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1.0 Introduction

This report covers a ground magnetic survey completed on the subject claims 
during the period November 15-30, 1994. The work was carried out to assist in the 
mapping of geological units in areas of poor exposure prior to the completion of a 
diamond drill program. The survey was completed by Rayan Exploration, 676 Murray 
Street, Timmins, Ontario, P4N 7B2. Accompanying the report is a map showing total field 
magnetic postings and contoured data, at a scale od 1:5000.

2.0 Property. Location and Access

The property consists of claim P 1189543 which is comprised of eight claim units 
totalling approximately 128 Ha. It is located in northcentral Denton Township, 
approximately 45 km west of Timmins. The claim straddles Cripple Creek. Access to the 
claim is provided by old logging roads .which leave Highway 101 West about 1.7 km west 
of Cripple Creek. Refer to Figure 1 for the location of the claim.

3.0 Claim Ownership

The claim is registered in the name of Kingswood Resources Inc., which is now 
called Southern Africa Minerals Corporation and whose business address is: 1377 Halifax 
Place, Burlington, Ontario, 
L7S 1J7.

4.0 Previous Work

Work in the vicinity of the claim started with trenching on a gold showing in 1937. 
The Wakemac Denton property is situated about 3.5 km west of the subject claim. Work 
consisted of trenching and diamond drilling in 1945, with up to 2.4 opt being reported 
from surface sampling. In 1945, some 4,250 ft of drilling was completed in 12 holes on 
two shear zones, termed the Wakemac (McCoshen) and Scott shears. The best value 
in this work was 0.17 opt over 2.8 ft In 1950, Dominion Gulf Company completed 
geological mapping and ground magnetic surveys in the area. In 1974, Meridian Mining 
and Exploration Company Ltd. completed four drill holes on a showing on Mahoney 
Creek, about 1.8 km to the east.

In 1980, ground to the west was acquired by Hollinger Argus Ltd., who 
subsequently completed geological and ground geophysical surveys. This was followed 
in 1984 with IP surveys and, in 1985, diamond drilling(five holes for 832.1 metres). The 
best value was 6.93 g/t over 0.5m.
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Golden Range Resources held part of the property in 1984 and completed geological mapping. In 1986, some diamond drilling was completed, one hole of which is located on the subject claim.

Esso Minerals Canada Ltd. completed further IP surveying immediately west of the claim in 1987, and continued in 1988 with a diamond drilling program (12 holes for 2221.4 metres).

5.0 Magnetic Survey Results

The magnetic survey was completed on 12.0 km of grid lines, as shown on the accompanying plan (Rgure 2) at a scale of 1:5000. The instrument used and survey method are described in the Logistical Report, which is located in Appendix A.

The majority of the claim is interpreted to be underlain by non-magnetic formations. The overall geological trend is about OSO0, which is defined by two magnetic features which cross the property. The first is a weak magnetic feature which trends from 18+OOE/1+OON to 30+OOE/4+OON. This magnetic unit may be offset in the vicinity of line 23+OOE. The second feature, which is stronger than the first, occupies the southeastern comer of the property, and is characterized by a much higher magnetic gradient as well as absolute values in the range of 59,200 gammas (against a background of 58,200 gammas). This magnetic feature may be caused by ultramafic volcanic rocks or by narrow bands of iron formation.

6.0 Conclusions and Recommendations

A magnetic survey has been completed on the subject claim, during the period November 15-30,1994. The survey was successful in assisting the interpretation of the bedrock geology for the area
The area is thought to be underlain by non magnetic volcanic rocks in the central and northern parts and by magnetic iron formation or ultramafic volcanic rocks in the southeastern part.

Geological mapping and prospecting should be undertaken in an attempt to verify this interpretation.

Respectfully submitted,

Douglas A. Panagapko



CERTIFICATE

l, Douglas Allan Panagapko, of 1064 Moss Street, Sudbury, Ontario, P3A 2H8, do hereby 
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l am currently employed as a Project Geologist by Cameco Corporation, 1349 Kelly 
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(Honours) in Geology, and have been practicing my profession continuously since 
graduation.

l am a member in good standing of the Prospectors and Developers Association 
of Canada.
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Signed at Sudbury, Ontario, this 30th day of November, 1994

Douglas A. Panagapko 
Project Geologist



GEOPHYSICAL PROGRAM

The following is a brief logistics report, which will cover 
the work conducted by Rayan Exploration Limited on the Hakemac 
Property for Cameco Corporation. This report is intended to be 
included in the main report being prepared by Cameco Corporation.

The work program carried out by Rayan Exploration Limited 
took the form of a magnetometer survey, and was performed between 
Nov 15 - 30, 1994. It covered a total of 13 km. of grid line with 
a 100 meter line spacing and 12.5 meter station interval. The 
instruments, as well as the parameters used for this program will 
be discussed in further detail below.

MAGNETOMETER THEORY

An EDA Omni Plus Proton Precession magnetometer was used to 
carry out the magnetometer survey. The instrument is 
synchronized with an EDA recording base station to help eliminate 
magnetic diurnal variation. This should ensure an accuracy of 
less than 10 Nt.

The Proton Precession method involves energizing a wire coil 
immersed in a hydrocarbon fluid. This causes the protons in the 
proton rich fluid to spin or precess simulating spinning magnetic 
dipoles. When the current is removed the protons precess about 
the direction of the earth's magnetic field, generating a signal 
in the same coil which is proportional to the total magnetic 
field intensity. In this way, the horizontal gradient of the 
earth's magnetic field can be measured and plotted in plan form 
with values of equal intensity joined to form a contour map.

This presentation is useful in correlating with other data sets 
to aid in structural interpretation. Individual magnetic 
responses can be interpreted for dip, depth and width estimates 
after profiling the data.

The following parameters were employed for the survey:

Instrument - EDA Omni Plus Proton Precession Magnetometer
Station Interval - 12.5m
Line Interval - 100m
Diurnal Correction Method - EDA Recording Base Station
Data Presentation - Magnetic Contours Map

- 1:5000 scale
- Contour interval ^ 20 nano-teslas

The specifications for the magnetometer can be found under 
appendix A of this report.



PERSONNEL

The people directly involve in this work program were all 
employed by Rayan Exploration Limited and are listed below.

Eddy Brunet..................... Timmins, Ontario.
Rick Taylor..................... Timmins, Ontario.

All work was supervised by R.J.Meikle.



APPENDIX A

EDA OMNI PLUS MAGNETOMETER
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Major Benefits of the OMNI PLUS
9 Combined VLF/Magnetometer/Cradiometer System
9 NO Orientation Required
* Three VLF Magnetic Parameters Recorded
* Automatic Calculation of Fraser Filter
* Calculation of Ellipticity
* Automatic correction of Primary Field Variations
9 Measurement of VLF Electric Field



Description
•me "OMNI PLUS- geophysical 
system combines the OMNI IV 
"Tie-Line" magnetometer and 
gradiometer together with a VLF 
measurement capability. 
The OMNI PLUS VLF/Magneto 
meter System has been develop 
ed in co-operation with Geo 
physical Surveys inc. of Quebec, 
Canada.
This brochure concentrates on 
the VLF magnetic and electric 
field parameters measured and 
recorded by the OMNI PLUS. More 
information on the OMNI PLUS 
magnetometer system and tie- 
line capability is available in the 
OMNI IV brochure.

Each OMNI PLUS incorporates the 
following features:
* Measurement and recording in 

memory of the following VLF 
data for each field reading:
-total field strength,
- total dip,
- vertical quadrature or, 
alternately, horizontal 
amplitude,

- apparent resistivity,
-phase angle,
-time,
- grid co-ordinates,
- direction of travel along grid 

lines, and
- natural and cultural features.

* Complete data protection for 
a number of years by an 
internal lithium backup 
battery.

* xJoie-Une" or "Looping"
jorithm, unique only to 

EDA's OMNI rv and OMNI PLUS 
Series, for the self-correction 
of atmospheric variations and 
variations in the primary field 
from the VLF transmitter.

Measurement of up to three 
VLF transmitting stations to 
provide complete coverage of 
an anomaly regardless of the 
orientation of the survey grid 
or of the anomaly itself. 
Display descriptors to monitor 
the quality of the VLF signal 
being measured. 
Choice of three data storage 
modes.-
- spot record, for readings 
without grid coordinates

- multi record, for multiple 
readings at one station

- auto record, for automatic 
update of station number

Output of grid co-ordinates with 
the designated compass bearing, 
using N, s, E, W descriptors.

Major Benefits
* combined VLF/Magneto- 

meter/Gradiometer System
The OMNI PLUS incorporates the 
capabilities of the OMNI rv "Tie- 
Line" Magnetometer and 
Gradiometer system with the 
ability to measure the VLF 
magnetic and electric fields.
only one OMNI PLUS is needed to 
record all of the following 
geophysical parameters:

1. The total magnetic field
2. The simultaneous gradient of 

the total magnetic field
3. The VLF magnetic field, 

including:
-the total dip
- the total field strength of 
the VLF magnetic field

- the vertical quadrature, or 
alternately, the horizontal 
amplitude

4. The VLF electric field, 
including:
-the phase angle
- apparent resistivity 

As an example, at each location 
the OMNI PLUS can calculate and

record in a matter of seconds, 
three VLF magnetic field and two 
VLF electric field parameters 
from two different transmitters, 
a magnetic total field reading 
and a simultaneous magnetic 
gradient reading.

No Orientation Required
The OMNI PLUS requires no 
orientation, by the operator, of 
the sensor head toward the 
transmitter station. This 
simplifies field procedures as well 
as saving considerable survey 
time. When two VLF transmitters 
are measured, the benefits of 
this time-saving feature are auto 
matically doubled. There is no 
requirement for the operator to 
orient himself and the sensor 
head toward the first selected 
transmitting station and then re 
orient towards the second trans 
mitting station.
Consistent high quality data is 
achieved in the OMNI PLUS due to 
the utilization of three ortho 
gonal sensor coils rather than 
two sensor coils used in 
conventional systems. The 
quality of data is not then 
dependent on the operators 
ability to correctly orient the 
sensor head for optimum 
coupling with the transmitting 
station.
The OMNI PLUS compensates 
automatically for the direction of 
travel along the grid lines as well 
as for the angle of the sensors 
from the vertical plane through 
the use of tiltmeters.

Three VLF Magnetic 
Parameters Recorded
The OMNI PLUS calculates and 
records in memory the:
- total dip
- total field strength
- vertical quadrature 
The operator has the option to 
substitute the horizontal 
amplitude for the vertical



quadrature. The OMNI PLUS 
calculates each of these 
parameters from the in-phase 
and quadrature measurements 
of all three components.

* Automatic Calculation of 
Fraser niter
The OMNI PLUS automatically 
calculates the Fraser Filter, from 
the dip angle data, regardless of 
the interval between the stations 
along the grid lines. The operator 
no longer has to manually per 
form this mathematical calcula 
tion thereby reducing the pos 
sibility of human error. The 
Fraser Filter algorithm follows es 
tablished conventions.
The operator can choose to out 
put either the total dip or the 

JEraser filtered data, or both.

* Calculation of Ellipticity
The OMNI PLUS calculates the true 
ellipticity of the VLF magnetic 
field from the measurement of 
the in-phase and quadrature of 
all three components. The 
ellipticity provides more 
interpretative information about 
the anomaly than the dip angle 
and is less influenced by over 
burden shielding.

* Automatic Correction of 
Primary Field Variations
The OMNI PLUS can be used as a 
base station to monitor primary 
field changes from up to three 
VLF transmitters as well as 
alternately measuring the 
variations in the magnitude of 
the earth's magnetic field. Only 
one OMNI PLUS is needed to 
perform both functions.
^ie OMNI PLUS base station can 

. ien automatically correct, by 
linear interpolation, the field 
units for these drift variations in 
the primary VLF and total 
magnetic fields.

* Measurement of VLF 
Electric Field
The OMNI PLUS calculates and 
records the apparent resistivity 
and phase angle from the 
measurement of the VLF electric 
field. This VLF electric field 
measurement can be accomplish 
ed by using capacitively or 
resistivery coupled electrodes at 
spacings of 5,10 or 20 meters.

Other Benefits
Automatic Tuning
The OMNI PLUS automatically 
tunes up to three VLF trans 
mitters within a frequency range 
of 15 to 30 kHz, once the 
operator has programmed in the 
specific frequencies.

Base Station 
Synchronization
The OMNI PLUS has a unique 
"count-down" feature which can 
be activated in the field unit 
upon synchronization with the 
base station. The field unit then 
displays and decrements the re 
maining time, in seconds, until 
the base station is scheduled to 
take a measurement. The 
operator can obtain a field 
reading at exactly the same time 
as the base station. The sim 
ultaneous field and base station 
measurements significantly im 
prove the automatic correction 
accuracy.

Automatic "Tie-Line" 
Correction
The OMNI PLUS can automatically 
correct by Itself the VLF field 
data for atmospheric variations 
and changes in the primary field 
originating from the VLF 
transmitter. By tieing-back into 
one or several tiepoints on the 
grid, the OMNI PLUS will

automatically calculate and apply 
the drift measured to the field 
data previously recorded in 
memory. More information on 
this unique "tie-line" method can 
be obtained from page 3 of the 
OMNI rv brochure.

Notation of Natural and 
Cultural Features
The OMNI PLUS can record natural 
and cultural features unique to 
each grid location. This capability 
eliminates the need for a field 
notebook and provides 
additional information that can 
assist in interpreting recorded 
data.

Analogue Output
Since VLF as well as magnetic data 
is often easier to interpret as a 
profile plot, data collected by the 
OMNI PLUS can be represented in 
analogue format at a vertical 
scale best suited for data 
presentation. The operator can 
selectively output in analogue 
and /or digital format up to 10 of 
the following parameters:
-total dip
- Fraser filtered data
- ellipticity
- VLF total field strength
- vertical quadrature
- horizontal amplitude
- apparent resistivity
- phase angle
- magnetic total field strength
- magnetic vertical gradient

Computer interface
The OMNI PLUS can transfer un- 
corrected, corrected or filtered 
data to most computers with a 
RS232C port in some cases, a 
OCA-100 Data Communications 
Adaptor may be required, 
computers with collection 
packages including either "X-ON, 
X-OFFor'ENQ/ACK" 
communications protocol 
formats are also compatible.



Specifications*
Frequency Tuning Range. .... 15 to 30 kHz, with bandwidth of 150 Hz, tuning 

range accommodates new Puerto Rico station 
at 28.5 kHz

Transmitting stations Measured.. up to 3 stations can be automatically measured
at any given grid location within frequency 
tuning range

Recorded VLF Magnetic 
Parameters ................. Total field strength, total dip, vertical

quadrature (or alternately, horizontal 
amplitude)

Standard Memory Capacity..... .800 combined VLF magnetic and VLF electric
measurements as well as gradiometer and 
magnetometer readings

Display ...................... .Custom designed, ruggedized liquid crystal
display with built-in heater and an operating 
temperature range from -400C to + 550C. The 
display contains six numeric digits, decimal 
point, battery status monitor, signal strength 
status monitor and function descriptors.

RS232C Serial I/O interface ...... 2400 baud rate, 8 data bits, 2 stop bits, no parity
Test Mode .................... A. Diagnostic Testing (data and programmable

memory) 
B. self Test (hardware)

Sensor Head .................. contains 3 orthogonally mounted coils with
automatic tilt compensation

operating Environmental 
Range ...................... -400cto *550C;

O -10096 relative humidity; 
weatherproof

Power Supply ................. Non-magnetic rechargeable sealed lead-acid 18V
DC battery cartridge or belt; 18V DC disposable 
battery belt; 12V DC external power source for 
base station operation only.

weights and Dimensions 
instrument console .......... 2.8 kg, 128 x 150 x 250 mm
Sensor Head................ .2.1 kg, 130dia. x 130mm
VLF Electronics Module........ 1.1 kg, 40 x 150 x 250 mm
Lead Acid Battery cartridge ... 1.8 kg, 235 x 105 x 90 mm - Lead Acid Battery Belt.. ......I.8kg,540xl00x40mm
Disposable Battery Belt ....... 1.2 kg, 540x 100x40 mm

 PreliminarY

BM instruments inc. 
4 Thomcfffe Par* Drive. 
Toronto. Ontario 
Canada M4H1H1 
TeteJC 06 23222 EDA TOR. 
cables: instruments Toronto 
 410425-7800

m USA.
BM instruments inc.
5151 ward Road.
wneat Ridge. Colorado
U.S.A. 80033
(303)422-9112

Printed in canada
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Ontario
. .. . .. ~ Geoscience Approvals Office

^ JJinisteredu 933 Ra^ey Lake Road 

Northern Development Developpement du Nord 6th pioor 

and Mines et des Mines sudbury, Ontario
P3E 6B5

Telephone: (705) 670-5853 

Fax: (705) 670-5863

Our File: 2.15860 
Transaction *W9460 . 00264 

February 15, 1995

Mining Recorder
Ministry of Northern Development
and Mines
60 Wilson Avenue
1st Floor
Timmins, Ontario
P4N 2S7

Dear Mr. White:

RE: APPROVAL OF ASSESSMENT WORK OH 
MIHIMG CLAIM 1189543 IB DBMTOH 

TOWNSHIP.

The assessment credits for Geopyhsics (MAG)
 , Section 14 of the Mining Act 

Regulations, as listed on the original Rep
ort of Work, have been approved 

as of February 14, 1995.

Please indicate this approval on the claim
 record sheets.

If you have any questions concerning this 
correspondence please contact 

Bruce Gates at (705) 670-5856.

ORIGINAL SIGNED BY:

Ron C. Gashinski
Senior Manager, Mining Lands Section 

Mining and Land Management Branch 

Mines and Minerals Division

BIG/jl 
Enclosures:

cc:i /Assessment Files Office 
Resident Geologist 

Sudbury, Ontario Timmins, Ontario
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AREAS W ITH DRAWN FROM DlSPOSmOP*

M R O - MINING RIGHTS ONLY 

*.H.O. - SURFACE RIGHTS ONLY 

M.4 S. - MINING AND SURFACE RIGHTS 

Dwcnpwn Ontor No Dm Owpowtion Fit* 

SEC. 43/70 FEB3/66 M.. S. 171506

DANA AND JOWSEY PARK RESERVE S R.O. 

SEC. 36/60 W.68/W NOV 18/83 M.R.O.

RESERVED FOR PUBLIC USE SKO

SURFACE RIGHTS ONLY WITHDRAWN FROM STAKING 
NO NRW 94/84 DATED 84-JULY-O4 (WASTE

DISPOSAL SITE)

MT.C. 

M.T.C.

M.T.C. 

M.T.C.

PIT 1417

PIT IE36

PIT 1470

PIT IS3I

FILt 126351 

FILE I263SI

APPLICATION PENDING UNDER THE PUBLIC LANDS ACT 
NOTICE RECEIVED 92-DEC-2I 
SNOWMOBILE TRAILS

THE INFORMATION THAT 
APPEARS ON THIS MAP 
HAS BEEN COMPILED 
FROM VARIOUS SOURCES 
AND ACCURACY IS NOT 
GUARANTEED THOSE 
WISHING TO STAKE MIN 
ING CLAIMS SHOULD CON 
SULT WITH THE MINING 
RECORDER, MINISTRY OF 
NORTHERN DEVELOP 
MENT AND MINES, FOR AD 
DITIONAL INFORMATION 
ON THE STATUS OF THE

cr 
LJ
li. 
LJ 
LJ

CARSCALLEN TWP.

Jowsey L

REYNOLDS TWP.

TYPE OF D

! 1189887

16 UNITS)

LAKES 

PROV. PARK

193219
j IttmfM UV-r-- ;
I.J?.UN1TS)','

HtMtT H*8*ai IIMOC9-

8 UNITS

IP 'f p
O ' l l
K l H27697 i 8^7696 827696

^IS&P
930969 ! 668396 l 866397 BSB396 l 866399

,' 146792 f 4 679, l 4'790
9309661 990967 B66403'866402

LEGEND

HIGHWAY AND ROUTE No 

*OTHf R ROADSl U. i ^fe.

r J 58 6 O
TOWNSHIPS BASE LINES ETC
LOTS MININGI^AJMS PARCELS ETC 

UNSURVEYED Llf*ESf
LOT LINE'
PARCEL BOUNDARY
MINING CLAIMS Epf B l 4 

RAILWAY AND 1IGHT OF WAY 

UTILITY LINES [MINING LAMnc Dr?flr - 
NON PERENNIAL STREAM^ —————" ' 

FLOODING OR FLOODING RIGHTS 

SUBDIVISION OR COMPOSITE PLAN 

RESERVATIONS 

ORIGINAL SHORELINE 

MARSH OR K USKfcC*.
V*
~lt5k 
t-f '

MINES 

TRAVERSE k O

DISPO IITIOM Of CSt)WN LANDS

(faasyRi^ MIN!NG DIVISION SYMBOL

PATENT. SURFACE A MINING RIGHTS —.~............. 0

. SURFACE RIGHTS ONLY_......._.....__. O

MINING RIGHTS ONLY ___-—.............. O

LEASE, SURFACE 81 MINING RIGHTS..   .. ........... B

" .SURFACE RIGHTS ONLY._.................._. B
" .MINING RIGHTS ONLY ........................... B

^LICENCE OF OCCUPATION ............................... T
PRDER IN COUNCIL ....—............................... oc
RESERVATION .......................................... ©

CANCELLED __..... ........... .................,... ®

SAND& GRAVEL ........ ..... .. ....... . (*)

i
MOT t MININI, RIGHTS IN PAHCtLS PATE N T E D PR IOR TO MAY 6 

1913. VISTCO IN ORIGINAL PATiNTEC BY THE PUBLIC 
IAWO* ACT USD 1970. C.MAP 390. 9EC W. BU99IC 1

SCALE 1 INCH = 40 CHAINS

(l 1OOO 6000 •OOO

2OOL 
(2 (( M i

TOWNSHIP

DENTON
M.N.R. ADMINISTRATIVE DISTRICT

TIMMINS
MINING DIVISION

PORCUPINE
LAND TITLES/ REGISTRY DIVISION

COCHRANE

MiniStryof Land

Neural Management

Resources Branch
Ontario

Dili MARCH, l

ACnVATED AUGU .T l'. 1992 
BY D.-",.

CHECKED BY b.t)

NlMktr

G-3224

42A05SE0003 2 15860 DENTON
200
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LEGEND

INSTRUMENT EDA OMNI PROTON PRECESSION MAGNETOMETER

PARAMETERS MEASURED: EARTH'S TOTAL MAGNETIC FIELD (NANO-TESLAS:

READING INTERVAL. 12.5 M

CONTOUR INTERVAL: 20 NANO TESLAS

DIURNAL CORRECTION METHOD: RECORDING OMNI BASE STATION

DATUM SUBTRACTED FROM ALL PLOTTED READINGS: 580000 nT

CI lent: CORPORATION

Property: WAKEMAC PROJECT
Titl. 2. 15gD|iEDXCONTOUR

MAGNETOMETER DATA

l RECEIVED

FEB141995

MINING LAND .(...','CH

Processed:
RJM

Dote:
DEC 1994

Provl nee:
ONT.

Sea le:
l:5.000

Chacked:
RJM

Tawnshl p:
DENTON

N.T S. :
42A/SW

DrowIng:
MAGDAT

NSX

RAYAM
EXPLORATION LTD.
CONTRACT/CONSULT!*) OEOPHYSCS 

TIMMINS. ONTARIO 

(7051-268-4866


