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THE DIAMOND LAKE QRIDS 1(2 
LARDER LAKE, KB ONTARIO

On Mialf of

SUDDUBY CQNW MINES LTD.

l, INTRODUCTION

From March 12th to April 10th, 1992, VLF-BM, Magnetic and Gravity surveys 
were carried out by JVX Limited on behalf of Sudbury Contact Mines Ltd. 
(2302, 401 Bay Street, P.O. Box 102, Toronto, Ontario, M5H 2Y4) care of 
W.A. Hubacheck Consultants Ltd. (141 Adelaide St. West, Suite 603, 
Toronto, Ontario, M5H 3L5) on the Diamond Lake grids l fc 2; Larder Lake 
arae, NE Ontario,

JVX provided a geophysical technician, geophysical instrumentation, 
computer hardware and software, and all necessary accessories required to 
carry out the survey in a professional manner. Approximately 24.6 
li-ne-kilometres of VLF-EM and total field magnetometer coverage and 3.0 
Itne-kilometres of gravity coverage was achieved with readings taken at 
25-metre interval.

Contour and profile idealized grid maps of the edited data were produced 
by JVX. Fraser filtering was applied to the VLF data and plotted as 
contour maps. A 2nd derivative contour map was generated for the Diamond 
lake grid l to enhance weak anomalies with relatively shallow sources.

8. SURVEY LOCATION

The grids are located near Larder Lake, Ontario just off Hwy #66. Figure 
l shows the location of the survey areas with respect to nearby population 
centres at a scale of 1:500,000. The areas may be found on topographic 
map NTS 32 D/4.

3, SURVEY GRIDS AND COVERAGE

A total of approximately 24.6 line-kilometres of Magnetic/VLF-EM coverage 
was completed over two separate grids - Diamond Lake grids l and 2. 
Magnetics and VLF-BM coverage are detailed in Table 1. A list of claims 
covered is given in Table 2 and shown in Figure 3.
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TABLE l 
MAG/VLF-EM PRODUCTION SIMURY

Diamond Lake, Grid l
25-metre stations 

VLF transmitter - Annapolis 21.4 kHz

Line From To Length

600S 
BOOS 
4008 
300S 
2008 
100S 

O
100N
200N
SOON
350N
400N
GOON
600N
TOON
BOON
900N
1000N
1050N
1100N
1150N
1200N
1250N
1300N
1350N
1400N

BL

BL 
BL 
BL 
BL 
BL 
BL 
775W 
800W 
800W 
825W 
850W 
850W 
850W 
925W 
875W 
900W 
875W 
900W 
300W 
925W 
300W 
925W 
300W 

1025W 
450W 
450W

675S

100E
535B
500E
475E
475E
450E
525K
500E
450B
410K
300E
325E
BL
BL
BL
BL
BL
BL
BL
BL
BL
BL
BL
BL
BL
BL

1450N

100 m
535 m
500 m
475 m
475 m
450 m
1300 m
1300 m
1250 m
1235 m
700 m

1175 m
850 m
925 m
875 m
900 m
875 m
900 m
300 m
925 m
300 m
925 m
300 m

1025 m
450 m
450 m

2125 m

SUBTOTAL ...... 21620 m



- 3 -

VX

Table l continued...

Diamond Lake, Grid 2
25-metre stations 

VLP transmitter - Annapolis 21.4 kHz

From To Length

1700N 25W
L800N SOW
1900N 75W
2000N (No VLF) 75W

BL (TL1025W) 1300N

500E 
550E 
500E 
475B

2000N

525 m 
600 m 
575 m 
550 m

700 m

SUBTOTAL ....... 2950 m

TOTAL SURVEY COVERAGE 24570 metres

TABLE 2 
GRAVITY PRODUCTION SUMMARY

Line

300N
350N
400N
BOON
SOON

1000N
1100N
1200N
1300N
1350N

Diamond Lake Grid l Extension
25-motre stations 

(Sodin gravimeter, C3E level)

From

50E 
400W 
400W

75W 
J60W
asw

500W
25W 

O 
450W

To

225E 
300B

25E
25E

25E
25E

Length

175 m 
700 D) 
72S it}

p,
60 m

525 m 
50 m 

25 m
475 m

TOTAL .......... 3000 m
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TABLE 3 
List of Claims

Grid

Diamond 
Diamond 
Diamond 
Diamond 
Diamond 
Diamond 
Diamond 
Diamond 
Diamond 
Diamond

Lake 
Lake 
Lake 
Lake 
Lake 
Lake 
Lake 
Lake 
Lake 
Lake

Grid 
Grid 
Grid 
Grid
Grid l
Grid 
Grid 
Grid 
Grid l 
Grid 2

l 
l 
l

Claim t

1736732
L736731
L736730
L736729
L821928
L821910
L760496
LU9280
L1045614
L11J1211

4. PERSONNEL

Mr. Steve Bortnick - Geophysical Technician. Mr. Bortnick operated the 
Scintrex IGS-2/MP-4 magnetometer and VLP-EM systems. He also operated the 
Sodin gravimeter and Sokkisha C3E automatic level. He was responsible for 
data quality and the day to day operation and direction of the surveys.

Two Geophysical Technicians acted as rod-men, assisted with the gravimeter 
and operated the Scintrex IGS-2/MP-4 magnetometer and VLP-EM systems.

Mr. Slaine Webster - Geophysicist. Mr. Webster provided overall 
supervision of the survey, made the structural models and co-authored the 
report.

M|". Albert Vickers - Geophysicist. Mr. Vickers compiled the data, plotted 
maps, made magnetic and gravity models and co-authored the report.
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5. SURVEY METHODS AND FIELD PROCEDURES

5.1 Magnetic

The magnetic method consists of measuring the magnetic field, qf the earth 
as influenced by rock formations having different magnetic properties and 
configurations. The measured field is the vector sum of primary, induced 
and remnant magnetic effects. ThutBi there are three factors, excluding 
geometric factors which determine lha magnetic field. These are the 
strength of the earth's magnetic field, the magnetic susceptibilities of 
the rocks present and their remnant magnetism.

The earth's magnetic field is similar in form to that of a bar magnet. 
The flux lines of the geomagnetic field are vertical at the north and 
south magnetic poles where the strength is approximately 60,000 nT (or 
gammas).
In the equatorial region, the field is horizontal and its strength is 
approximately 30,000 nT. The primary geomagnetic field is, for the 
purposes of normal mineral exploration surveys, constant in space and 
time. Magnetic field measurements may, however, vary considerably due to 
short term external magnetic influences. The magnitude of these 
variations is unpredictable. In the case of sudden magnetic storms, it 
may reach
several hundred nT over a few minutes. It may be necessary therefore, to 
take continuous readings of the geomagnetic field with a base station 

while the magnetic survey is done.

The intensity of magnetization induced in rocks by the geomagnetic field P 

is given by:

I = kH 

where:

I is the intensity of magnetisation
k is the volume magnetic susceptibility
H is the magnetic field field intensity

The susceptibilities of rocks are determined primarily by their magnetite 
pontent since it is strongly magnetic and widely distributed. The remnant 
W&lfnottisatian of rooka depends both on their composition and their 
prevjou* history. Whereas the induced magnetization is nearly always 
parallel to the direction of the geomagnetic field, the natural remnant 
magnetization may bear no relation to the present direction and intensity 
of the earth's field. The remnant magnetization is related to the 
direction of the earth's field at the time the rocks were last magnetized. 
Interpretation of moat magnetometer surveys is normally done by assuming 
no remnant magnetic component.
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SJnce the distribution of magnetic minerals (magnetite, pyrrhotite) will 
W general, vary with different rock types, the magnetic method is often 
used to aid in geologic mapping. In gold exploration, the magnetic aurvey
18 of particular importance because it may map areas of structural
complexity, carbonatization, and silicification.

6.2 VLP-EM

The Very Low Frequency (VLP) Electromagnetic (EM) Method measures 
variations in the components of the electromagnetic fields set up by 
communication stations operating in the 15 kHz to 30 kHz frequency range.

These stations, located around the world, generate signals for the 
purposes of navigation and communication with submarines.

In far field, above uniform earth, the groundwave of the vertically 
polarized VLP radiowave has three field components:

1) a radial, horizontal electrical field,
2) a vertical electrical field, and
3) a tangential, horizontal magnetic field.

When these three fields meet conductive bodies in the ground, eddy 
currents are induced causing secondary fields to radiate outwards from 
these conductors. Measuring these secondary fields on the surface gives 
some idea of the geological make-up of the target body.

5.3 Quantities Measured and Corrections (Gravity)

The acceleration due to gravity is a measure of the force exerted between 
the Earth and a mass on the Earth. The unit of acceleration (cm/sec ) is 
also called the gal. Variations in the gravitational field of the Garth 
are due to several factors. The factor which are of interest to mineral 
exploration are variations in the rock densities, shapes, and sizes. 
Gravity responses due to instrument (drift, temperature etc.), 
Earth-tides, latitude, free-air, and masa. (Bouguer correction) must be 
removed from the measured response*) in order to determine jjj 
parameters of an apon of different density (mineralized cone) t

Temperature, and jSnrth-Ude ePiTeoMwmi ftro computed by
the raw gravitational measurement ftt the end of the survey,
gravimeter laboratory testa determine initial constants used to compensate
for minor deviations in temperature, drift, and tilts, Earth-tide
responses due to the sun and moon depend on latitude, longitude, and time
- which are computed by JVX programs.

Instrument height (see Figure 4) must also be measured by the operator at 
each station recorded. The station elevation is measured separately using 
the automatic level. Using in-house JVX software these two values are 
added together and used to calculate the gravity due to distance from the 
datum plane (free-air correction).



El
ev

at
io

n 
of

 
In

st
ru

m
en

t

l,

'•F
irn

! 
gr

av
ity

 p
oi

nt
 o

f 
m

ea
su

re
m

en
t

El
ev

at
io

n 
of

 
Da

tu
m

 P
la

n*

Da
tu

m
 P

la
n*

Se
a 

le
ve

l

F
ig

u
re

 
4 

i 
G

R
A

V
IT

Y
 

M
E

A
S

U
R

E
M

E
N

T
 

P
O

IN
T



vx     .-  ..-- w J ^

The Bouguer correction accounts for the attraction of material between the 
station and the datum plane. When unknown* an average density of 2.67 
g/cc is assumed for these calculations. In most cases terrain and 
isostatic corrections are not necessary for such a small scale gravity 
survey over relatively flat terrain. With the Diamond Lake Grid some of 
the short survey lines over the steep topography do not give a background 
level to calculate accurate terrain corrections.

Latitude corrections take into account different gravitational values due 
to latitude. When approaching a pole, this correction must be subtracted 
from the observed gravity. Conversely, when approaching the equator, it 
must be added.

5.4 Field Procedures (Gravity/Levelling)

Survey lines with station pickets at 25 m intervals were surveyed twice; 
once with the Sodin gravimeter and once with the C3E level. While one 
person took gravity measurements, the other operated the Scintrex Mag/VLF 
system.

Two persons were required to level the lines - one rod-man and one 
leveller* A temporary bench mark for each grid was established in order 
tq close level run loops. All level loops closed to within 2 cm.

P* 0BOPflY8IOAfc INSTRUMENTATION

JVX supplied the following geophysical instruments and accessories. 

6.1 Magnetometer/VLF-EM System

One Scintrex IGS-2 system which included a Proton Precession 
Magnetometer and VLP receiver, plus an MP-4 base station for 
automatic diurnal corrections.

The Scintrex IGS-2/MP-4/VLP-4 proton precession magnelometer/VLF system 
was used to take readings of the total magnetic field and VLP field 
components (vertical in-phase, vertical quadrature and horizontal field) 
over the grid, An additional Scintrex IGS-2/MP-3 magnetometer is used as 
a base station, magnetometer. Both units are microprocessor controlled and 
recorded readings with clock time on internal memory. The survey data 
from the field unit is corrected for ambient field changes at the end of 
every survey day by connecting field and base station magnetometers.
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6.2 Gravity Meter

One Sodin Gravimeter and JVX gravity software.

The Sodin gravimeter responds to a change in gravity that alters the 
position of a proof mass balanced by a spring and a relatively small 
adjusting restoring force. The displacement is measured and recorded.

Gravity readings are looped back to a base station within two hours. This 
information is used for instrument drift corrections.

The readings taken by the Sodin meter and its instrument bight are entered 
into JVX software, processed and corrected for instrument drift, and earth 
tides.

6.3 Automatic Level

One Sokkisha C3B automatic lovel and rod.

The Sokkisha C3E Automatic Level was used to determine precise elevations 
of the surveyed stations. The instrument is levelled by adjusting the 
tripod screws until the level bubble is within a limiting circle. 
Automatic compensators are magnetically damped to reduced vibration and 
increase accuracy. The integrity of the measurements must be verified by 
closing survey lines to a starting bench mark.

Specification sheets for the all Scintrex geophysical instrumentation, the 
Sodin gravimeter and the Sokkisha C3E automatic level and rod are appended 
to this report (Appendix A).

6.4 Data Processing System

a) An IBM-compatible portable microcomputer.
b) Processing software including communications and plotting programs.
c) An Epson dot matrix printer and tractor feed paper.
d) Consumable items such as gridded paper, pens and floppy disks.

7. DATA PROCESSING AND PRESENTATION 

7.1 Magnetic/VLP-EM

To allow for the computer processing of the data, the raw data stored 
internally in the IGS-2/MP-4 units were transferred at the end of each 
survey day to floppy diskette by the in-field microcomputer and appropriate 
communications software.

An archive edited data file was created in the field from the raw data file 
by the operator removing repeat or unacceptable readings and perfecting any 
errors such as station or line number p. The concisely labeled and 
data were then output to a printer tw Una profiles.
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The Mag/VLF-EM data of the Diamond Lake Grid l was merged with 
the data from the Diamond Lake Grid survey of February and November 1991. 
With the magnetic data, Diamond Lake Grid 2 from the February 1991 survey 
was also merged and plotted. The merged data set gives a total Diamond 
Lake Grid l coverage of 24.6 line-kilometres.

At the completion of the survey JVX generated contoured plan maps and 
profiles with posted values of the merged total field magnetic data and 
profile plots of the VLF-EM data from the two VLF stations (NAA tt NSS). 
VLF-EM Fraser Filter maps were also plotted for the Diamond Lake grid 1.

7'2 Gravity/Levelling

At the conclusion of each survey day the collected data were dumped to an 
IBM compatible microcomputer. Base station gravity readings were taken 
within two hours and at the start and end of each survey day. This was 
used to correct instrument drift and temperature variations.

Once edited, the gravity data were reduced to a datum plane, This is done 
by applying latitude corrections, and Bouguer corrections to the gravity 
data. The equations for these corrections may be found in Appendix B.

Latitudes and longitudes were obtained from a 1:50,000 topographic map. 
These data were entered into the computer and corrections were made using 
JVX software. The final gravity values were thus reduced to a datum plane 
with excess mast? removed, and, where earth-tides and latitude corrections 
have been done. TMae d,atn are tN Boutfwer Gravity. Figur* 6 
an example of the importance of J-he gravjly reduction equations (0eg 
Appendix B) and the naod, for anp'ura.te ejavationai and. aurvsy pr#0edur00.

Steep topography required a further set of corrections called terrain 
corrections. This was necessary to compensate for the large amount of 
material missing in this area. The procedure consists of digitized 
topography from a 1:500 map with 0.5-metre contours using a 5x5-meter grid 
extending to a radius of about 100 metres.

Outside this area a 50x50-metre grid extending to a radius of about 
500-metres digitized from a 1:1000 map. The GSC computer program TRITER 
determine correction values to add to the Bouguer data.

7.3 Residual Boutfuer Gravity

The residual Bouguer gravity was calculated by graphical methods. The 
graphical method is done by manually drawing the regional gravity component 
profile of the ^ouguer data. For this particular data set, the residual 
gravity was determined with calculations from the terrain corrections. 
This waa done with a graphical best-fit method whereby a curve is drawn 
through the terrain affected gravity.

The Gravity data of the Diamond Lake Grid l was merged with the
data from the Diamond Lake Grid November 1991 survey. The merged data set
gives a total Diamond Lake Grid l gravity coverage of 3.0 line-kilometres.
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At the completion of the survey JVX generated profiles with posted values 
of the merged Bouguer Gravity data and elevations. Selected gravity data 
lg also presented as observed and modelled fitted gravity on plate 6.

report quality profiles of the data at scale 1:5000 drafted on mylar 
employing Qeopak software and Nicolet Zeta 800 series digital drum plotter 
are supplied.

The Diamond Lake Grids 1 4.2 are presented in Appendix D as the following 
Plates:

Plate la: Contour Total Field Magnetic
Survey, Diamond Lake Grid 14.2 
Scale 1:5000.

Plate lb: Profiles/Posted Values Total 
Field Magnetic Survey, 
Diamond Lake Grid 14.2 
Scale 1:5000,

Plate le:

Plate 2a:

Plate 2b:

Plate 3a:

Plate 3b:

Plate 4:

2nd Vertical Derivative 
Total Field Magnetics, 
Diamond Lake Grid U2, Scale 1:5000

Profile/Posted Values VLP 
24,0 kHz, piaraoi^ Lake* arid l Scale 1;50QQ

Contour VI,? Fraear 
24.0 KHz, Plamond Lake Qrid l, Scale 1:5000

Profile/Posted Values VLF 
21.4 kHz, Diamond Lake Grid l, Scale 1:5000.

Contour VLF Fraser Filter 
21.4 kHz, Diamond Lake Grid l, Scale 1:5000

Profile/Posted Values Gravity 
and Elevation, Diamond Lake Grid l Scale 1:5000.

Diamond Lake Grid l, Gravity 4 Magnetic Models 

Plate 6: Gravity Model of Anomaly G2, L1100N 

Plate 7: Magnetic Model of Anomaly Ml, L350N 

Plate 8: Magnetic Model of Anomaly M2, L1100N
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8. DISCUSSION OF RESULTS AND RECOMMENDATIONS

8.1 Introduction

The Diamond Lake grids are located in the Kirkland Lake area and are part 
of the Titniskaraing Group which consists of mafic to felsic trachyte flows, 
flow breccias and tuff ranging from saturated to unsaturated in quartz* 
Materials derived locally and from the Larder Lake Group are located to the 
south of the survey areas and are plainly ultramafic and basa)tfc KomatJJte. 
and magnesium rich tholeiitic basalt. Typically, dark, more basjc igneous 
rocks have a higher magnetic susceptibility and specific gravity than the 
acid igneous rocks; the latter, in turn, have a higher susceptibility an^ 
specific gravity than sedimentary rocks. In the absence of extensive 
mineralization, highly fractured igneous rock generally has lower density 
and magnetic susceptibility* It ehoujd be noted that the variations in 
specific gravities for particular roc K types cannot be defined aa clearly 
as magnetic susceptibility'

The Diamond Lake grids were surveyed to delineate ground magnetic features 
observed from an airborne survey. The detail work completed in 1992 was to 
further define magnetic and gravity features surveyed previously. The 
ground survey compilation maps define large magnetic features intersected 
by structural trends labeled PI to FS. These trends are indicated as 
magnetic lows, striking NE or NW, and are further defined by the 2VD 
(second vertical derivative), VLF-EM conductors and gravity. Linear 
magnetic high features, interpreted as dykes are also evident. The 
geophysical results from the Diamond Lake grids are discussed individually.

8.2 Magnetic/VLF-EM Interpretation

The Diamond Lake Grid l survey was merged with February 1991 survey data. 
Jn turn, the most recent, third generation of the data was merged with the 
original two data sets to establish an overall view of the dominant geophysical 
anomalies. In view of the previous interpretation of the limited Mag/VLF 
coverage, NE trends were interpreted with the aid of the 2VG (second 
vertical derivative) Plate: le (Scale 1:5000).

The 2V(3 was needed to interpret the magnetic data in the presence
of the local magnetic gradient due to the adjacent magnetic high zone. The
second generation of maps continued with the interpretation of these
magnetic trends within the main magnetic high.
As mentioned above the 2VG contour map was needed to interpret the magnetic
data in the presence of high magnetic gradients. The interpretation of the
2VD data has resulted with the further definition of three types of
anomalous signatures:

1.) The strong magnetic response of the main north - south dyke 
in area of low magnetic background (Ml), and the strong 
magnetic response in an area of high magnetic background in the 
northwestern part of the grid ( M3 ).

3.) The magnetic anomalies are adjacent to the dyke.

3.) The 2VG contours are broken by the NW and NE trends which are
interpreted as faults FI to F5. The 2VG data therefore has helped in 
the understanding the structure on the property. __ ________
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The follow-up ground surveys identified several magnetic features of 
interest.

Magnetic Anomaly Ml ( 500S-200E / 350N-150E )

Magnetic anomaly Ml la a strong linear feature truncated on the north with 
trend NE-3 and to the south by trend NE-4. Magnetic anomaly Ml is 
associated with weak VLP conductors VLF-3 and 4. The anomaly thickens on 
its north end (T-l) where kimberlit.es have been intersected by drilling. 
The gravity profiles does not show a weak response to the pipe. The rough 
topogography in the area limits the accuracy of the gravity data for small 
density contrasts.

Recommendations:
Anomaly Ml has been selected by Sudbury Contact as a 
drill target and this proved to be a kimberlite. Anomaly 
Ml has been designated as target #1 ( T-l ).

Magnetic Anomaly M2 { 1100N - 340W )high

Magnetic anomaly M2 is a strong (900 nT) with an associated gravity low 
(02) (see model for detailed description). M2 is near the intersection of 
faults F4 and F2.

Recommendation:
The anomaly should be evaluated because it is near the 
intersection of faults F4 and P2 and it is strong. However 
it does not have an associated VLF response.
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Magnetic Anomaly M3 ( BOON - 00 l 1400N - 00 )

M3 ie a strong magnetic response located north of the kimberlite anomaly Ml. 
The anomaly is in a region of high magnetic background which obscures tt 
however the second derivative data brings out the dike. The anomaly is 
located near the intersection of trend NW-3 and NE-2. The southern end of M3 
appears to be cut by a geologic f magnetic contact; this is apparent in the 
second vertical derivative magnetic data.
The eastern part of the anomaly correlates with a weak gravity low which 
indicates low density in the basement or overburden. The anomaly is not 
reliable because it is weak.

Recommendation:
Anomaly M3 appears to be the extention of kimberlite 
anomaly Ml. Target T-2 has been identified as an area 
for follow-up. The second derivative magnetic data 
indicates a second target may exist near 900N l 00 where 
two 2nd derivative trends join. The magnetic anomaly to 
the southwest has been drilled by hole 90-6.

Magnetics - Grid 2

The grid 2 magnetic data exhibit a high magnetic relief. Two 
magnetic lows were identified on the compilation map which 
are on strike with trend NW-3 or fault P-2.

8.3 Intrepreted Magnetic Tarjfettj; ̂

Figure 7 is a moiW of the djfiU'jhUftan Ww|**rl*tn dike* Rf*4 PJPUP 0^ IN 
property. The kimberlite ejike* war* fH'(JHw)l)' ' WritcM ejHtyff fort lnt 
region (Figure 7a), ThrougJ* erosion anq structural movement spine of 
higher level kimberlite dlkeq may Have been erroded.( Figure 7b).

The magnetic map suggests the magnetic unit hosting TJ, may plunge to 
the south therefore T2 and T3 could be presently at a lower stratigraphic 
level than Tl. Other structural models could be developed with 
the various targets being preserved at different stratigraphic levels.



b ) Distribution offer faulting and erosion

c ) Area 2 surface magnetics indicate it may plunge to south.

Figure 7

DIAMOND LAKE TARGETS 

(Possible Kimberlites)
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8.4 Second Drvaya

The second derivative map has provided an improved understanding of the 
structural and stratigraphic make up of the property.

Second derivative area l (Al) OOBL-00-800W / 700N BL - TOON 700W

Area l is a region of lower magnetic intensity which appears to be bound on 
the north by an east-west geologic contact. The lower magnetic intensity may 
reflect lithologies from area 2 dipping under area l or area 2 lithologies 
being highly altered in area 1.

Second derivative area 2 (A2) 700NBL - TOON 800W / 2000N BL - 2000N 600W

Area 2 is a region of higher amplitude magnetics. The high amplitude makes it 
difficult to see detail within the anomalies. However, the second derivative 
data allowq correlation of target units designated T-2 which may 
b,0 P^rt pf the Kimberlite dike system discovered in T-l.

The high amplitude of the magnetic background in this area may mean that 
kimberlites with the magnetic intensity of Ml may show up as weak magnetic 
lows.

Second derivative area 3 (A3) 500S BLOO - 500S 500E /
1400N BLOO - 1400N 500S

Area 3 is a zone of moderate to strong magnetic intensity on the 2VD map.

8.5 Magnetic Modelling Plates 7 A 8

The. quantitative interpretation involved magnetic modelling utilizing JVX and 
OSO modelling software. The modelling was completed on the anomalies 
(141 4 M2). Assuming no remnant magnetization, a tabular model of infinite 
verMcal thickness gives the best response to kimberlites. The magnetic 
models show a much smaller width than the gravity models. This is most 
likely due to a high magnetic response of the centre of the kimberlite in 
contrast to possible low density/susceptibility breccias associated with 
host-rook - kimberlite contact. A magnetic susceptibility log of the hole in 
the kimberlite body would help to further improve the inter per tation.

Figure 6 defines strike, thickness, depth to top of body and length.

The magnetic anomalies are presented on the compilation map and defined on 
Plates 7 and 8. A brief discussion of each anomaly and a summary of the 
modelled parameters follows:
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vx ...,........^^ _________
Magnetic Models 

Plate 7

Ml is a strong 350 nT magnetic high that continues along a NS strike that is 
perpendicular to the line. The best model that fits this magnetic feature is 
a tabular model, of infinite thickness, which translates to a narrow dykes 
with vertical dips.

Line L350N was modelled over anomaly Ml. L350N reveals a 
magnetic susceptibility of 3.70 x 10* (-3) emu, at a depth of 57 m, extending 
ft width of 93 m centred at sta. 55E. L400N reveals a magnetic susceptibility 
of 3.76 x !0*(-3) emu, at a depth of 64 m, extending a width of 78 m centred 
At sta. 67E. The 7 m descrepency between the depth appears to be the result 
of a magnetic response from more than one anomaly. The survey lines fall 
short of the east expression of the anomaly Ml, decreasing the accuracy of 
the model. The accuracy of the corresponding gravity data is distorted due 
to steep topography. Information from the extensive drilling would improve 
the magnetic model and further define the body.

Plate 8

M2 is a strong 900 nT magnetic high with an interpreted NW strike. The
tabular model, of infinite thickness, is modelled on L1100N indicating narrow
dykes with 110 deg. dip. M2 reveals a magnetic susceptibility of 1.15 x
10* (-3) emu, at a depth of 15m, extending a width of 10 m centred at station
325W.
The strike of this anomaly ia interpreted NW, but it may also be the
combined result of an intersecting NS magnetic trend and the magnetic lows
trending NE-2 and NW-3. Due to the complexity of the magnetic responses
further gravity follow-up on adjacent lines, and/or an IP/Resistivity survey
measuring the resistivity contrast of possible kimberlites to the host rocks,
may further define the anomaly.

8.6 Gravity Interpretation

The gravity data was interpreted with the help of JVX and GSC gravity 
modelling software. The modelling program defaults to a density contrast 
ranging between 0.2 and 0.35 g/cc, when modelling a tabular~2p feature. 
corresponds to the density measurement pf the drillcora, Wlfch W 4)PPf 
host-rock density of 2,5 tf/cso ijnd, an afmriR*|mj|t*j density gf |,g g/fjfi fer 
kimberlites, The Phaiop of * rftJAtMv tKln"t*|aul*r-IP M*} l* W \Q ttyj 
small density oopirMJ. wh.ere the ppd) dtffarpncefi between \fa d&nn^B 
cannot be distinguished at depth. Tjui y*lwJar-2D raod^l reapondf to residual 
Bouguer gravity that falls below the base level (Bouguer gravity) where the 
gravity lows reveal the low density contrast with the surrounding host-rock, 
It should be noted that two dimensional (2D) modelling is optimal with a 
strike length of the anomaly greater than the width of the anomaly.



gravity anomalies have been discussed with the magnetic targets.

The gravity anomalies of interest correlate with magnetic highs. These weak 
gravity responses cannot be interpreted accurately in steep topography or 
over water when applying large terrain and water depth corrections. As a 
result of this, many strong magnetic responses cannot be verified as 
kimberlites from the gravity data.

Gravity Models

One residual gravity low, unaltered by terrain corrections, correspond to
magnetic high. The gravity model shows a greater width than
the magnetic model. This wide low density model may be in response to
possible low density breccias associated with host-rock - kimberlite
contact. The gravity anomalies are presented on the compilation map and
defined on Plate 6. A brief discussion of anomaly and a summary
of the modelled parameters follows!

Plate 6

G2 is a weak Q.15 mgal re0idual gravity Jaw on line U100N, Th* 
corresponding magnetic high displays a NW trend of substantial length* 
insuring accurate interpretive dimensions from the 2D mode). The tabular-jJD 
model reveals a density contrast of 0.3 g/cc less than the host rock, 
extending over a width of 43 m from sta. 343W to 386W.

As mentioned previously, gravity anomaly G2 may follow the previously 
interpreted strike of the NW magnetic anomaly, but it may also be the 
combined result of an intersecting NS magnetic trend and the magnetic lows 
trending NE-2 and NW-3. Due to the complexity of the magnetic responses in 
this area, the one line gravity follow-up does not provide sufficient 
coverage. Further gravity follow-up on adjacent lines, and/or an 
IP/Resistivity survey measuring the contrasting resistivity of possible 
kimberlites, may validate the anomaly.

9. SUMMARY AND CONCLUSIONS

During March/April 1992 VLP-EM, Magnetic and Gravity surveys were carried out 
by JVX Limited on behalf of Sudbury Contact Mines Ltd. c/o W.A. Hubacheck 
Consultants Ltd. on the Diamond Lake Properties; Larder Lake area, NE Ontario.

The third generation of magnetic/VLP and gravity surveys identified several 
new magnetic, VLP electromagnetic and gravity anomalies. The northwest 
trending magnetic anomalies, with associated VLP-EM response, are interpreted 
as magnetic dykes labelled as M3 and M4. The strike of these magnetic trends 
do not conform to the known geology suggesting further examination as 
possible kimberlites. The larger amorphous magnetic high M3 is interpreted 
as either a larger dyke or a high susceptibility volcanic unit with a 
relative lower density. Gravity follow-up of magnetic highs associated with 
residual gravity lows, where the low gravity/density contrast with the 
host-rock may be caused by the lower density kimberlites.
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Gravity follqw-up of several of th* KrpSp0oMve magnetic anomalM flCQW* Jn 
an area of rapid topographic olmiigs, UnfqrturwMyi ih* integrity of smalj 
gravity anomalies ( < 0.2 rogala) over steep topography regain questionable 
with the large terrain corrections. JP/resistivity surveys may verify 
and delineate significant magnetic anomalies over steep topography! by 
utilizing the resistivity contrasts associated with kimberlites. The new 
anomalies are identified on the compilation map. Positive identification of 
these features as kimberlites should be attempted, if possible, before 
drilling.

Two target areas Tl (known kimberlite) and T2 have been identified for
further follow up. A structural interpretation has been made
from the magnetics which suggests the targets could be from different
stratigraphic levels.
Other magnetic highs or lows ( depending on the magnetic contrast between the
kimberlite and surrounding rock units ) should be evaluated.

The geohysical data presented should be used in conjunction with available 
geological/geochemical data and other geophysical data, to priorize the 
exploration targets.

The digital data from these surveys has been archived by JVX. A copy of all 
the data will be held by JVX on behalf of Sudbury Contact Mines Ltd. Sudbury 
Contact Mines Ltd. may at any time within this period request copies of the 
data on a time and materials basis.

(f there are any questions with regard to the survey please do not hesitate 
to call the undersigned at JVX Limited.

Respectfully submitted,

Webster, B.Sc. 
President

Albert Vickers, B.Sc. 
Geophysicist
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SCIIMTREX Integrated Portable 
Geophysical System

Scintrex has used low power con 
sumption microprocessors and high 
density memory chips to create the 
IGS Integrated Portable Geophysical 
System; instrumentation which will 
change the way you do ground 
geophysics.

Here are the main benefits which you 
will derive from the IGS family of in 
strumentation:

1. Depending on your choice of 
optional sensors you can make one, 
two or all of: magnetic, VLF and 
electromagnetic measurements. 
Thus, you may optimize the IGS 
system tor different geophysical 
conditions and production 
requirements.

2. You will save time and money in the 
acquisition, processing and presen 
tation of ground geophysical survey 
data.

3. You will achieve an improvement in 
the quality of data through enhanced 
reading resolution, an increase in 
the number of different parameters 
measured and/or a higher density of 
observations. Further, errors which 
occur in manual transcription and 
calculation will be eliminated.

4. Your operator will appreciate the 
simplicity of operation achieved 
through automation.

5. Since add-on sensors are relatively 
less expensive, your investment in a 
range of IGS instrumentation may be 
much less than it would be with a 
number of different instruments, 
each dedicated to a different 
measurement.

The Scintn'x IGS ?.'Mi -1/VLF-4/EM-4 permits one operator tp eflicient/y measure magnetic, 
nml I: M lificls .md tit uncord ci.ita m computer compatible solid-state memory.

VLF



System Options 
and Accessories

222 Snidercroft Road 
Concord Ontario Canada 
L4K1B5

Telephone: (416) 669-2280 
Cable: Geoscint Toronto 
Telex: 06-964570

A. Console and Power Supply

A-1 IGS-2 System Control Console with 
_ 16K RAM memory and manual. Note 

that no battery pack Is included so 
that one of Kerns A-2, A-3 or A-4 
should be selected unless the IGS is 
to be run from an external 12 V DC

  power source. The battery packs are 
interchangeable by the user.

A-2 Non-rechargeable Battery Pack In- 
_ eludes battery holder and 10

disposable 'C' cell batteries. Used in 
normal portable operation unless 
temperatures are below -20"C in 
which case the Rechargeable Battery 

1  Pack and Charger should be chosen.

A-3 Rechargeable Battery Pack and 
Charger includes battery holder, 6

  rechargeable non-magnetic batteries, 
charger and one spare cap lor the bat 
tery charging plug. This is the best 
battery pack for portable total field 
and gradiometer magnetics since the

 '  non-magnetic property of these bat 
teries ensures a minimum of noise. 
Also used for light duty (slow cycling) 
magnetic base station applications 

.  and In cold weather where disposable 
batteries lose power.

A-4 Heavy Duty Rechargeable Battery 
_ Pack Includes heavy duty recharge 

able batteries installed in a console 
with a built-in charger. Useful for 
rapid cycling base station or mobile 
applications.

A-5 Low Temperature Battery Extender 
Kit designed so that battery [Kick can 
be worn inside coat In cold weather 

_ conditions. Kit includes bottom cover 
for console, console to battery pack 
Interconnecting cable, cover for bat 
tery pack and waist belt.

1  B. Memory Expansion Options

B-1 IGS Memory Expansion l. An addi 
tional 16K RAM is added to the ex-

  isting memory board for a system 
r. total of 32K RAM.

B-2 IGS Memory Expansion II. A further 
_ 16K RAM is added to the existing 

memory board lor a system total of 
48K RAM.

B-3 IGS Memory Expansion III. An addi 
tional board is required on which 
memory can be added in up to six 
16K RAM groups. Not available with 
all sensor options.

B-4

C.

C-1

Further Memory Expansion. Memory 
expansion lo a system total of 192K 
RAM is ftwsiblo for spine applica 
tions

C-2

C-3

C-4

C-5

D.

D-1

D-2

D-3

D-4

D-5

RS-232 Cable and Adaptors. Includes 
a special HS 232 data transfer cable 
di id two IGS-;1 lo RS 232 cable adap- 
IOIN. Ui.uvl It'i communicating bel- 
ween the IGS-2 and peripheral 
devices such as a digital printer, 
microcomputer, cassette recorder, 
modem or a second IGS-2 (or MP-3 
Proton Magnetometer) lor diurnal 
corrections.

Minor Spare Parts Kit consisting of 
two keyboard diaphragms and two 2A 
quick acting fuses.

Display Heater Option. Required to 
heat the LCD display on the IGS-2 
Console for operation at 
temperatures below -20 0 C.

Digital Printer for use with 1 10 V AC 
power supply and with X-on/X-off 
interfacing for use with IGS-2, MP-3 or 
VLF-3 instruments, one box of paper, 
ribbon and manual. Note that the 
RS-232 Cable and Adaptor are re 
quired.

Conversion of Digital Printer for use 
with 220 V AC power supply.

MP-4 Proton Magnetometer 
Sensor Option

MP-4 Magnetometer Signal Process 
ing Board and Magnetometer Pro 
gram EPROM for mounting in IGS-2 
Control Console, manual.

Portable Total Field Sensor Option 
including sensor lor total Held 
measurements, sensor staff, two sen 
sor cable assemblies, backpack sen 
sor harness, spare non-magnetic 
sensor clamp screw.

Base Station Sensor Option, in 
cluding 50 m sensor cable assembly, 
sensor for total field measurements, 
sensor tripod, external power cable, 
analog chart recorder cable and spare 
non-magnetic sensor clamp screw.

Gradiometer Sensor Option including 
second sensor cables, two 0.5 m staff 
extenders to complement Portable 
Sensor Option and spare non 
magnetic sensor clamp screw.

Spare section lor Portable Total Field 
Sensor Staff (0.5 m length).

E. VLF-4 VLF Electromagnetic 
Senior Option

E-1 Two VLF-4 Signal Processing 
and VLF program EPROM fqf 
Ing Inaiqe IQS-2 System Control Cop 
sole, dual coil VLF-magnetio 
sensor with level compensator, 
sensor-console Interconnecting 
harness and support for bacj\ 
ing ol sensor, manual.

E-2 VLF EM Primary Field Drift Correction 
Option consisting of two program 
EPROMS which replace the standard 
VLF program EPROMS in each of the 
portable and base station VLF units.

E-3 VLF Electric Field Sensor Option for 
VLF resistivity measurements. In 
cludes two capacitive electrodes with 
integral preamplifiers and 5 m of 
cable. Longer cable lengths on 
request.

F. EM-4 Genie/Horizontal Loop 
Electromagnetic Sensor Option

F-1 Two EM-4 Signal Processing Boards 
for mounting either inside IGS-2 
System Control Console or the EM-4 
Genie/Horizontal Loop Expansion 
Module, one program EPROM for 
mounting inside IGS-2, one receive 
coll, one interconnecting cable, 
manual.

F-2 EM-4 Tiltmeter/lntercom Module. Per 
mits Horizontal Loop measurements 
to be made with magnetics but 
without VLF.

F-3 EM-4 Genie/Horizontal Loop Expan 
sion Module. Permits Horizontal Loop 
measurements to be made with both 
magnetics and VLF.

F-4 Genie/Horizontal Loop Portable Elec 
tromagnetic Transmitter complete 
with heavy duty battery pack, battery 
charger, manual.

F-5 TM-2 Tiltmeter/lntercom Module used 
with TM-2 when Horizontal Loop 
measurements are to be made.

F-6 Transmitter-Receiver Interconnecting 
Cables for Horizontal Loop measure 
ments are made to order, in any 
lengths up to 300m.

G. Carrying Cases

A variety of carrying cases are 
available to suit different combinations 
of console and sensor options.



How the Autograv's microprocessor-based automation contributes to ease of 
operation and high accuracy in gravity surveying:

Reading resolution of 0.01 mGal Measures at the simple press of Recoids in solid state
a key

Worldwide range without Outputs to a printer or compu 
resetting * Samples earn second, stacks,

calculates slaqcfard deviations No peecj la pcjck and ynpack 
* Repeatability of 0.01 mGal and rejects spurious values between stations



Technical Description 
Df thCCG-3 pnd 
IGS-2/CG-4 Autograv 
Automated Gravity Meters

Beading Resolution
0.01 milligal.

-Minimum Operating Range 
7000 milligals, withqut resetting.

Residual Long-term Drift
- Less than 0.02 milligal/day.

Typical Repeatability
Less than 0.01 mGal standard deviation.

Range of Automatic Tilt 
Compensation
± 200 arc sec.

Dimensions
240 mm x 310 mm x 320 mm.

-Weight
12 kg, including standard battery.

Power Consumption
-5 W at 4^ 25"C.

Operating Temperature Range
-40"C to +45-C. Optionally to -K6Q"C,

Interval Between Readings In 
Cycling Mode
Adjustable from 42 to 99999 seconds.

Standard Memory
16K RAM internal solid-state memory 
records up to 420 gravity observations.

-Memory can be expanded to 48K RAM.

Noise Rejection
Samples of more than 4 standard

-deviations from the average are rejected, 
if this feature is selected upon 
initialization of the instrument.

-Displayed and Recorded Data
Corrected Gravity, Standard Deviation, 
Tilt about the X-axis, Tilt about the Y-axis, 
Gravity Sensor Temperature, Tidal

-Correction, Duration of Measurement, 
Time at start of measurement and 
Header Information (including date and 
initialization constants).

Digital Display
32 character, 2 line LCD display.

-Keyboard Input
14 keys for entering all commands, 
coordinates, header and ancillary 
information.

Real Time Clock
Day, month, year, hour, minute and 
second. One second resolution, 1 second 
Stability over 12 hours.

Digital Data Output
RS-232C serial interface. Data outputs in 
7 or 8 bit ASCII, one start, two stop bits, 
no parity format. Baud rate is selectable 
at 110, 300, GOO, 1200 and 2400 baud. 
Carriage return delay is keyboard 
selectable in increments of one from O to 
999. X-on/X-olf handshaking protocol.

Standard Accessories

Tripod
Gravity meter tripod with built-in bubble 
level and 0.5 m leg extensions; 2.0 kg.

Battery
5.7 Ah, 2.2 kg.

Battery
1 1 6/290 VAC; par-

optional
Belt Battery Pack
Worn inside the operator's coat during 
cold weather operation, the Belt Battery 
Pack is usod to keep rechargeable 
batteries warm so that their lifetime can 
be extended.

RS-232C Cable and Adaptor
Includes a special RS-232C data transfer 
cable and adaptor. Used for 
communicating with peripheral devices.

Minor Spare Parts Kit
Includes 2 keyboard diaphragms and two 
fuses.

Display Heater
Required for cold weather operation. 
Powered by main batteries, 
thermostatically-controlled to turn off 
above -20"C.

Chart Recorder Cable
This cable interfaces with any standard 
chart recorder.

External Power Cable
Required for operation of the instrument 
from either an external 12 V DC power 
supply or battery.

Carrying Case for Accessories
A case can be supplied which will 
accommodate the Tripod, Belt Battery 
Pack, Battery Charger, RS-232C Cable 
with adaptor and manuals.

Language Options
In addition to English, a second language 
using Latin characters can replace 
French.

Memory Expansion
Memory can be added to complement 
the 16K RAM Standard Memory. This 
can be done in up to four 8K RAM 
increments to raise the system memory 
to a total of 48K RAM. Each 16K RAM 
increment holds as many readings as the 
Standard Memory.

Peripheral Devices
Scintrex can recommend and supply 
suitable digital printers, microcomputers, 
modems and canse)|e tape recorders.

Application* Software 
Scintrex sMppJifftiMly d 
software written jpr w IBM family u| 
microcomputers, anq certain other 
microcomputers, which use the MS DQQ 
operating system- this software permits: 
1) archiving of data, 2) processing of 
data and 3) profile and contour plotting.

SCIIMTREX

222 Snidercroft Road 
Concord Ontario Canada 
L4K 1B5

Telephone: (416) 669-2280 
Telex: 06-964570 
Fax: (416)669-5132

Geophysical and Geochemical 
Instrumentation and Services
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Final Gravity Calculations 
(measurements reduced to datum plane)

Latitude Correction - - { 0.00081 * sin(2L) * [(Y-B)*cos(A)] ) 

Free-air Correction r * { 0.3086 * [(E-H)-D] J 

Bouguer Correction - - { 0.0419 */^* [E-D] }

wjiere: L is degrees latitude
Y is station of measurement in metres
B. is reference station in metres
A is azimuth of survey line in degrees
E is station elevation in metres
I is instrument height in metres
D is datum plane elevation in metres
fy v is average density (2.67g7cc)

CG-3 data z Measured Gravity * Earth-tide Cor. t tilt/temp./drift Cor. 
(raw grav.)

Final Gravity r Latitude Cor. t Free-air Cor. * Bouguer Cor. -f CG-3 data
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Diamond Lake Grids 142 Geophysical Maps

Plate la: Contour Total Field Magnetic
Survey, Diamond Lake Grid 1&2 
Scale 1:5000.

Plate lb:

Plate le:

Plate 2a:

Plate 2b:

Plate 3a:

Plate 3b:

Plate 4:

Profiles/Posted Values Total 
Field Magnetic Survey, 
Diamond Lake Grid 142 
Scale 1:5000.

2nd Vertical Derivative 
Total Field Magnetics, 
Diamond Lake Grid 1&2 
Scale 1:5000.

Prof ile/ Posted ValufJ* VLf
24,0 kHz, pjumoritj lube grit! ]

Contour 
24.0 kHz, 
Scale 1:5000.

lake Grid l f

Profile/Poated Values VLF 
21.4 kHz, Diamond Lake Grid l, 
Scale 1:5000.

Contour VLF Fraser Filter 
21.4 kHz, Diamond Lake Grid l 
Scale 1:5000.

Profile/Posted Values Gravity 
and Elevation, Diamond Lake Grid l 
Scale 1:5000.

Plate 5: Compilation map, Scale 1:5000.



Diamond Lake Grid l, Gravity ft. Magnetic Models

Plate 6: Gravity Model of Anomaly G2, L1100N

Plate 7; Magnetic Model of Anomaly Ml, L350N

Plate 8: Magnetic Model of Anomaly M2, L1100N
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AN INTERPRETIVE AND LOGISTICAL REPORT ON
VLF-EM AND MAGNETIC SURVEYS ON

THE DIAMOND LAKE PROPERTIES (MISEMA SOOTH GRID) 
NEAR LARDER LAKE, NE ONTARIO

On behalf of

SUDBURY CONTACT MINES LTD.

1. INTRODUCTION

From November 3rd to December 10th, 1991, Line-cutting, VLF-EM, and 
Magnetic surveys were carried out by JVX Limited on behalf of Sudbury 
Contact Mines Ltd. (2302, 401 Bay Street, P.O. Box 102, Toronto, Ontario, 
M5H 2Y4) care of W.A. Hubacheck Consultants Ltd. (141 Adelaide St. West, 
Suite 603, Toronto, Ontario, M5H 3L5) on the Misema South Grid, Diamond 
Lake Property, Larder Lake, NE Ontario.

JVX provided a geophysical technician, geophysical instrumentation, 
computer hardware and software, and all necessary accessories required to 
carry out the survey in a professional manner. Approximately 4.42 
line-kilometres of VLF-EM and total field magnetometer data were collected 
with readings taken at 25-metre station intervals.

rContour and Profile idealized grid maps of the edited data were produced
by JVX. Fraser filtering was applied to the VLF data and plotted as a
contour map. A geophysical compilation map is also included.

2. SURVEY LOCATION

The grid is located near Larder Lake, Ontario just off Hwy 66. Figure l 
shows the location of the survey area with respect to nearby population 
centres at a scale of 1:500 000, The area may be found on topographic map 
NTS 32 D/4.

3. SURVEY GRID AND COVERAGE

A total of 4.42 line-kilometres of Magnetic/VLF-EM coverage was 
completed. This coverage is detailed in Table 1.
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4. PERSONNEL

Mr. Fred Moher - Geophysical Technician. Mr. Moher operated the Scintrex 
IGS-2/MP-4 magnetometer and VLF-EM systems. He was responsible for data 
quality and the day to day operation and direction of the survey.

Mr. Steve Bortnick - Geophysical Technician. Mr. Bortnick operated the 
JGS-2/MP-4 magnetometer and VLF-EM systems.

Mr. plaine Webster - Geophysicist. Mr. Webster provided overall 
supervision of the survey, assisted with interpretation and preparing this 
report .

Mr. Albert Vickers - Geophysicist. Mr. Vickers interpreted the data and 
prepared this report.

5. SURVEY METHODS AND FIELD PROCEDURES

5 . l Magnetic

The magnetic method consists of measuring the magnetic field of the 
earth as influenced by rock formations having different magnetic 
properties and configurations. The measured field is the vector sum of 
primary, induced and remanent magnetic effects. Thus, there are three 
factors, excluding geometric factors, which determine the magnetic 
field. These are the strength of the earth's magnetic field, the 
magnetic susceptibilities of the rocks present and their remanent 
magnetism.

The earth's magnetic field is similar in form to that of a bar magnet. 
The flux lines of the geomagnetic field are vertical at the north and 
south magnetic poles where the strength is approximately 60,000 nT (or 
gammas). In the equatorial region, the field is horizontal and its 
strength is approximately 30,000 nT. For the purposes of normal 
mineral exploration surveys, the primary geomagnetic field is constant 
in space and time. However, magnetic field measurements may vary 
considerably due to short term external magnetic influences. The 
magnitude of these variations is unpredictable. In the case of sudden 
magnetic storms, it may reach several hundred nT over a few minutes, 
It may be necessary therefore, to take continuous readings of the 
geomagnetic field with a base station magnetometer while the magnetic 
survey is done.
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The intensity of magnetization induced in rocks by the geomagnetic 
field F is given by:

I ^ kH 

Where:

I is the intensity of magnetization
k is the volume magnetic susceptibility
H is the magnetic field intensity

The susceptibilities of rocks are determined primarily by their 
magnetite content since this mineral is strongly magnetic and widely 
distributed, The remanent magnetization of rocks depends both on 
their composition and their previous history. Whereas the induced 
magnetization is nearly always parallel to the direction of the 
geomagnetic field, the natural remanent magnetization may bear no 
relation to the present direction and intensity of the earth's field. 
The remanent magnetization is related to the direction of the earth's 
field at the time the rocks were last magnetized. Interpretation of 
most magnetometer surveys is normally done by assuming no remanent 
magnetic component.

Since the distribution of magnetic minerals (magnetite, pyrrhotite) 
will, in general, vary with different rock types, the magnetic method 
is often used to aid in geologic mapping. In gold exploration, the 
magnetic survey is of particular importance because it may map areas 
of structural complexity, carbonatization, and silicification.

5.2 VLF-EM

The Very Low Frequency (VLF) Electromagnetic Method measures 
variations in the components of the electromagnetic fields set up by 
communication stations operating in the 15 kHz to 30 kHz frequency 
range. These stations, Jocated around the world, generate eianala 
the purposes of navigation •in.fj communication with

In far field, above uniform earth/ the groundwave of the vertically 
polarized VLF radiowave has three field components:

1) a radial, horizontal electrical field,
2) a vertical electrical field, and
3) a tangential, horizontal magnetic field.

When these three fields meet conductive bodies in the ground, eddy 
currents are induced causing secondary fields to radiate outwards from 
these conductors. Measuring these secondary fields on the surface 
gives some idea of the geological make-up of the target body.
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6. GEOPHYSICAL INSTRUMENTATION

JVX supplied the following geophysical instruments and accessories 

6.1 Magnetometer l VLF-EM

One Scintrex IGS-2 system w^icji included a Proton Prece0Bion 
Magnetometer and VfcF repeiy#F, pjue an HP-4 base 
diurnal corrections t

The Scintrex JGS-2XMP-4XVtiF~4 pVflfcpn precession magne|;ometerXVLF 
was used to take readingp of thp fPfr|l magnetic field and Vff fi 
components (vertical in-phapft, - veptioal quadrature anc} horizontal fiejd) 
over the grid. An additional tfoiofrex IGS-2/MP-3 magnetometer is used as 
a base station magnetometer t j&pth. units are microprocessor controlled am} 
record readings with clock time on internal memory. The survey data from 
the field unit are corrected for ambient field changes at the end of every 
survey day by connecting field and base station magnetometers.

6.2 Data Processing System

a) An IBM-compatible portable microcomputer.
b) Processing software including communications and plotting programs.
c) An Epson dot matrix printer and tractor feed paper.
d) Consumable items such as gridded paper, pens and floppy disks.

7. DATA PROCESSING AND PRESENTATION

To allow for the computer processing of the data, the raw data stored 
internally in the IGS-2/MP-4 units were transferred at the end of each 
survey day to floppy diskette by the in-field microcomputer and 
appropriate communications software.

An archive edited data file was created in the field from the raw data 
file by the operator removing repeat or unacceptable readings and 
correcting any errors such as station or line numbers. The concisely 
labelled and edited data were then output to a printer as line profiles.

At the completion of the survey JVX generated contoured plan maps and 
profiles with posted values of the total field magnetic data, profile 
plots of the VLF data, and contour maps of the VLF-EM Fraser Filter data. 
Contouring appears rough with large contour segments. This is a result of 
rsparse data sampling (25 ra stations).



- 6 -

VX

Final report quality profiles qjf \.\\o 4ata at a saale of JiSQQQ 
supplied. These were grafted ^ fiiylar employing Geopaji: software 
Nicolet Zeta 800 series digital drum plotter. The following plates are 
provided in Appendix B:

Plate 1: Contour Total Field Magnetic Survey, Scale 1:5000.

Plate 2: Profile/Posted Values VLF 21.4 kHz, Scale 1:5000.

Plate 3: Contour VLF Fraser Filter 21.4 kHz, Scale 1:5000.

Plate 4: Compilation and Total Field Magnetic Profiles map,
Scale 1:5000.

8. DISSUSSION OF RESULTS AND RECOMMENDATIONS

8.1 Introduction

The survey grid is located in the Kirkland Lake area and is part of the 
Timiskaming Group which consists of mafic to felsic trachyte flows, flow 
breccias and tuff ranging from saturated to unsaturated in quartz. 
Materials derived locally and from the Larder Lake Group are located to 
the south of the survey area and are mainly ultramafic and basaltic 
Komatiite and magnesium rich tholeiitic basalt. Typically, dark, more 
basic igneous rocks have a higher magnetic susceptibility and specific 
gravity than the acidic igneous rocks; the latter, in turn, have a higher 
susceptibility than sedimentary rocks. In the absence of extensive 
mineralization, highly fractured igneous rock generally has a lower 
magnetic susceptibility.

The grid maps out a magnetic/lithological contact that follows up on an 
airborne survey. The ground survey compilation maps define the large 
magnetic features intersected by structural trends indicated as magnetic 
rlows, striking NE or NW, that are further defined by VLF-EM conductors.

8.2 INTERPRETATION

The geophysical anomaly map (Plate 4) indicates the edge of a magnetic 
high, intersected with magnetic lows that are interpreted as structural 
trends. The VLF conductors drawn on the geophysical anomaly map seem to 
follow the structural trends at the magnetic contacts. Structural trend 
A, striking NW and trend B, striking NE, indicate possible shear zones or 
faults which may be favourable environments for economic mineralization. 
Structural trend B is flanked by the VLF-3 conductor making it a target 
area for further investigation.
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VLF-EM conductor VLF-la and Ib strike NS at L300S sta. 75E to L250S sta. 
75E and at L100S sta. 75E for VLF-lb. This VLF-EM conductor coincides 
with the east contact of the strong M-3 anomaly and is interpreted to 
continue north. This contact may be associated with faultingXshearing 
decreasing the magnetic susceptibility of M-l and M-2 on lines L200S to LO 
at 75E. The strong VLF and magnetic responses from this anomaly make it a 

area for further investigation.

9. SUMMARY AND CONCLUSIONS

During NovemberXDecember 1991 VLF-EM, and Magnetic surveys were carried 
out by JVX Limited on behalf of Sudbury Contact Mines Ltd. cXo W.A. 
Hubacheck Consultants Ltd. on the Diamond Lake Properties; Larder Lake 
Oarea, NE Ontario.

Approximately 4.38 line-kilometres of MagneticXVLF-EM coverage at 25 metre 
station intervals were obtained with VLF transmitter stations located at 
Cutler and Annapolis, USA. Two contour maps (magnetic field, and VLF 
Fraser Filter data) and two sets of profiles with posted values (magnetic 
field and VLF-EM data) were produced. The grid was interpreted and 
presented as a geophysical anomaly map.

Exploration target areas have been defined in keeping with the objective 
of this geophysical survey. Magnetic zones of contrasting 
susceptibilities exist with or adjacent to VLF-EM conductors or where 
structural trends seem to indicate possible economic mineralization. 
These NE and NW striking structural trends seem to indicate possible shear 
zones or faults which may also be favourable environments for economic 
mineralization.

It is recommended that the grid be extended to include the interpreted 
magnetic contact. This would help conclude possible NE and NW trends. 
Further follow-up of these anomalies should include gravity as well as 
IPXResistivity.

The geophysical data presented here must be used in congestion with 
available geologicalXgeochejnica} data and other geophysi^pal 
available, before accurate expjprafion targets can be
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The digital data from these surveys have been archived by JVX. The copy 
of all the data will be held by JVX on behalf of Sudbury Contact Mines 
Ltd. to a period of not less than five years. Sudbury Contact Mines Ltd, 
may at any time within this period request copies of the data on a time 
and materials basis.

If there are any questions with regard to the survey please do not 
hesitate to call the undersigned at JVX Limited.

Respectfully submitted, 

JVX Limited

Albert Vickers, 
Geophysicist

Slaine Webster, B.Se 
President
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Scintrex has used low power con 
sumption microprocessors and high 
density memory chips to create thp 
IGS Integrated Portable Geophysical 
System; instrumentation which will 
change the way you do ground 
geophysics.

Here are the main benefits which you 
will derive from the IGS family of in 
strumentation:

1. Depending on your choice of 
optional sensors you can make one, 
two or all of: magnetic, VLF and 
electromagnetic measurements. 
Thus, you may optimize the IGS 
system for different geophysical 
conditions and production 
requirements.

2. You will save time and money in the 
acquisition, processing and presen 
tation of ground geophysical survey 
data.

3. You will achieve an improvement in 
the quality of data through enhanced 
reading resolution, an increase in 
the number of different parameters 
measured and/or a higher density of 
observations. Further, errors which 
occur in manual transcription and 
calculation will be eliminated.

4. Your operator will appreciate the 
simplicity of operation achieved 
through automation.

5. Since add-on sensors are relatively 
less expensive, your investment in a 
range of IGS instrumentation may be 
much less than it would be with a 
number of different instruments, 
each dedicated to a different 
measurement.

Ihp ScMirrav /c!.S .'VMP -1/VLF 4/1:M 4'pt:innfs or H? apeutor lo efficiently measure magnetic. Vif 
and EM licliis tind fo record (Aila in comp(,fi" t.mnpatible solid-staff? memory



System Options 
* ccessories

222 Snidercroft Road 
Concord Ontario Canada 
L4K1B5

Telephone: (416) 669-2280 
Cable: Geoscint Toronto 
Telex: 06-964570

A. Console and Power Supply

A-1 IGS-2 System Control Console with 
^' 16K RAM memory and manual. Note 

thai no battery pacK Is included so 
that one of items A-2, A-3 or A-4 
should be selected unless the IGS is 
to be run from an external 12 V DC 
power source. The battery packs are 
interchangeable by the user.

A-2 Non-rechargeable Battery Pack In 
cludes battery holder and 10 
disposable 'C' cell batteries Used in 
normal portable operation unless 
temperatures are below -200 C in 
which case the Rechargeable Battery 
Pack and Charger should be chosen.

A-3 Rechargeable Battery Pack and 
Charger includes battery holder, 6 
rechargeable non-magnetic batteries, 
charger and one spare cap for the bat 
tery charging plug. This is the best 
battery pack for portable total field 
and gradiometer magnetics since the 
non-magnetic property of these bat 
teries ensures a minimum of noise. 
Also used for light duty (slow cycling) 
magnetic base station applications 
and in cold weather where disposable 
batteries lose power.

A-4 Heavy Duty Rechargeable Battery 
Pack includes heavy duty recharge 
able batteries Installed ip a console 
with a built-in charger. Useful for 
rapid cycling base station or mobile 
applications.

A-5 Low Temperature Battery Extender 
Kit designed so that battery pack can 
be worn inside coat in cold weather 
conditions. Kit includes bottom cover 
for console, console to battery pack 
interconnecting cable, cover for bat 
tery pack and waist belt.

B. Memory Expansion Options

B-1 IGS Memory Expansion l. An addi 
tional 16K RAM is added to the ex 
isting memory board for a system 
total of 32K RAM.

B-2 IGS Memory Expansion II. A further 
16K RAM is added to the existing 
memory board for a system (otal of 
48K RAM.

B-3 IGS Memory Expansion III An addi 
tional board is required on which 
memory can be added in up to six 
16K RAM groups. Not available with 
all sensor options.

B-4

C.

C-1

C-2

C-3

C-4

C 6

P-1

D-2

D-3

D-4

D-5

Further Memory Expansion. Memory 
expansion to a system total of 192K 
RAM is feasible for some applica 
tions.

Accessories

RS-232 Cable and Adaptors. Includes 
a special RS-232 data transfer cable 
and two IGS-2 to RS-232 cable adap 
tors. Used for communicating bet 
ween the IGS-2 and peripheral 
devices such as a digital printer, 
microcomputer, cassette recorder, 
modern or a second IGS-2 (or MP-3 
Proton Magnetometer) for diurnal 
corrections.

Minor Spare Parts Kit consisting of 
two keyboard diaphragms and two 2A 
quick acting fuses.

Display Heater Option. Required to 
heat the LCD display on the IGS-2 
Console for operation at 
temperatures below -20 0 C.

Digital Printer for use with 1 10 V AC 
power supply and with X-on/X-off 
interfacing for use with IGS-2, MP-3 or 
VLF-3 instruments, one box of paper, 
ribbon and manual. Note that the 
RS-232 Cable and Adaptor are re 
quired.

Coiivof elnri t'! IHijilaJ Printer lor use
wi|h. 22(i v AO j.jniwej supply.

MN 
Senior Qp|ion
MP-4 Magnetometer Signal Process 
ing Board and Magnetometer Pro 
gram EPROM for mounting in IGS-2 
Control Console, manual.

Portable Total Field Sensor Option 
including sensor for total field 
measurements, sensor staff, two sen 
sor cable assemblies, backpack sen 
sor harness, spare non-magnetic 
sensor clamp screw.

Base Station Sensor Option, in 
cluding 50 m sensor cable assembly, 
sensor for total field measurements, 
sensor tripod, external power cable, 
analog chart recorder cable and spare 
non-magnetic sensor clamp screw.

Gradiometer Sensor Option including 
second sensor cables, two 0.5 m staff 
extenders to complement Portable 
Sensor Option and spare non 
magnetic sensor clamp screw.

Spare section for Portable Total Field 
Sensor Staff (0.5 m length).

E. VLF-4 VLF Electromagnetic 
Sensor Option

E-1 Two VLF-4 Signal Processing Boards 
and VLF program EPROM for mount 
ing inside IGS-2 System Control Con 
sole, dual coil VLF-magnetic field 
sensor with level compensator, 
sensor-console interconnecting cable, 
harness and support for back mount 
ing of sensor, manual.

E-2 VLF EM Primary Field Drift Correction 
Option consisting of two program 
EPROMS which replace the standard 
VLF program EPROMS in each of the 
portable and base station VLF units.

E-3 VLF Electric Field Sensor Option for 
VLF resistivity measurements. In 
cludes two capacitive electrodes with 
integral preamplifiers and 5 m of 
cable. Longer cable lengths on 
request.

F. EM-4 Genie/Horizontal Loop
Electromagnetic Sensor Option

F-1 Two EM-4 Signal Processing Boards 
for mounting either inside IGS-2 
System Control Console or the EM-4 
Genie/Horizontal Loop Expansion 
Module, one program EPROM 'or 
mounllno. inside IGS-2, ona teceivg 
cQil, one interconneollng cabin, 
manual-

F-2 EM-4 THtmeter/lruercom Module. Per 
mit* Horizontal Loop rnuaaurernenis 
to be made with magnet lea but 
without VUF.

F-3 EM-4 Genie/Horizontal Loop Expan 
sion Module. Permits Horizontal Loop 
measurements to be made with both 
magnetics and VLF.

F-4 Genie/Horizontal Loop Portable Elec 
tromagnetic Transmitter complete 
with heavy duty battery pack, battery 
charger, manual.

F-5 TM-2 Tiltmeter/lntercom Module used 
with TM-2 when Horizontal Loop 
measurements are to be made.

F-6 Transmitter-Receiver Interconnecting 
Cables for Horizontal Loop measure 
ments are made to order, in any 
lengths up to 300m.

G. Carrying Cases

A variety of carrying cases are 
available to suit different combinations 
of console and sensor options



B 
p^tea

MISEMA SOUTH GRIP

Plate 1: Contour Total Field Magnetic Survey, Scale 1:5000. 

Plate 2: Profile/Posted Values VLF 21.4 kHz, Scale 1:5000. 

Plate 3: Contour VLF Fraser Filter 21.4 kHz, Scale 1:5000.

Plate 4: Compilation and Total Field Magnetic Profiles map,
Scale 1:5000.
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Ministry of 
Northern 
anc M

Ontario

Report of Work Conducted 
After Recording Claim

Mining Act
9480* hftll /J

Personal Information collected on this form Is obtained under the authority of the Mln'n 
this coaactton ehoutd be directed to the Provincial Manager. Mining Lands. Mini 
Sudbury. Ontario. P3E 6A5. telephone (705) 670-7264.

"w* information wM be used tor correspondence. Questions about

Instructions:
- Refer to the Mining Act and Regulations for req 

Recorder. 32oo4Nwo2i5 2.15344 MCVITTIE
- A separate copy of this form must be completed for each Work Group. 
^Technical reports and maps must accompany this form in

900

n+cordad Hptdsrfs) 1 1 1 l 1 i i CBent No.

Addraaa .f — Tetophoo* No.
^0 F*rJ Sf4 S**]! te At*,.* 0*i- 9+1-4-13-0

Mining DMttop , A , Township/Area M or Q Plan No.

O^m * ̂  ' '
Work From: A1 ' J l y /G t To: ft- **^ ' 1 7/1 .A? 7 
Performed ^CAr^A. f 6 /Y Z. f* ffi 1 'O /" Z~\ ———————————— — . - . . ..- . f f s 

Work Performed (Check One Work Group Only)
WorkGroup

*

Geotechnical Survey

Phvaical Work, 
Including DrUUng

RehabiHtation

Other Authorized 
Work

Aaaaya

Asstgnment from

Type

3' y y

SECTION 18 ONLY "^EIVED
MAR 1 1 1994

MINING LANDS BRANCH

ToW Assessment Work Claimed on the Attached Statement of Costs S 22.. f T 2

Note: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 
holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address-t"- t* b JA

(attach a schedule H naceaaary)

CsftmcsHon of Beneficial Interest * See Note No. 1 on reverse side
iparto id. ttw eWrna covered In thto workl COrtafy tlMit aM ttl0 tllTlitt ttw WOfl

report vara recorded In the current tatter's nema or has) tinder a bane*** (rama) 
by the current recorded holder.

or Agent (BignftUir*)

t'.vn cf Work Report
l cerMy that l have a personal knowledge of the facts eat forth In this Work report, having perto 
Ma completion and annexed report is true.

id the work or witnessed same during and/or after

and of Person Gortffytng

f*T GsMUHifYtf By
**, 0*-t

9+1- 1 is*
For Office UM Only

Total Value Gr. Recorded Data i, LARDER LAKE
WINING DIVISION

8
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate frc 
which claims you wish to priorize the deletion of credits. Please mark (^) one of the following:

1. Q Credits are to be cut back starting with the claim listed last, working backwards.
2. D Credits are to be cut back equally over all claims contained in this report of work.
3. D Credits are to be cut back as priorized on the attached appendix.

^\ 
tn the event that you have not specified your choice of priority, option one will be implemented.

Not* f* Examples of beneficial Interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with re' 
to Ilw mining claim*-

Note 2: If work ha* been performed on patented or leased land, please complete the following:
* rmtented Signature Date



Ontario

Ministry of
Northain Development
and 33

r1

M\i re du 
Developpement du Nord 
et des mines

Statement of Costs 
for Assessment Credit
Etat des coQts aux fins 
du credit devaluation

Mining Act/Loi sur les mines 153 44
Personal Information collected on this form Is obtained under the authority 
of the Mining Act- This Information will be used to maintain a record and 
ongoing status of the mining claim(s). Questions about this collection should 
be directed to the Provincial Manager, Minings Lands, Ministry of Northern 
Development and Mines. 4th Floor, 159 Cedar Street, Sudbury, Ontario 
P3E 6AS. telephone (705) 670-7264.

Les renseignements personnels contenus dans la presente formule sont 
recueiltis en vertu de la Lol sur les mines et serviront a tenir h jour un registre 
des concessions minieres. Adresser toute quesiton sur la collece de ces 
renseignements au chef provincial des terrains miniers, ministers du 
Developpement du Nord et des Mines, 159, rue Cedar, 4e etage, Sudbury 
(Ontario) P3E 6A5, telephone (705) 670-7264.

1. Direct Costs/CoQts directs

Type

Wages 
Salalres

Contractor's 
and Consultant's 
Fees 
Drolts d* 
('entrepreneur 
•t d* ('expert* 
consell

Supplies Used 
Foumtturas 
utlllseet

Equipment 
Rental 
Location de 
materiel

Description

Labour 
Main-d'oeuvre
Field Supervision 
Supervision sur le terrain

Typa

L\ n* c u- r nxtfl
//a ^
V L F - E*\
L-~ r* c\ \f ; /y

Type '

Type

Amount 
Montant

/S'oo

fszsiz
f nw
3to9'4'f 
L++7

Total Direct Costs 
Total des couts directs

Totals 
Total global

ls*oo

20.717

22,zn

2. Indirect Costs/Gouts Indirects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work.
Pour le remboursement des travaux de rehabilitation, les 

. couts indirects ne sont pas admissibles en tant que travaux 
d'evaluation.

Type

Transportation 
Transport

:ood and 
-odfllnfl 
Jourrlture at 
(•bargament
MPbllUatlon and 
pemoblllzBtlon 
WoblllMtlon al 
demobilisation

Description

Type

/""i'*/*/ /Vxt'**

Amount 
Montant

?,5V^

Sub Total of Indirect Costs 
Total partiel des couts indirects

Amount Allowable (not greater than 20H of Direct Costs) 
Montant admissible (n'excedant pas 20 H des couts directs)
Total Value of Assessment Credit Valeur totale du credit 
(Total of Direct and Allowabto d'evaluation 
Indirect costst (Total du eofti directs

Totals 
Total global

y*r

zz 71 ̂
M (ndkrtctt KtniiulblM

Note: The recorded holder will be required to verify expenditures claimed in 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enregistrt sera tenu de verifier les depenses demandees dans 
le present etat des couts dans les 30 jours sulvant une demande ft cet 
effet. SI la verification n'est pas effectuee, le ministre peut rejeter tout 
ou une partie des travaux devaluation presentes.

Filing Discounts

1. Work filed within two years of completion is claimed at 100"Vb of 
the above Total Value of Assessment Credit.

Remises pour depdt

1 . Les travaux deposes dans les deux ans suivant leur achevement sont 
rembourses a 100 W de la valeur totale susmentionnee du credit d'evaluation.

2. Work filed three, four or five years after completion is claimed at 
50^ of the above Total Value of Assessment Credit. See 
calculations below:

l Total Value of Assessment Credit Total Assessment Claimed

X 0.50 -

2 . Les travaux deposes trois, quatre ou cinq ans apres leur achevement 
sont rembourses a 50 *Vb de la valeur totale du credit d'evaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit d'evaluation

x 0.50
Evaluation totale demandee

Certification Verifying Statement of Costs

l hereby certify:
that the amounts shown are as accurate as possible and these costs 
were irriurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

that as ..-.-^ 
(Recorded l

to make this certification

Attestation de I'etat des coQts

J'atteste par la presente :
que les montants indiques sont le plus exact possible et que cee 
depenses ont etd engagees pour effectuer les travaux devaluation 
sur les terrains indiques dans la formule de rapport de travail cHoini

l am authorized Et qu'a titre de . je suis autorisi
(titulaire enreglstre, representant, poste eccupe dans la compagnto)

a faire cotte attestation.



Ministry
Northern Development
anct-Mines Attr Q| WprH

Ontario

Personal Information collected on this form is obtained under the authority of the Mining Act. This Information will be used for correspondence. Questions about 
this collection should be directed to the Provincial Manager, Mining Lands, Ministry of Northern Development and Mines, Fourth Floor, 159 Cedar Street, 
Sudbury, Ontario, P3E 6A5. telephone (705) 870-7284.

Instructions: ,-,,,- - 15344
dTlegulati6n8 for requirements of filing assessment work or consult the Mining- Refer to frte Mining 

Recorder.
- A separate copy of this form must be completed for each Work Group.
- Technical reports.arjdjnapsjDust accompany this form in duplicate.

•^••••MBMBWBSMMafci i--* *™^-''.-. i.--* v Tf^ IL. ** r,i -^ -- J .:-— . ,: — J- ^. . M-."V* . ",- "f*- — * — i.i"--w *-.^*r ---r-

Recorded Hok)er(s)

Address
/r tt fd 'i /i a f /. f cit

Client No.

Pnlng
5V,

Telephone No.

Township/Area 

&L

M or Q Plan No.

Pah 
Wor

J f t- X* A l
ates 
ork 

Performed
From: s 1/9 f C-

Work Performed (Check One Work Group Only)
Work Group

4

Geotechnical Survey

Physical Work, 
Including Drilling

Rehabilitation

Other Authorized 
Work

Aaa^ys

Assignment from 
Reserve

Type

//A* ^ Vi- { -g/f Sv^tyl
-J '

^FCEIVED

MAR 1 1 199-1

JdlNSNij LANDS BRANCH
SECTION 18 ONLY ———

Total Assessment Work Claimed on the Attached Statement of Costs
Note: The Minister may reject for assessment work credit all or part of the assessment work submitted if the recorded 

holder cannot verify expenditures claimed in the statement of costs within 30 days of a request for verification.

Persons and Survey Company Who Performed the Work (Give Name and Address of Author of Report)
Name Address

A.

(attach a schedule if necessary)

Certification of Beneficial Interest * See Note No. 1 on reverse side
Dale 1 certify that at the time the work was performed, the claims covered In this work

report were recorded in the current holder's name or held under a beneficial interest A j J l 
by the current recorded holder. f (tirsfv ^

Certification of Work Report

Recorded-^MdauH Agent (Signature)

{S

1 certify that 1 have a personal knowledge of the facts set forth In this Work report, having performed the work or witnessed same during and/or after 
Ka completion and annexed report la true. i

Name and Address of Person Certifying " ""

/^optrr M. A c 0-rSi*a- 2 Q rv* r V f** j* i
TefcponeNo. Da^ Certified BySia

1 ————————————————————— 1 —————————— /. ——————————— 1 ——— .^Z. ———

For Office Use Only ^ j. ^
**Kr*^3KSt^Z f

Total Value Cr. Recorded Date Recorded *rL M'n'nfl^*50^' 7

Deemed Approval Date ^ Date Approved ' 7

Owe Notice for Amendments Sent

J+ St* M*,, t C*t

^
Received Stamp REChlVED 

J , LARDBRLAKE 
•*^i^r . ' MINING DIVISION

MAR f 1994



Ontario

Ministry of
Northern Development
and Mine's

Mit a du 
Developpement du Nord 
et des mines

Statement of Costs 
for Assessment Credit
Etat des couts aux fins 
du credit devaluation

Mining Act/Lol sur les mines

llon NtfTN" 3e transaction 
n-i 1* l

9480

Personal Information collected on this form Is obtained under the authority 
of the Mining Act This Information will be used to maintain a record and 
ongoing status of the mining clalm(s). Questions about this collection should 
be directed to the Provincial Manager, Minings Lands, Ministry of Northern 
Development and Mines, 4th Floor, 159 Cedar Street, Sudbury, Ontario 
P3E 6A5, telephone (705) 670-7264.

2- 153 44
Les renseignements personnels contenus dans la presente formule sont 
recueillis en vertu de la Lo) sur les mines et serviront a lenir h jour un regislre 
des concessions minieres. Adresser toute quesiton sur la collece de ces 
renseignements au chef provincial des terrains miniers, ministere du 
Developpement du Nord et des Mines, 159, rue Cedar, 4e etage, Sudbury 
(Ontario) P3E 6A5, telephone (705) 670-7264.

1. D l rt o t Costs/Coots directs

Type

Waget 
Salalres

Contractor's 
and Consultant'* 
FM* 
Orolta d* 
('entrepreneur 
•t de I'expert- 
consell

Supplies Used 
•Fournltures 
utilise**

Equipment 
Rental 
Location de 
material

Description

Labour 
Main-d'oeuvre
Field Supervision 
Supervision sur le terrain

Type

^'iHfCi.' t f~: **

H*. /K F
J

Type

Type

Amount 
Montan!

t?0d

12 '/MS
70*

Total Plreot Costs 
Total das poQts directs

Totals 
Total global

^ 00

/?zs-

2&JT

2. Indirect Costs/CoOts Indirects
* * Note: When claiming Rehabilitation work Indirect costs are not 

allowable as assessment work. 
Pour le remboursement des travaux de rehabilitation, les 
couts indirects ne sent pas admissibles en tant quo travaux 
devaluation.

Type

Transportation 
Transport

Food and 
Lodging 
Nourrlture et 
hebergement
Mobilization and 
Demobilization 
Mobilisation et 
demobilisation

Description

Type

r~^
RECEIVE

MAR 1 1 199-

MINING LAi,^. , v

Amount 
Montan!

-
1

ijjCH^

Sub Total of Indirect Costs 
Total partlsl del coQts Indirects

Amount Aflowibl* (not ywitr Inin IQH at Wwi CQIII) 
Momtfll mlmiiiiWf (n'McMMl Bif f Q H ft*| wfl|i 4lrwi*|
Tout valin of AiMMm*nt creify Wtur Wrif 4u errdtt
(TOIM of 0|r*cf ind Alloftbl* WviMoil 
liuNrKt eo*U) (ToU *M eoOU tind* 

•1 Mined (dmlMlblM

Totals 
Total global

——————

Note: The recorded holder will be required to verify expenditures claimed In 
this statement of costs within 30 days of a request for verification. If 
verification is not made, the Minister may reject for assessment work 
all or part of the assessment work submitted.

Note : Le titulaire enregistrg sera tenu de verifier les depenses demandtes dans 
le present etat des couts dans les 30 jours suivant une demande i eel 
effet. Si la verification n'est pas effectuee, le mlnistre peut rejeter tout 
ou une partle des travaux d'e valuation presentes.

Filing Discounts

1. Work filed within two years of completion is claimed at 100"xb of 
the above Total Value of Assessment Credit.

2. Work filed three, four or five years after completion is claimed at 
SO'Vb of the above Total Value of Assessment Credit. See 
calculations below:

Total Value of Assessment Credit Total Assessment Claimed

x 0 -50 -

Remises pour depdt

1. Les travaux deposes dans les deux ans suivant leur achevement sont 
rembourses a 100 (to de la valeur totale susmentlonnee du credit d'evalualion.

2. Les travaux deposes trois, quatre ou cinq ans apres leur achevement 
sont rembourses a 50 *M) de la valeur totale du credit devaluation 
susmentionne. Voir les calculs ci-dessous.

Valeur totale du credit devaluation Evaluation totale demandee

x 0,50 -

Certification Verifying Statement of Costs

i hereby certify:
that the amounts shown are as accurate as possible and these costs 
were incurred while conducting assessment work on the lands shown 
on the accompanying Report of Work form.

'ha; as
(Recorded Hold^Agenj^osition In Company)

o make this certification

Attestation de l'etat des coOts

J'atteste par la presente :
que les montants indiques sont le plus exact possible et que ces 
depenses ont ete engagees pour effectuer les travaux devaluation 
sur les terrains indiques dans la formule de rapport de travail ci-joint.

l am authorized Et qu'a titre de je suis autoris6
(titulaire enregistre. representant. posle occupe dan* la compaonie)

a faire cette attestation.

Signature Oat*

^l? (04/91) Nola ' Dans cette formule. lorsqu'il depone das oersonnes le ma^rulin RSI
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Credits you are claiming in this report may be cut back. In order to minimize the adverse effects of such deletions, please indicate from 
which claims you wish to priorize the deletion of credits. Please mark (s) one of the following:

1. Q Credits are to be cut back starting with the claim listed last, working backwards.
2. D Credits are to be cut back equally over all claims contained in this report of work.
3. Q Credits are to be cut back as priorized on the attached appendix.

In the event that you have not specified your choice of priority, option one will be implemented.

Ho\9 1: Example* of beneficial Interest are unrecorded transfers, option agreements, memorandum of agreements, etc., with respect 
to the mining claims.

Note 2: If work has been performed on patented or leased land, please complete the following:

I i ^artih, that iho rpcorrtfirt holder had a beneficial interest in the patented Si9nature



Ontario
Geoscience Approvals Office 
933 Ramsay Lake Road 
6th Floor 
Sudbury, Ontario 
P3E 6B5

Ministry of
Northern Development
and Mines

Ministere du 
DeVeloppement du Nord 
et des Mines

May li, 1994

Telephone: (705) 670-5853 
Fax: (705) 670-5863

Our File: 2.15344 
Transaction #: W9480.00114

W9480.00115
Mr. Roy Spooner 
Mining Recorder 
Ministry of Northern 
Development and Mines 
4 Government Road East 
Kirkland Lake, Ontario 
P2N 1A2

Dear Mr. Spooner:

RE: Approval of Assessment work on mining claims L1045614 et al. in 
Mcvittie, Gauthier, Hearst and McElroy Townships.

The assessment credits for Geophysics, section 14 of the Mining Act 
Regulations, as listed on the original Report of Work, have been 
approved as of May 10, 1994.

Please indicate this approval on the claim record sheets.

If you have any questions concerning this submission please contact 
Dale Messenger at 670-5858.

Yours sincerely,

Ron C. Gashinski
Senior Manager, Mining Lands Section 
Mining and Land Management Branch 
Minnes and Minerals Division

EM/ls 
inclosures:

cc: Assessment Files Office 
Toronto, Ontario

Resident Geologist 
Kirkland Lake, Ontario



REFERENCES

AREAS WITHDRAWN FROM DISPOSITION

M.R.O -MINING RIGHTS ONLY 

SRO -SURFACE RIGHTS ONLY 

M.-f S. - MINING AND SURFACE RIGHTS 

D*~ription Order No Dm Dnpowtion Frt*

TOWNblfE staking Restricted S f ^O'h) Mi! .G

BARRICK POWER LINE
[Application pending under uW.c Lands Act)
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