-30

17.0
4.9
1.1

23.0

3.8

WEIGHT AND 
DIST OP 
FRACTION

42.0
39.0
19.0

100.0

59.6
. 2'5'5

14.9
100.0

100.0

GOLD IN

68.5
27.9
3-6

100.0

73-9
21.2
4.9

100.0

100.0

Whole Sample 415.75 100.0 41.4 1.21 100.1

Results Received by Telephone
January, 1984

P.O.L,


