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INTRODUCTION

In Fall, 1983, the Thunder Bay Joint Venture, under the 

management of Great Western Petroleum Corporation, conducted 

a magnetometer and VLF-EM survey over all the claims compris 
ing the Hillsborough Gold Prospect (Refer to Figuresllaari'd22) 

Each survey utilized the same 400 feet X 100 feet (station 

spacings) cut line grid, which was established in 1981 by 
Hillsborough Exploration Limited.

The magnetometer survey was run using a Scintrex model 

MP-2, proton precession magnetometer. The VLF-EM survey, 
using a Geonics EM 16 was conducted using Cutler, Maine as 

the base station.

Gold mineralization in veins on and adjacent to the 

Hillsborough claims is known to be associated with concentra 

tions of pyriihditifce -and chalcopyrite -arid it"was I'^hop&d :~thst -the 

proton magnetometer and VLF-EM surveys would be effective in 

defining extensions to existing vein systems and to assist 

future geological mapping and prospecting.

LOCATION AND ACCESS

The Hillsborough claims are located in the central part 

of Pifher Township and are completely surrounded by claims 

comprising the Cowan gold prospect (also held by the Thunder 

Bay Joint Venture). The claims are situated in the Thunder 
Bay Mining Division of Ontario and are bounded by latitudes 

49 0 47' and 49" 48' and longitudes 87 0 48.5' and 87 0 50'.

The claims are within 30 km. by road from the Trans- 

Canada highway, the CN railway and major hydro and natural 

gas transmission lines. The nearest major population centre 

is Thunder Bay, located about 200 km., by road southwest of 
the claims.



H/LLSBOROUGH 
CLAIMS

FIGURE l - LOCATION - HILLSBOROUGH CLAIMS
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To access the claims by road, one travels east from 

Thunder Bay along highway 11. About 20 km. east of the town 

of Beardmore/highway"801 turns off to the north and is to be 

followed for a distance of 22 km., crossing the bridge over 

Crooked Green Creek. Less than a kilometre north of the 

Crooked Green Creek bridge, a dirt road leads to the south 
and onto the property. All roads can be utilized by two 

wheel drive vehicle from mid May through November, however, 
during winter months, secondary roads are not graded and 

travel is limited depending on the snow conditions.

CLAIMS
"f" 
f.

i Geophysical work was performed on all the claims listed 

l below:

f No. of
t; Claim Nos. Claims Expiry Date ______ Owner and Address _____

. t
t TB 602243-245 3 May 25, 1984 (Hillsborough Exploration Limited)

mr, -irfoAi -i r~~~~ Pearl StreetTB 34902 1 Lease Toronto, Ontario
TB 34905 l Lease "

f TB 34908 l Lease

The recorded owner of the 3 claims and 3 leases listed 

above and shown on Figure 2 is Hillsborough Exploration Limited. 

The property is under otpion to the Thunder Bay Joint Venture 
consisting of a 50-50 interest between Great Western Petroleum 
Corporation (Suite 718-744 West Hastings Street, Vancouver, B.C., 

V6C 1A5) and Anglo Canadian Mining Corporation (Suite 713-744 

West Hastings street, Vancouver, B.C., V6C 1A5) . Great Western 

is currently managing the Joint Venture and work requirements 

on the claims.
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HISTORY

A greenstone belt of Archean aged volcanic and sedimentary 
rocks between Beardmore and Geraldton had produced approximate 
ly 4 million ounces of gold from 18 mines in the area between 
1934 and 1970. "The Beardmore-Geraldton gold camp rates among 
the top five gold camps in the Canadian Shield ..." (Mason and 
Mcconnell, 1983).

The Hillsboxough claims situate at the northern boundary 
of the Beardmore-Geraldton volcanic greenstone belt were or 
iginally part of a large block of claims which surrounded -,:. 
2 jknowri high grade gold veins. The original mineralized vein 
discovery, now called the No.l vein is located a hundred feet 
north of the northern boundary of the Hillsborough ground and 
was discovered in 1946.

Work done on and around the claims' area since 1946 was 
undertaken by at least 5 different interest*.

The No.l vein has been subjected to the most rigorous 
work, including diamond drilling, stripping and trenching and 

in 1966, sinking a 40 feet inclined shaft. In 1972, Algoma 
Development Co. undertook small open-cut mining and milling 

operation on the No.l vein. In 1981, the company, renamed 
Northern Concentrators Ltd., constructed a 25 ton per day mill 

at Thunder Bay. Mine production from the No.l vein between 
1980 and 1982 is reported to be 915 tons.

Hillsborough Exploration Ltd., staked the 3 mineral claims 

described in this report in 1980. In 1981, the company stripped, 
trenched and channel sampled the area known as the No.4 zone 

{on Mining Lease No. TB 34902). The company also had a grid 

cut over the entire property, geological mapping and rodk.-vs.euhp]> 
i-ng
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In the fall of 1983, the Thunder Bay Joint Venture, under 
the management of Great Western Petroleum Corporation, con 

ducted a magnetometer and VLF-EM survey on the Hillsborough 
claims.

GEOLOGY

The Beardmore-Geraldton area is underlain by Archean aged 
metavolcanic and metasedimentary rocks of the eastern Wabigoon 

volcanic belt, a linear subdivision of the Superior structural 

province of the Canadian Shield, (Goodwin, 1970). A thick 
homogeneous sequence of Quetico ̂ beltTmetasedimentary rocks .is 

in contact with the south boundary of the Wabigoon belt and 

both belts are flanked on the north and south by later grani 
tic rocks.

The Hillsborough claims lie close to the northern boundary 
of the eastern Wabigoon volcanic belt and are underlain domi- 
nently by felsic to mafic volcanics and feldspar porphyry.

Blue/grey quartz veins mineralized with visible gold chal 
copyrite and pyrrhotite are found on and adjacent to the pro 

perty and are usually closely associated with fault shears in 

feldspar porphyry or subparallel bedding in rhyolitic tuffs.

The rocks on the property trend northwesterly and dip mo 
derately northwards.

GEOPHYSICAL SURVEYS 

1) Proton Precession Magnetometer - A)Theory of Operation

**. ^..,.- . M

The proton magnetometer is so named because .it' utilises the 
precession of spinning protons or nuclei of the hydrogen atom 

in a sample of hydrocarbon fluid to measure the total magnetic



-5-

intensity. The spinning protons in a sample of kerosene be 
have as small, spinning magnetic dipoles. These 'magnets' 

are temporarily polarized by the application of a uniform 

magnetic field generated by a current in a coil of wire. 

When the current is removed, the spin of the proton causes 

them to precess about the direction of the earth's magnetic 

field. The processing protons then generate a small signal 

whoe frequency is precisely proportional to the total mag 

netic field intensity and independent of the orientation of 

the coil sensor. The proportionality which relates frequency 

to field intensity is the gyromagnetic ratio of the proton. 

The precession frequency, typically 2000 HZ, is measured with 

an accuracy of l gamma in the earth's field of approximately 

50,000 gammas.

Theatbtal magnetic intensity, as measured by the proton 

magnetometer is the magnitude of the earth's field vector 

independent of its direction. The measurement can be express 
ed as a length (50,000 garammas) of the earth's field vector. 

A local disturbance, say 50 gammas, would add (or subtract) 

to the undisturbed field of 50,000 gammmas in the usual manner 

of vector addition. Since the proton magnetometer measures 

only the magnitude of the resultant vector, that which is mea 

sured is very nearly the component of the disturbance vector 

in the direction of the original undisturbed total field in 

tensity is called the anomally.

B) Survey Procedure

The proton magnetometer data was collected at M 00''foot? sta 
tions along lines 400 feet apart using a Scintrex MP-2 Proton 
Magnetometer.

The field data were then referred to the readings at a 
base station (made at a selected constant time interval). The 

purpose of base station recordings was to correct for any major 

fluxations in the magnetic field as the survey took place.



*-
Data are plotted on a map scale of l" - 200 feet and con 

toured at 100 gamma intervals.

2) VLF-EM16 A) Theory of Operation (From Geonics VLF-EM16 
i Operating Manual, Jan. 1983

Page 3)
f

"Thie VLF - transmitting stations for communi-
j cations with submarines have a vertical antenna. 
\ The antenna current is thus vertical, creating a

concentric horizontal magnetic field around them. 
When these magnetic fields meet conductive bodies 
in the ground, there will be secondary fields ra 
diating from these bodies. The EM16 measures the 
vertical components of these secondary fields.

l The EM16 is a sensitive receiver covering the
l frequency band of the VLF - transmitting stations
; with means of measuring the vertical field compo-
i nents.

; The receiver has two inputs, with two receiv- 
; ing coils built into the instrument. One coil

has normally vertical axis and the other is hori 
zontal.

l The signal from one of the coildd (^vertical 
f axis) if first minimized by tilting the instru- 

\'-{ ment. The tilt-angle is calibrated in percentage. 
••} The remaining signal in this coil is fin.ally bal 

 anced out by a measured percentage of a signal
j from the other coil, after being shifted by 90 0 .
i* This coil is normally parallel to the primary
l field.
t . :
l Thus, if the secondary signals are small com- 
f pared to the primary horizontal field, the mechan- 
I ical tilt-angle is an accurate measure of the ver- 
f tical real-component, and the .compensation f/2 signal

from the horizontal coil is a measure of the quadra- 
!; ture vertical signal.
.Jlr

 i"' '

r
2) VLF-EM16 ~ Field Procedure

"S!

For the purpose of this survey, VLF - transmitting station, 

Cutler, Maine, was used. Survey lines were run in a north/ 

south direction. Readings were taken at 100 foot intervals

:;
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along lines spaced 400 feet apart. A total of 168 readings 

were made over ~3 miles of cut line grid. All readings were 

made with the operator facing north.

At each station, first the operator orients the instru 

ment at right angles to the line pointing towards the direc 

tion of Cutler, Maine. The instrument is then swung up and 
down for a minimum sound intensity in the speaker. The qua 

drature dial is adjusted to further minimize sound. After 

the minimum signal strength is found on both adjustments the 
inclimometer reading is recorded as well as the quadrature.

DISCUSSION OF RESULTS

Results of the two surveys are shown in Figures 3 and 4. 

Scales of the maps are l inch = 200 feet. These 'maps form the 

basis of the discussion, together with geologic detail found in 
earlier mapping.

1) Proton Magnetometer Survey

It was hoped that a proton magnetometer would be more 

sensitive and lead to more conclusive results than those ob 

tained using the fluxgate magnetometer when surveying the 
Cowan Gold prospect, which surrounds the Hillsborough claims.

It was found that the proton magnetometer helped to define 
geologic trends in the more mafic volcanic horizons on the pro 
perty and gave subtle indications of the presence of the No.l
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and No.4 mineralized zones. However, the subtle indications 

of the mineralized zones can only be deduced after already know 

ing the zones exist and the magnetometer seems to be a poor 

tool to use as a single prospecting method. It is useful in 

determining extensions to the mineralized zones.

Generally the magnetic response was higher and more vari 

able in the northern half of the grid area and ranged between 

59,200 and 60,900 gammas. In the south half of the grid area 

the values generally remained between 59,800 and 59,900 gammas. 

The lower 'relief 1 of values in the southern portion can pro 

bably be attributed to a large body of feldspar porphyry under 

lying that part of the grid area. In the northern areas the 

dominant rock type is andesitic to mafic fragmental tuffs inter 

bedded with rhyolitic tuff horizons and thin horizons (dykes/ 
sills or beds) of feldspar porphyry

2) VLF-EM16 Survey

The VLF-EM results showed a similar pattern to the magneto 
meter survey in that the northern part of the grid had a more 
variable response than did the southern half. It is suspected 

that the northern shore of Chellew Lake is underlain by a fault 

structure as there is a distinct linear, EM-response in this 
area. This is the only EM response of significance in the grid 

area.

CONCLUSIONS AND RECOMMENDATIONS

The Proton magnetometer is a useful tool in defining trends 

in geology but is generally thought to be poor at defining the 
type of mineralized vein structures found on this property. 

Subtle hints of some of the vein structures were observed but
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only because it was known the veins were there in the first 

place.

The EM-l6 survey defined a probable fault structure along 

the north shore of Chellew Lake but did not define areas of 

known mineralization (No.4 zone).

Diamond drilling will have to be utilized to test for ex 

tensions of known mineralieed structures and to explore known 

structures defined by EM and magnetometer surveys which are 

suspected of carrying ore grade mineralization.
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QUALIFICATIONS

I, Louise K. Eccles, of Vancouver, British Columbia, do 

hereby certify that:

1. I am a practising geologist under the employ of 

Great Western Petroleum Corporation, with head 

office located at #718-744 West Hastings Street, 
Vancouver, B.C., V6C 1A5.

2. I was graduated from the University of British 
Columbia with B.Se. degree, in 1976 and have 
practised my profession as an exploration 

geologist, continuously since that time.

3. I am a fellow of the Geological Association of 

Canada and a member in good standing of the 
Canadian Institute of Mining and Metallurgy.

7

4. I personally conducted the magnetometer and EM16 

surveys on the Hillsborough Gold prospect, des 
cribed in this report between August 11 and August 
12, 1983.

Vancouver, British Columbia ___________ 
November 30, 1983 L0uise" K. Eccles
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1984 05 03 Your Filet 571 
Our Filet 2.6216

Mrs. Audrey Hayes
Mining Recorder
Ministry of Natural Resources
P.O. Box 5000
Thunder Bay, Ontario
P7C 5G6

Dear Madams

REt Notice of Intent dated March 27, 1984.
Geophysical (Electromagnetic fi Magnetometer) 
Survey on Mining Claims TB 602243-44-45 in 
the Area of Tyrol Lake.

The assessment work credits as listed with the 
above mentioned Notice of Intent, have been approved 
as of the above date.

Please inform the recorded holder of these mining 
claims and so indicate on your records.

Yours sincerely.

S.E. Yundt
Director
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phones (416) 965-6918

M.B. Andersonsse

cct Hillsborough Explortion Ltd 
166 Pearl Street 
Toronto, Ontario 
M5R 1L3

ccs Resident Geologist 
Thunder Bay, Ontario

ccs Mr. G.H. Ferguson
Mining fi Lands Commissioner, Toronto, Ontario



1984 01 05 Your File: 
Dur File:

571
2.6216

Mrs. Audrey Hayes
Mining Recorder
Ministry of Natural Resources
P.O. Box 5000
Thunder Bay, Ontario
P7C 566

Dear Madam:

We have received reports and maps for a Geophysical 
(Electromagnetic and Magnetometer) survey submitted 
under Special Provisions (credit for Performance 
and Coverage) on Mining Claims TB 602243-44-45 1n 
the Area of Tyrol Lake.

This material will be examined and assessed and a 
statement of assessment work credits will be Issued,

Yours very truly,

J.R. Morton
Acting Director
Land Management Branch

Whitney Block, Room 6643 
Queen's Park 
Toronto, Ontario 
M7A 1W3 
Phone:(416)965-1380

A. Barr:mc

cc: Hlllsborough Exploration Limited 
166 Pearl Street 
Toronto, Ontario 
M5H 1L3

cc: Great Western Petroleum Limited 
718 - 744 West Hastings Street 
Vancouver, B.C. 
V6C 1A5 
Attention Louise Eccles
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Assessed

Approved Reports of Work 
sent out

Notice of Intent filed

Approval after Notice of Intent 
sent out

Duplicate sent to Resident 
Geologist

Duplicate sent to A.F.R.O.

(S 1x4
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1984 03 27 Your File: 
Our File:

571
2.6216

Mrs. Audrey Hayes ;
Mining Recorder
Ministry of Natural Resources
P.O. Box 5000
Thunder Bay, Ontario
P7C 5G6
Dear Madam:

Enclosed are two copies of a Notice of Intent with statements 
listing a reduced rate of assessment work credits to be allowed 
for a technical survey. Please forward one copy to the recorded 
holder of the claims and retain the other. In approximately 
fifteen days from the above date, a final letter of approval of 
these credits will be sent to you. On receipt of the approval 
letter, you may then change the work entries on the claim record 
sheets.

For further information, if required, please contact 
Mr. F.W. Matthews at 416/965-6918.

Yours very truly,

S.E. YOndt 
^Bitector 
Land Management Branch

Whitney Block, Room 6643
Queen's Park
Toronto, Ontario
M7A 1W3
Phone: 416/965-1316

M.E. Anderson:mc 
Ends.

cc: Hillsborough Exploration Limited 
166 Pearl Street 
Toronto, Ontario 
M5H 1L3

cc: Mr. G.H. Ferguson
Mining S Lands Commissioner 
Toronto, Ontario
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Ministry of
Natural
Resources

Ontario

Notice of Intent

for Technical Reports

1984 03 27 

2.6216/571

An examination of your survey report indicates that the requirements of The Ontario Mining 
Act have not been fully met to warrant maximum assessment work credits. This notice is 
merely a warning that you will not be allowed the number of assessment work days credits 
that you expected and also that in approximately 15 days from the above date, the mining 
recorder will be authorized to change the entries on his record sheets to agree with the 
enclosed statement. Please note that until such time as the recorder actually changes the entry 
on the record sheet, the status of the claim remains unchanged.

If you are of the opinion that these changes by the mining recorder will jeopardize your 
claims, you may during the next fifteen days apply to the Mining and Lands Commissioner for 
an extension of time. Abstracts should be sent with your application.

If the reduced rate of credits does not jeopardize the status of the claims then you need not 
seek relief from the Mining and Lands Commissioner and this Notice of Intent may be 
disregarded.

If your survey was submitted and assessed under the "Special Provision-Performance and 
Coverage" method and you are of the opinion that a re-appraisal under the "Man-days" 
method would result in the approval of a greater number of days credit per claim, you may, 
within the said fifteen day period, submit assessment work breakdowns listing the employees 
names, addresses and the dates and hours they worked. The new work breakdowns should be 
submitted direct to the Lands Management Branch, Toronto. The report will be re-assessed and 
a new statement of credits based on actual days worked will be issued.

846 (82/6)
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TB 34902 
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LAKE
S10
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LEGEND
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Magnetic contour (total field)
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Contour interval — 100 gammas

INSTRUMENT : SCINTREX NIP - 2 PRECEStON PROTON MAGNETOMETER

SCALE : l ' 200
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THUNDER BAY JOINT VENTURE

HILLSBOROUGH CLAIMS

THUNDER BAY MINING DIVISION , ONTARIO

MAGNETOMETER SURVEY
DATE:

AUGUST , 1983
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THUNDER BAY MINING DIVISION , ONTARIO

VLF-EM 16 SURVEY
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