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INTRODUCTION 

From February 25, 1981 to March 04, 1981 Glen E. White 
Geophysical Consulting and Services Ltd. conducted a 
test vector pulse electromagnetometer survey across a 
portion of the SNO claims on behalf of Newhawk Gold Mines 
Ltd. The survey was undertaken to locate and delineate 
any conductive units in the area of strong chargeability 
and coincident copper, zinc and molybdenum soil geochem- 
istry anomalies. 

PROPERTY 

The property consists of the SNO 1-4 claims, record num- 
bers 847-850 recorded on August 05, 1980. They comprised 
63 contiguous units as shown on Figure 1. 

LOCATION AND ACCESS 

The property straddles Snohoosh Lake which is located 
approximately 50 km northwest of Kamloops, B.C. in the 
Clinton Mining Division at latitude 51O05' N and long- 
itude 123O55' W in NTS 92P/2. 

Access is via a good gravel road for approximately 30 km 
up the Deadman River valley north from highway 97. The 
turnoff for this gravel road is approximately 6 km west 
of Savona, a small community at the west end of Kamloops 
Lake. 
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GENERAL GEOLOGY 

The general claims are illustrated on Map 1278A in Memoir 
3 6 3  by Campbell and Tipper, 1971. The majority of the 
claim group is underlain by plateau basalt of Miocene 
age. A window in these recent flows is created by the 
valley of the Deadman River. The basalts lie on top 
of the Deadman River formation which is comprised of 
diatemaceous earth and pozzlamic ash. This formation 
occurs on the east side of Snohoosh Lake. Below this 
formation Triassic Nicola volcanics are exposed in places 
along the valley. Mr. Macleod has mapped thin bedded 
light weathering argillites and limey argillite on the 
west side of the lake around the showings. He considers 
these sediments to more likely be part of the Nicola 
series than the Deadman formation. At the north end 
of the lake granitic rocks are exposed. The mineral- 
ization consists or argentiferous and auriferous pyrite 
and chalcopyrite with minor values of molybdenum and 
tungsten in lenses of garnet skarn in the limey sedi- 
ments. 

PREVIOUS WORK 

As known to the authors at this time J.W. Macleod, P.Eng. 
described the mineralization of the claims area in a 
preliminary report dated September 17, 1980. On the 
recommendation of this report a geophysical exploration 
program consisting of line cutting, geochemical soil 
sampling, magnetometer,VLF - electromagnetometer and 
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induced polarization surveying was conducted on behalf 
of Newhawk Gold Mines Ltd. by Glen E. White Geophysical 
Consulting and Services Ltd. The results of this pro- 
gram are presented in a report by Glen E. White, B.Sc., 
P.Eng. dated December 22, 1980. 

SURVEY GRID 

The initial grid was established with north-south lines 
spaced 50 meters apart and numbered at 50 meter intervals. 
Based on the results of the previous survey the projected 
strike of a conductive target necessitated that a new 
grid orientated east-west be established. Using the 
pre-existing grid as control and retaining the same num- 
bering scheme, east-west lines were established at 100 
meter spacing from 4 0 0  N to 300 S inclusive and exten- 
ding from 400  W to 250 E with a 25 meter station interval. 

g&~& w& OEOWIYSICAL CONSULTING (r SERVICES LTD. 
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VECTOR PULSE ELECTROMAGNETOMETER SURVEY 
The pulse electromagnetometer system is a time 

domain E.M. system which can be used in the borehole 
mode, standard horizontal loop mode or deep penetra- 
ting vector mode. 

The primary field for the horizontal loop survey 
is obtained from a transmit loop 9 meters in diameter 
laid out horizontally on the ground and energized by 
a pulse of 20 amps at 24 volts with an on-off time of 
10.8 or 21.6 ms. The receiver coil is generally 
spaced 25 - 100 m from the transmitter loop. Both 
are moved simultaneously from station to station. 
The secondary field signal from the receiver coil is 
sampled and averaged for 11 seconds and then stored 
for readout. 
obtained with increasing window widths during the 
primary field off time. Time synchronization is by 
radio link or cable. 

Eight samples of the secondary field are 

The eight channels of secondary field information 
are equivalent to a wide spectrum of frequencies from 
approximately 2KHZ to 16HZ which allows for determina- 
tion of overburden. Since the time derivative of the 
secondary f i e l d  is measured d i r e c t l y  du r ing  t h e  p r i -  

mary field off time, the pulse method is relatively 
free of geometrical restrictions, such as topography 
interference and coil alignment. 

The primary field for the vector EM technique is 
obtained from a LSL ‘(Large Scale Loop) of 150 m 
(492 ft.) per side which is energized with a current 
of 25 amps at 24 volts. A resultant vector can be ob- 
tained by vector addition of the horizontal and ver- 
tical components of the secondary field. A right angle 
to this resultant points to the eddy current position. 
See Appendix for diagrams. Additionally, detailed 
conductor information can be obtained from the analysis 
of the individual component information. 
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DISCUSSION OF RESULTS 

From February 25 through March 03, 1 9 8 1  inclusive, 4.85 

line km of survey grid was established and 3.325 km of 
vector pulse electromagnetometer (PEM) survey was con- 
ducted over a portion of the SNO claims. One transmis- 
sion loop was set up on the eastern shore of Snohoosh 
Lake and seven east-west lines were surveyed as shown 
on the PEM interpretation map, Figure 2. Horizontal 
and vertical components were analyzed from both Primary 
Field Normalized data (Figures 4 to 1 9 )  and Constant 
Gain data (Figures 20 to 3 5 ) .  

Three conductive trends labelled A ,  B, and C and three 
isolated conductive responses were observed as shown 
on Figure 2. The most prominent feature noted is lab- 
elled Conductor A and is located beneath Snohoosh Lake. 
It appears to be a highly conductive and consistent zone 
as evidenced by different type responses in the different 
time channels which remain consistent on a line to line 
basis. The strength of the response suggests a graphitic 
zone at approximately 75 meters depth but because the 
feature so closely follows the shoreline of Snohoosh 
Lake it might possibly reflect a highly conductive fault 
zone which is controlling surface topography. Only one 
transmission loop was set up for this test which makes 
dip and width estimates unreliable but the feature ap- 
pears to be relatively narrow and dip steeply to the 
east. 

g&w 8 w& OCO?RYSICAL CONSULTING t SERVICES LTD. 
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Two weaker conductors are observed to the west of Sno- 
hoosh Lake and are labelled B and C. Conductor B occurs 
at approximately 5 0  meters depth, extends from line 400 N, 
station 25 W to line 00 N, station 1 7 5  W and is considered 
open to the north. It roughly parallels and occurs up 
slope from copper and zinc soil geochemistry trends and 
is coincident with chargeability and resistivity line- 
aments. A parallel fault is interpretted 75 meters east 
of this zone between lines 400 N and 200 N. 

Conductor C extends from line 00 N, station 100 E to line 
300 S, station 1 2 5  W and is considered open to the south. 
Depth is similiar to that of conductor B but increases 
slightly to the south. The zone is parallel to the wes- 
tern edge of copper and zinc soil anomalies and a charge- 
ability high. Fifty meters west of conductor C there 
are weak indications of a parallel fault which may become 
conductive to the south. 

Three isolated conductive responses are observed. The 
strongest occurs on line 300 S at station 125 E and is 
coincident with copper and zinc s o i l  anomalies and a 
chargeability high. The anomaly is presently considered 
open to the south and east. The other isolated conduc- 
tors occur on line 200  S at stations 1 7 5  W and 25 E. 
Weaker copper and zinc geochemical values correlate to 
these features which are considered closed in all direc- 
tions. 

Fault zones appear to parallel the conductive trends as 
shown on Figure 2 indicating a possible structural re- 
lationship between the features. There is a strong pos- 
ibility of an east-west trending fault in the vicinity 
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of line 00 N. Both the copper and zinc soil geochem- 
istry anomalies are displaced in the area and the VLF-EM 
and induced polarization defined resistivity trend sug- 
gests a near surface east-west lineament. If present, 
this fault infers that conductors B and C are likely 
the same feature. No direct evidence of this fault is 
observed on the PEM data since the feature is nearly 
parallel to the survey lines and the orientation of the 
primary field provides minimum coupling to east-west 
lineaments in the surveyed area. 

A composite interpretation map including results of all 
geophysical and geochemical surveys discussed in this 
report is presented as Figure 3 .  

SUMMARY AND CONCLUSIONS 

In late February and early March, 1981 Glen E. White 
Geophysical Consulting and Services Ltd. established 
4.85 line kilometers of survey grid and conducted 3.325 

kilometers of test vector pulse electromagnetometer survey 
over a portion of the Newhawk Gold Mines Ltd. Sno claims. 

A very strong conductive response believed to be related 

to either graphite or a highly conductive fault plane or 
gouge was observed beneath Snohoosh Lake. In addition 
two weaker conductive trends and possibly associated 
fault zones were observed to coincide with copper and 
zinc soil geochemistry anomalies and induced polarization 
defined chargeability highs. VLF-EM and induced polar- 
ization resistivity trends along with geochemical trend 

$%9m & Wk%? OEOPHYSICAL CONSULTINO 6 SERVICES LTD. 1 



8 

displacements suggest an east-west trending fault in 
the vicinity of line OON. If present this fault infers 
the two weaker conductive trends are part of the same 
feature. Three isolated conductors are observed: one 
near the lake edge on line 300 S station 125 E and the 
others on line 200 S at stations 175 W and 25 E. The 
former exhibits good correlation to geochemical and char- 
geability anomalies and is considered open to the south 
and east. The later two are near copper and zinc geo- 
chemical anomalies and are considered closed. 

RECOMMENDATIONS 

Conductor A is the strongest response observed on the 
PEM data and undoubtedly represents a major lithologic 
unit or structural feature. Although it is unlikely 
a massive sulphide target it should be tested by dia- 
mond drilling to confirm its' composition. An estimate 
of the dip should be established by examination of the 
surrounding rock before finalizing the collar location, 
with the intention of intersecting the anomaly at a point 
approximately 75 meters below grid location 200 N, 140 E. 

Conductors B and C give responses more typical of a lesser 
conductive, massive sulphide body and/or graphite zone 
and should be tested by diamond drilling. The conductors 
appear relatively consistent along their established 
strike although conductor C indicates a slightly higher 
conductivity and increased depth to the south. Terrain 
restrictions, correlation to chargeability and geochem- 
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ical anomalies and cross faulting should be considered 
in the choice of drill locations. 

The isolated anomaly on line 300 S at station 1 2 5  E shows 
excellent geochemical and induced polarization correla- 
tion and should be tested by diamond drilling. 

Based on favorable or encouraging drill results the PEM 

survey should be extended to provide double loop cov- 
erage and extend the strike of conductor B to the north, 
C to the south and the isolated anomaly on line 300 S 
station 125 E to the south. When the transmission loop 
is in a favorable position a number of north-south lines 
should be surveyed to locate and delineate any east-west 
faulting in the vicinity of line OON. 

Respectfully su2mitted, 

g&m & w& GEOPHYSICAL CONSULTING (r SERVICES LTD. 



10 

PEM S P E C I F I C A T I O N S  
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Primary Pulse Sample 

Current Off'time: 9.4 m s  
Current on time: 10.8 m s  
Current shut off (ramp) time: 1.4 m s  
Sample times (zero to centre of sample): .15ms, .45ms, .85ms, 1.45ms, 2.45ms. 3.75111% 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 l imiting factors. The standard transmitter i s  
designed to be carried by two men. 

Loop diameter - minimum 4 meters (13 feet) 
Loop current - 15 t o 2 0  amps 
Loop applied voltage - 24 volts 
Loop output - minimum 4500 amps x meter * 
Loop weight - 11.8 k i los (26 Ib) 
Control unit weight - 10 ki los (22 Ib) 
Control unit dimensions - 20.5cm x 25.5cm x 36.5cm (8" x 10" x 14.5") 
Battery supply weight - 18.1 k i los (40 Ib) 
Battery supply - 2 of 12 volt, 14 to 20 ampere hour 
Timing control by radio synchronization 

TRN'JSMiTTER - Transmitter power and loop size may be increased to obtain increased penetration. Weight, 

RECEIVER 
Receive co i l  dimensions: 55cm x 15cm (22" x 6') 
Receive coil weight: 4.5 kilos (10 Ib) 
Preamplifier in  co i l  
Preamplifier batteries: 2 of 9 volt 
Receive co i l  tripod mounted 
Receiver measuring instrument dimensions: 28cm x 18cm x 21.5cm (11" x 7" x 9') 
Receiver measuring instrument weight: 6.3 k i los (14 Ib) 
Timing control by radio synchronization 
Primary sample width: 100 \IS 
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 p s  
Secondary samples time (zero to middle of sample): (1) .15ms (2) .45ms 
(3) .85ms (4) 1 A5ms (5) 2.4511-1s (6) 3.75ms (7) 5.85ms (8) 8.85111s 
Automatic sampling for 5 seconds then a l 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 
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SURFACE 

!$+--SAMPLE 2 ,  CURREN' 

Location of the Current Path in the Conductor 
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PE RS ONNAL 

COST BREAKDOWN 

DATE WAGES TOTAL 

M. Gray Feb 25-March 4/81 $165.00 $1,320.00 
M. Mcphail Feb 25-March 2/81 $135.00 $1,080.00 

Meals and Accommodations .............. $ 640.00 
Vehicle all inclusive ................. $ 560.00 
Instrument ............................ $ 600.00 
Computer processing 16 Component plots. $ 240.00 
Interpretation, drafting & reports .... $ 750.00 

Total ............................. $5,190.00 

ghm & w& GEOPHYSICAL CONSULTING G SERVICES LTD. 
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Society of Exploration Geophysicists 

Three years undergraduate work in 
geology - Geological Survey of Canada, 
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Three years Petroleum Geophysicist, 
Senior Grade, Amoco Canada Petroleum 
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Two years consulting geophysicist, 
Consulting geologist - B.C., Alberta, 
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White Geophysical Consulting & Ser- 
vices Ltd. 
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STATEMENT OF QUALIFICATIONS 

NAME: WHITE, Glen E., P.Eng. 
PROFESSION: Geophysicist 
EDUCATION: B.Sc. Geophysics - Geology 

University of British Columbia 
PROFESSIONAL 
ASSOCIATIONS: Registered Professional Engineer, 

Province of British Columbia 
Associate member of Society of Exploration 
Geophysicists. 
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.. 

EXPERIENCE: Pre-Graduate experience in Geology - 
Geochemistry - Geophysics with Anaconda 
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Two years Mining Geophysicist with Sulmac 
Exploration L t d .  and Airborne Geophysics 
with Spartan Air Services Ltd. 
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Ten years Consulting Geophysicist 
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of Canada 
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