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INTRODUCTION 

A pulse electromagnetometer survey was conducted 

during the period Nov. 15/77 - Dec. 3/77 on the Jeff 
and Big J mineral claims, Sicamous area, on behalf of 

Granges Exploration AB. 

The survey was conducted to try and delineate 

any electromagnetic conductors that may be associated 

with massive sulphide mineralization indicated in a 

number of old surface pits. The mineralization 

consisted of various concentrations of pyrrhitite, 

pyrite, galena, sphalerite and chalcopyrite. 

PROPERTY 

The property consists of the Jeff and Big J 

mineral claims comprising some 12 contiguous units 

a8 illustrated on Figure 1. 

LOCATION AND ACCESS 

The survey area is located on a plateay - ridge 
between the Salmon Arm of Shuswap Lake and Mara Lake, 

Latitude 5O048IN, Longitude 119°021W, N.T.S. 82 L/14, 

Kamloops M. D., B. C. 
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SICAMOUS FORMATION ' 
flaggy limestone, sertcite 
schrst, graphite schrst 

MARA FORMATION: arg,ll,te, 
slate, sericite and chlorjte 
schist, lrmestone I 
TSALKOM FORMATION. green 
andsite and agglomerate, 
chlorite schist; slate 

SILVER CREEK FORMATION: slate. . ' .  
sericite schist; garnetifemus 
quartz-mica schist 

I CHASE FORMATION quartzite 
calcareous quertmte. garnebfernus 
quartz-mrca schmt 

MONASHEE GROUP 

1. Granitoid gneiss, augen gneiss. mica: 
quartzite, marble, hornblende gneiss. 6: 
1A. Limestone 
16. Quartzite . 1C. Hornblenge gneiss 

GRANGES EXPLORATION LTD. 
GEOLOGY MAP 
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Access is by a four wheel drive road which 

branches off the Trans-Canada Highway approximately 

23 3rm ( 14 miles ) northeast from the town of 

Salmon Arm. 

GENERAL GEOLOGY 

The general geology of the area is shown on 

Geology Map 1059A of the Vernon area. 

is shown to be underlain by the Shuswap Terrane of 

Archaean age or later. Specifically, the claim group 

is underlain to the north by the Sicamous formation 

consisting of flaggy limestone, sericite schist and 

graphite schist, and to the south by the Mara formation 

consisting of argillite, slate, sericite, chlorite 

schist and limestone. The survey grid covers an area 

of old workings consisting of a small exploratory 

audit and several trenches. This property is referred 

to as the Annis Mines property in the B. C. Department 

of Mines reports 1964, 1967 and 1970. The audit was 

driven in 1958 to intersect an extension of a surface 

showing. No mineral was intersected by the audit. 

The mineralization in the trenches is reported as 

galena, sphalerite, chalcopyrite, pyrite and pyrrhotite 

in country rocks of quartzites and schists. 

The property 
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SURVEY SPECIFICATIONS 

Survey Grid 

The survey grid was cut by a line cutting crew 

from Granges Exploration AB. 

and traverse lines were established, The traverse 

lines were orientated in a northwest - southeast 
direction at right angles to a northeast - southwest 
directed central baseline. The lines were spaced at 

75 m intervals and were designated as lines lW, 2W, 

3W or east etc. f rom a central survey line. The survey 

lines were flagged, chained and numbered at 25 m 

int erval s . 

Some 25 km of baseline 

Pulse Electromagnetometer Survey 

The PEM system is used primarily in the horizontal 

loop configuration. 

transmit loop 6 meters in diameter that is laid out 

horizontally on the ground. The loop is energized by 

a pulse of  15 to 20 amps at 24 volts. The current is 

turned o f f  by a special ramp circuit. The on-off time 

is 10.8 ms. The receive coil is generally spaced 25 - 
100 meters from the transmit l o o p ,  The signal on the 

receive coil is sampled, averaged and then stored during 

The transmitter consists of a 
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the reading interval. One sample is taken of the 

primary pulse and eight samples are taken of the sec- 

ondary field during the off time. Time synchronization 

is by radio link or cable. 

The eight channels of secondary field information 

are equivalent to a wide spectrum of frequency information 

from approximately 2 KHz to 16 H, which allows for det- 

ermination of overburden effects and penetration of 

conductive overburden. Since the secondary field is 

measured directly during the primary field off time, 

the pulse method is free of geometrical restrictions 

between the transmit and recieve coil positions, such 

as topography interference and coil alignment. 

A separation of 50 m was used for the survey. 

DISCUSSION OF RESULTS 

Figure 2 illustrates the interpretated conductors 

and conductor trends. For facile identification they 

have been designated conductor trends A ,  B, C and D. 
Individual cohductors within a conductor trend have 

then been numbered A 1 ,  A 2  etc. 

Conductor trends C and D are each in a broad 

zone of strong negative background responses as 

illustrated by the depression symbols. These areas 

%.h9t & a& GEOPHYSICAL CONSULTING G SERVICES LTD. 
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of negative.background likely reflect the underlying 

geology and may possibly be caused by conductive 

graphite bearing rocks and/or chlorite-sericite schists. 

Conductor trends A and B would appear to be in a 

different rock type of less conductivity, possibly 

quartzites and related schists. 

Figure 3 - Line 1 1 W  shows the typical conductive 

background response which affects channels 1 - 5. 

Figure 4 - Line 9W detected a strong conductor 

(%) at 2s and a weaker one at 0 # 75s. 

Figure 5 - Line 8 W  shows conductor D1 at 2s in 

the center of a broad conductive zone. 

Figure 6 - Line 7W; here the broad conductor 
trend turns nore east-west obliquely to the survey 

lines. 

conductors, appears to flatten out with a dip of s.ome 

30' - 50' to the north. 

similar conductor patterns to the continuation of 

conductor D1 ( Figures 7 - 10 ). 

Conductor D1, now possibly a number of parallel 

Conductors D2 and D3 show 

Figure 9 - Line 4W from 2N - 6N shows a typical 
broad formational conductor. However, superimposed 

on this at 4 50 N, the electromagnetic response is 

more typical of a flat conductor or off-end conductor 

response reflecting conductor C2 on line 3W. There is 

also the possiblilty that conductors C1 and C2 form a 

gA92 8 w& GEOPHYSICAL CONSULTING CI SERVICES LTD. I 
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fold structure. 

Figure 10 - Line 3W illustrates conductors C1, 

C2 and the extension of D2. 

response whereas C 1  and C2 respond in the upper channels 

indicating poorer electromagnetic conductors. 

Conductor C2 extends to line 2W, Figure 11 where it 

has decreased slightly in amplitude. A vertical loop 

D2 is a multiple channel 

detail profile, Figure 28, on line 2W at 2N indicates 

a conductor axis at 1 { 87 N at a depth of 15m. 

2W - 1s is the off-end response of conductor C3. 

Conductor Cg, though it is in the same broad conductive 

trend as C1 and C2, is a strong multichannel response 

and likely reflects at least two closely spaced parallel 

conductors, Figure 12. This conductor shows a definite 

increase in amplitude on line lBW, Figure 13, where it 

indicates an apparent dip of some 30° - 50' to the north. 

A vertical loop profile, Figure 27, shows a current 

axis at 2 60s at a depth of some 12m. A current 

axis does not determine the depth extent of a conductor 

but the point at which the maximum amount of current 

flows and thus the optimum conductive point within 

the conductor. 

a zone some 10m in thickness. 

At 

This conductor would appear to represent 

$%?H d? %%C& GEOPHYSICAL CONSULTING G SERVICES LTD. ~ 
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Line lAW, Figure 14 shows a strong conductor 

response at 2 # 75N which extends through channels 
1 - 7 and indicates possibly two closely spaced con- 
ductors. The strong response at 3s is the continuation 

of conductor C3 which extends through to Line 2E. 

all cases this conductor shows an apparent northerly 

dip. 

depth extent as the response on 2E at 6s is reduced to 

a four channel anomaly. Line 0 at 1 75N, Figure 15, 

shows a perfectly symmetrical vertical dike-like response 

of a near surface excellent conductor. Detailing was 

undertaken over this conductor with extra separations 

of 25m and 7 5 m  as shown on Figure 16. The profiles 

In 

It also appears to decrease in conductivity and/or 

tend to indicate a near surface conductor of some 

3 - 7 m in width. 
of 5Om and 75m were undertaken to try and detect a 

principle current axis; see Figure 26. Both separations 

show a current axis at 1 # 75N at a depth of 3m which 
suggests that the top portion of this conductor is of 

high conductivity and focuses the current flow near 

surface. However, since the anomaly extends strongly 

through all channels, the conductor likely extends to 

depth but decreases in conductivity as it does so. 

Vertical profiles with separations 

A decay curve plot of several anomalies is shown 

in Figure 29. The responses from the symmetrical 

gh92 8 Mi&? GEOPHYSICAL CONSULTING B SERVICES LTD. - 
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anomaly from Line 0 at 1 # 75N are shown from separations 

of 25, 50 and 75 a. All three responses show sinilar 

decay characteristics but vary in amplitude. 

flank response from 0 - 1 + 75N, a = 50 m was also 

plotted to see if the flank responses showed the same 

decay characteristics as the zenith points. Two decay 

curves were a l s o  plotted from anomaly C3, one from a 

zenith point at 0 - 3 75s and the other from a flank 

response at 1BW 3 + 25s. 

same characteriotics, separated only by amplitude. 

Moreover, the latter two curves suggest anomaly C3 is 

different from anomaly B1 in that the C3 decay curve 

is composed of two definite decay curve gradients. 

Anomaly El has a longer time constant and thus would 

appear to be a more conductive body. 

A negative 

Again both curves show the 

Figure 17 shows a small blip from conductor A 

at 1E - 6N. 
be a NE continuation of B1 that has narrowed down or 

increased in depth. An extension of conductor C3 

occurs at 5 # 50s where it shows as a very strong 

30° - 50' northerly dipping conductor. 

Conductor B2 at 1E - 0 + 50N may possibly 

This conductor 

trend shows a decrease in intensity NE-ward to line 2E. 

Figure 18 of line 2E shows conductor A which likely 
reflects mineralization that the o l d  audit was to 

investigate. Conductor A is a very weak conductor and 

%&Pi% d? %%t& GEOPHYSICAL CONSULTING G SERVICES LTD. - 
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may possibly dip flatly to the SE with respect to the 

topography. Thus the audit which is some 30 m away 

at an oblique angle to the conductor trend likely did 

not investigate this conductor. 

has increased in amplitude and would appear to be 

composed of a good conductor at 0 flanked by a narrow 

weaker one near 0 30 m N .  

Conductor B2 at 2E - 0 

Line 3E, Figure 19, shows a small conductor at 

2N which has been interpreted as the NE extension of 

conductor A .  

an apparent SE dip. The extension of this conductor 

to line 4E, Figure 20, shows a very irregular response 

possibly from a number of narrow finger-like electro- 

magnetic conductors. 

The strong conductor at 2S, B3, shows 

Figures 21 - 25, Lines 5E - 9E, detected no 
electromagnetic responses. Thus, conductor trends A 

and B have been closed out to the SW and NE whereas 

conductor trends C and I) would appear to be open to the 

NE. 

C ONCLUS I ON 

The pulse electromagnetometer survey conducted 

over the Jeff and Big J mineral claims detected 4 

strong conductor trends which have been designated 

north t o  south as A ,  B, C and D, irrespective of 

$%&2 8 GEOPHYSICAL CONSULTING b SERVICES LTD. 
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significance. Conductor trends A and B are in an area 

of no background response whereas conductors C and D 

are in background depression areas of sone -25 p.p.k. 

Thus, conductors C and D may possibly be associated with 

conductive rock formations containing graphite and/or 

clay minerals. 

REC OMMEJ!?DA TI ONS 

The conductor trends A ,  B, C and D obtained by this 

survey can be rated as very significant and likely 

reflect massive sulphide mineralization and/or pronounced 

graphite zones. It is recommended that these zones be 

tested by diamond drilling. Moreover, since a number 

of the anomalies would appear to be near surface, a 

detail geochemical survey may facilitate in selecting 

a specific target zone along an individual conductor 

trend. 

Respectfully submitted, 

C onsulxing Geo phy s ic s t 

g b m  t?? at& GEOPHYSlCAL CONSULTING G SERVICES LTD. 
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m - -  PEU S P E C I F I C A T I O N S  
I 
8 I 
I l i m e  I 

- 
0 t o  ! I- Current On d! :- Current Off 

I 
I 

I 

8 

I 

- ramp shut off time 

0 l i m e  I d-" w~ " 1-1 Rx Coil Voltage 
8 secondary samples 

3 
: i 0  

---. - 

Qllmcvy Pulse Sample 

Current Off time: 9.4 ms 
Current on time: 10.8 ms 
Cunent shut off (ramp) time: 1.4 ms 
Sample times (zero to centre of sample): .15ms, .45ms, .8!5ms, 1.45ms. 2.45ms. 3.75ms. 5.85ms. 8.85ms. 

Sample width: 100 us 
Zero time set at drop off point of primary pulse 

portability and power capabilities of the control instrument are the limiting factors. The standard transmitter i s  
designed to be carried by two men. 

MNSMlTTER - Transmitter power and loop size may be increased to obtain increased penetration. Weight, 

Loop diameter 
Loop current - 15 to 20 amps 
Loop applied voltage 
Loop output - minimum 4500 amps x meter 
Loop weight - 11.8 kilos (26 Ib) 
Control unit weight - 10 kilos (22 Ib) 
Control unit dimensions - 20.5cm x 25.5cm x 36.5cm (8" x 10" x 14.5") 
Battery supply weight - 18.1 kilos (40 Ib) 
Battery supply - 2 of 12 volt, 14 to 20 ampere hour 
Timing control by radio synchronization 

- minimum 4 meters (13 feet) 

- 24 volts 

RECEIVER - Receive coil dimensions: 55cm x 15cm (22' x 6') - Receive coil weight: 4.5 kilos (10 Ib) - Preamplifier in coil - Preamplifier batteries: 2 of 9 volt - Receive coil tripod mounted 
0 Receiver measuring instrument dimensions: 28cm x 18cm x 21.5cm (11' x 7' x 9') - Receiver measuring instrument weight: 6.3 kilos (14 Ib) 

- Primary sample width: 100 vs - Primary sample can be swept through primary pulse by means of a time calibrated pot - zero time set at primary pulse drop-off - Secondary samples (eight of them) width: 100 vs - Secondary samples time (zero to middle of sample): (1) .15ms (2) .45ms 

- Automatic sampling for 5 seconds then al l  samples automatically stored - Sample read out by means of meter - Continuous sampling possible by switching function switch to '*Continuous'* - Noise can be monitored by switching function switch to "Noise" - Battery supply: 24 volt rechargeable, 2 of 12 volt Gel GC 12-15 

. - Timing control by radio synchronization 

(3) .ems (4) 1.45ms (5) 2.45ms (6) 3.75ms (7) 5.85ms (8) 8.85ms 
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STATENENT OF QUALI PI CA T I ONS 

Eame : 

Profession: 

Education: 

Professional 
Associations : 

Experience : 

WHITE, Glen E. 
Geophysicist 

B.Sc. Geophysics - Geology 
University of British Columbia 

Associate member of Society of 
Exploration Geophysicists. 

Vice-president of B. C. Society of 
Mining Geophysicists. 

Pre-Graduate experience in Geology- 
Geochemistry - Geophysics with Anaconda 
American Brass 

Two years Mining Geophysicist with 
Sulmac Explorations Ltd. and Airborne 
Geophysics with Spartan Air Services Ltd. 

One year Mining Geophysicist and Technical 
Sales Manager in the Pacific north-west 
for W. P. McGill and Associates. 

Two years Mining Geophysicist and supervisor 
Airborne and Ground Geophysical Divisions 
with Geo-X Surveys Ltd. 

Two years Chief Geophysicist Tri-Con 
Exploration Surveys Ltd,. 

Six years Consulting Geophysicist. 

Active Experience in all Geologic provinces 
of Canada. 
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COST BFEAICDOhX 

Personnel Date Worked Wages Total 

C. Candy.. . . . . .Nov. 15-Dec. 3/77.. .$83/day. . .$1453.00 
J. Miller .........."... ...t1.........75/day.00001313.00 
S. Berryman.. . . . . . . ' I .  . . . . .'I. . . . . . . . .72/day.. . . .1260,00 
Meals and accomodations 69 ~25/day/man ......... .1312.00 
Instrument lease..............................~1137.00 

Vehicle 4x4 including gas . . . . . . . . . . . . . . . . . .~. . . .5 25.00 

Drafting supervision interpretation 

and reports. ............................... 
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