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I 1.0 SUMMARY 

I -- A combined geochemical, electromagnetic (VLF-EM) , magnetic and induced 
1 polarization survey program was carried out on the Ultramafic claim 
1 group in order to determine the presence of economic minerals within the 

claimed area. 

, The VLF-EM method proved responsive to near surface structure, water 
courses and overburden. Magnetic results show an active magnetic unit, 
believed to represent the Tulameen Ultramafic Complex, adjacent to a 
quiet magnetic unit, believed to represent Nicola Group metavolcanics 
and metasediments. The boundary between the two magnetic units may 
represent either a geologic contact or a fault between the Tulameen 
Ultramafic Complex and Nicola Group metavolcanics. The magnetic 
boundary is parallel to and close to a significant chargeability high 

, anomalous zone which is related to a resistivity high trend. 

Two interesting anomalous IP trends were delineated. The first and 
strongest trend, on lines 100 through 300 E, is believed to contain 
significant amounts of disseminated metallic sulphides. The second 
trend, on lines 400 E, 500 E and 700 E is, as mentioned above, 
associated with a magnetic boundary interpreted to be the ultramafic 
contact. Chargeability, interpreted to be disseminated sulphides, is 
related to a resistivity high which is believed to represent a silicious 
zone. 

Additional geological investigations and rock sampling of the targets 
found by the present survey should be carried out. Additional 
geophysical and geochemical surveys should be performed on a detailed 
grid system in order to understand the petrology and mineralogy of the 
area in greater detail and to more adequately define the present 
mineralized trends as well as to find additional targets which may 
contain gold mineralization. 

Subsurface targets obtained from the additional surveys should be 
trenched or drilled to determine their econamic potential. 
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I "-- 2.0 INTRODUCTION 

r 2.1 General 

A combined soil geochemistry and geophysical program was carried out on 
the Ultramafic claim group in the Similkameen Mining Division near 
Tulameen, B.C. The geophysical program consisted of electromagnetic 
(VLF-EM), magnetic and induced polarization (IP) surveys on a road 
system located within the Ultramafic claim group. All IP survey and 
VLF-EM/magnetic survey was carried out on the road system. The program 
was carried out from May to October, 1990. 

2.2 Objectives 

- to test for the presence of economic mineralization, 
- to use the VLF-EM and magnetic methods in order to follow possible 
mineralized trends and to establish new unrecognized conductive 
trends, 

- to establish a correlation between magnetic minerals and mineralized 
trends, 

- to determine the presence of metallic chargeable particles which may 
represent regions of significant mineralization hosting precious 
metals, 

- to locate geochemically anomalous areas which correlate with ground 
geophysical targets in order to establish priority regions for 
future exploration. 

2.3 Method 

Initially, lines 7300E, 7400E and 7500E were extended to the north from 
10500N to 11500N in order to cover a region believed, from earlier work, 
to be anomalous in platinum. These lines were not surveyed because it 
was decided that the surveys would be more efficient, therefore 
providing more coverage in interesting areas, by surveying on the 
extensive logging road system within the area. Stream sediment samples 
were collected using the "pan and sieve method" and soil sampling of the 
"B" horizon was conducted along several road cuts as described under the 
geochemical interpretation, Section 4. GEOCHEMISTRY. 



2.4 Claim Status 

P- - Similkameen Mining Division 
- Ultramafic Group Claims 
- NTS 92 H/IOW - - Latitude: 49 deg. 30 min. N 
- Longitude: 120 deg. 48 min. W 
- Claim Owner: E.R. Rockel 

Claim Name Units Record # 

Ultra #1 
Ultra #2 
Mafic 81 
Jam #I 
Jam #2 
Jam #3 
Jam #4 
Jam #5 
Jam #6 
Snow #1 
Snow #2 
Flake #1 

Record Date Expiry Date 



, -4- 
P 2.5 Location and Access 

The property is located 5 km. southwest of Tulameen, B.C. Access to the 
Ultramafic claim group is from Coalmont via logging roads for 10 km. 
west to the eastern edge of the property. 

; - 2.6 Operations and Communications 

personnel and equipment were mobilized from Vancouver, B.C. by truck. 
accommodation for all personnel was at the Villager Motel in 
Princeton, B. C. 
food was obtained in Princeton, B.C. 
communications were by land line telephone from Princeton. Field 
communications were by Motorola HT-600 transceivers. 
a four wheel drive truck was used to carry personnel and equipment 
into the grid area and for transportation within the survey grid. 

2.7 physiography 

The topography of the survey area was moderate with numerous steep 
slopes. Vegetation consisted primarily of fir and pine. Extensive 
logging has taken place within the area surveyed. 

2.8 Previous Work 

In 1988, Interpretex Resources carried out a reconnaissance geophysical, 
geochemistry and geological program over the ~ltramafic claim group. 
Geochemistry results indicated possible platinum occurrences within the 
claim group and geophysical results suggested that coincident VLF-EM and 
magnetic anomalies may be indicators of mineralization. 

In 1989 additional geophysical and geochemical surveys were carried out 
which reinforced indications that precious metal accumulations in the 
area may be of economic interest. 

3.0 GEOLOGY 

The Ultramafic Group claims straddle the northwesterly trending contact 
between the Triassic Tulameen Ultramafic Complex (TUC), an 'Alaskan' 
type zoned ultramafic intrusion, and the upper Triassic Nicola Group 
metavolcanics and metasediments to the northeast. The Miocene Princeton 
Group sediments are present along the eastern edge of the claims. 



CC 4.0 GEOCHEMISTRY 

4.1 Introduction 
2- 

In August and October 1990 geochemist S. Zastavnikovich carried out 
reconnaissance-scale stream sediment sampling coverage over the more 
accessible portions of the Ultramafic claims group, based on high 
quality field sieved pan and sieve method of sampling. Minor 
prospecting and collection of rock samples, mostly float, was also 
conducted along the sediment sampling traverses, indicating the whole 
claims area to be mantled in deep glacial overburden, with only scarce, 
erratic, outcrops being present. 

A total of 48 sediment and 14 rock samples were collected and analyzed 
for fire-geochemical gold, platinum and palladium, and for 30 trace- 
elements by ICP, using standard geochemical methods, at the Min-En 
Laboratories in N. Vancouver. The sample locations, together with 
geology, drainage, and claims outline are presented on the large scale 
1:5,000 geochemical map, Fig. # 6, in pocket. 

The geochemical sampling was concentrated in the more accessible 
portions of the western and central claims area, where the regional 
geological maps (see Fig. # 2A) indicate presence of the northwesterly 
trending contact zone between the Tulameen Ultramafic Complex (TUC) 
rocks to the southwest and the Nicola meta-sediments to the northeast. 
Strong gold anomalies of up to 500 ppb Au have been located in the major 
streams draining northwesterly into Olivine Creek, while weakly 
anomalous gold values of up to 18 ppb Au and anomalous ICP trace 
elements are present in the small streams along the TUC contact zone. 
Anomalous platinum and palladium (PGEfs) values of up to 136 ppb Pt and 
59 ppb Pd are present in the larger streams draining the TUC rocks in 
the NW and SE corners of the claims. 

4.2 Stream Sediments Geochemistry 

A total of 48 high quality field-sieved stream sediment samples were 
obtained from the drainages along the NW-SE central axis of the 
TUC-Nicola contact zone and along portions of two old logging road cuts 
where intersected by flowing water at approximately 100 m. intervals, 
as indicated on the sample location map, Fig. # 6, in pocket. 

The highest gold anomalies are located in the two large streams draining 
the Tanglewood Hill claims area northwesterly into the Olivine Creek, 
with samples # SZ03 & 04 having 509 ppb Au and 196 ppb Au 
respectively. Strongest platinum values are present in Olivine Creek 
samples # SZ02 & 05 with 83 ppb Pt and 31 ppb Pt in the northwest, and 
platinum and palladium values in sample # SZ44 with 136 ppb - Pt and 59 
ppb Pd in the southeast of the claims area, where the TUC rocks are 
present. . . .6 



Weakly anomalous gold values of up to 18 ppb Au occur in samples SZO1, 
17, 37, 39, and 46, located in the vicinity of the projected TUC-Nicola 
contact zone, and having additionally intermittently anomalous trace 
elements Bar As, Mo, Cu, Zn, and major elements Ca, K, Mg, Na. 
Other sediment samples located along the contact zone, such as numbers 
SZ17, 19, 21, 22, are strongly to moderately anomalous in Ag and Ba, and 
in major trace elements Ca, Fe, K, Mg, Na, which may indicate possible 
presence of iron-magnesium rich carbonates such as listwanite. 
Neighboring samples numbered SZ04, 06, 11, 12, 13, 18 and 41 are 
variously anomalous in arsenic, and negatively anomalous in most of the 
major trace elements, which may indicate possible presence of 
silicification. Similarly anomalous trace element patterns are repeated 
in sediment sample numbers SZ14-16 in the Nicola rocks terrain to the 
northeast, where quartz veins (rock samples R08,09) have been located in 
rarely found outcrop. 

4.3 Rock Geochemistry 

A total of 14 rock samples was collected while prospecting along the 
sediment sampling traverses, the presence of sulfide minerals, 
silicification, alteration and rust being emphasized as indicators of 
possibly enhanced precious metals values. As described below, most of 
the rock samples are float, due to the general scarcity of outcrops in 
the claims area: 

Rock sample no. Description 

- quartz vein float 
- rusty hornblende pyrox. float with minor pyrite 
- rusty hornblende pyroxenite float 
- quartz vein float 
- quartz-calcite float, very rusty 
- same as R05 
- Nicola outcrop, very rusty, minor qtz. veinlets 
- 30 cm wide quartz-vein outcrop 
- same as R08 
- gabbro float, with 5% pyrrhotite 
- same as R10 
- rusty Nicola outcrop, -minor 1 cm qtz. veining 

As indicated on the sample locations map, Fig. # 6, in pocket, the rock 
samples collected contain barely detectable precious metals values of up 
to 9 ppb Au, 57 ppb Pt, and 4 ppb Pd, but have variously moderately 
anomalous trace elements Ag, As, Ba, Cu, Mn, Mo, Sb, Zn, Ga, Sn, W, and 
Cr, and major elements Al, Ca, Fe, K, Mg, Na, and P. 

In general, the quartz vein sample numbers R01, 04, 08, 09, are 
anomalous in arsenic, chromium, moly, and even antimony, and carry . . .7 



detectable precious metals values. The pyroxenite rocks numbers R02, 
03, and the gabbros numbers R10, 11, are anomalous in trace elements Ag, 
Cu, Ni, Zn, and in major elements Al, Ca, Fe, K, Mg, Na, P, indicating 
alteration. The rusty, weakly siJicified Nicola rocks numbers R07, 
101-103, are variously anomalous in Ag, As, Ba, Cu, Mo, Zn, and Ga, and 
in major elements Al, K, Mg, indicating alteration, while the 
quartz-carbonate rocks numbers R05, 06, are anomalous in trace elements 
Ag, As, Cu, Li, Mn, Nil Ga, and in major elements Al, Ca, K, Mg, Na, P, 
indicating both silicification and various other types of alteration. 

4.4 Conclusions 

1. The presence of detectable gold and platinum values in quartz float 
samples, and associated anomalous arsenic, and particularly antimony in 
sample RO1, are all favorable indicators of possible association with 
precious metals mineralization at depth in the claims area. 

2. Detectable gold values in stream sediment samples along the 
projected Tuc-Nicola contact zone, combined with geochemical indications 
of likely silicification and iron, magnesium-carbonate alteration, are 
likewise indicators of possible gold mineralization along favorable 
structural conduits. 

3. Variously anomalous Ag, As, Ba, Cu, Li, Mo, Ni, Zn, W, and 
detectable gold values present in stream sediments along the NW slope of 
the Tanglewood Hill, combined with geochemical evidence of likely 
silicification present along the contact between samples SZ06 and 07, as 
well as the strongly anomalous gold values in SZ03 and 04, indicate 
possible presence of precious metals concentrations at depth. 

4.5 Recommendations 

1. The sparse drainage sampling on the Ultramafic claims group has 
already established the presence of anomalous precious metals values, 
lithological boundaries, and indications of favorable alteration for 
gold mineralization. 

2. Additional systematic high-quality geochemical sediment sampling in 
detail over the rest of the claims is required in order to define 
anomalous areas, to be followed with geochemical soil sampling and 
geophysical surveys for detailed definition of drilling targets. 



C 5.0 GEOPHYSICS 
b 
B 5 .1  SURVEY SPECIFICATIONS 

C 

5.1.1 Survey Parameters 

- survey line separation - 100  m. on survey lines 
- survey station spacing - VLF/magnetic 12.5 m., 

- IP 25 m. 
- horizontal control - lines were surveyed by compass and hip chain 

with estimated slope corrections 
- stations were located using felt pen 
markings and flagging tied to vegetation 

- VLF-EM survey total 5.2 km. at 12.5 m. spacing 
- magnetic survey total 5.2 km. at 12.5 m. spacing 
- IP survey total 4.450 km. at 25 m. spacing on 8 lines. 

5.1.2 Equipment Parameters 

- VLF-EM and Magnetic Surveys 
- Scintrex Omni Plus combined VLF-EM and magnetometer 
- In-phase (dip angle) and Quadrature (out-of-phase) measured 
in percent at each station - field strength measured at each station - transmitting stations used - NLK (24.8 kHz) - Seattle, Wash. 

- NAA (24.0 kHz) - Cutler, Maine 
- earth's total magnetic field measured in gammas (nanoteslas) 
- magnetic variations controlled by automatic magnetic base 
station recording every 30 seconds 

- instrument accuracy +/- 0.1  gamma 
- station repeatability better than +/- 3 gammas in low 
gradients 

- IP Surveys 
~untec Mk I1 7.5 kilowatt transmitter 
Androtex Limited TDR-6 six channel automatic recording 
time domain receiver 
time delay: 80 msec. 
integration time: 240 msec. 
slices averaged: 2 and 7 (out of 10  slices) 
apparent chargeability measured in milliseconds 
potential electrode voltage measured in millivolts 
apparent resistivity calculated in ohm-meters 
dipole spacing "a" = 25  meters, n = 1 to 6 
pole-dipole survey method used. 

5.1.3 Equipment Specifications - see Appendix I11 



5 .2 DATA 

5.2.1 Calculations 

- Total Field Magnetic Data 
Total field magnetic readings were individually corrected for 
variations in the earth's magnetic field using magnetic base 
station values. 

The formula used for magnetic corrections was; 
CTFR = TFR +- (DBL - BSR) (gammas) 

where: CTFR = Corrected Total Field Reading 
TFR = Total Field Reading 
DBL = Datum Base Level 
BSR = Base Station Reading 

- Apparent Resistivity Calculations 
Apparent resistivity values were calculated using the formula: 

Pa = 2n(n + l)PI*a*(V/i) (ohm-meters) 
where : n = "n" values of 1 t o  6 

PI = 3.14 
a = electrode separation (meters) 
V = observed voltage (millivolts) 
i = observed current (amps) 
* = "multiplied by" 

5.2.2 Presentation 

- Magnetic data were profiled and are presented on Figure # 3 at a 
scale of 1:5000, 

- Cutler VLF-EM in-phase, out-of-phase and field strength 
readings are presented in profile form on Figure # 4 at a 
scale of 1:5000, 

- Seattle VLF-EM in-phase, out-of-phase and field strength 
readings are presented in profile form on Figure # 5 at a 
scale of 1:5000, 

- Geochemical sample locations, drainage systems and geologic 
contacts are presented on Figure # 6 at a scale of 1:5000, 

- The geophysical interpretation is presented on Figure # 7 at a 
scale of 1:2500, 

- Apparent resistivity and apparent chargeability values for n = 1 
to n = 6 are presented as contoured pseudosections and Fraser 
Filter profiles on Figures # IP-1 to IP-8 at a scale of 1:2500 

- Field readings and calculated values are listed in Appendix IV. .... 10 



8 5.3.1 Discussion of Results - 
Total field magnetic data from the Ultramafic survey area were noise 
free with no cultural sources observed. Magnetic readings ranged from 

- about 53800 nT. to 62000 nT. The magnetic datum value for the total 
field magnetic profile map was determined by statistical analysis to be 
57300 nT. This datum value graphically shows if a magnetic reading is 
above or below the mean value for the grid. The magnetic environment 
over the survey area appears to be divided into active and inactive 
regions. 

VLF-EM data were noise free, and no cultural sources were observed. 
Field strength readings are dependent on transmitter power output and 
weather conditions therefore these results are time dependent. For this 
reason level changes in field strength values result from data acquired 
on different days. Seattle and Cutler results exhibit similar character 
and both frequencies were used in the present interpretation. 

VLF-EM data display a response to topography within the survey area. 
The topographic signature characteristically exhibits long wavelength 
and large amplitude in-phase and quadrature responses as well as a broad 
field strength anomaly. Topographic effects are seen as strong positive 
in-phase results on up-slopes and negative on down-slopes. 

Induced polarization data were noise free except on line 600 E where 
very conductive ground produced low signal and thus unacceptable 
readings. Chargeability readings ranged from less than 1 mSec. to 
greater than 30 mSec. with resistivity values from less than 100 
ohm-meters (less than 1 ohm-meter on line 600 E) to greater than 2000 
ohm-meters. 

5.3.2 Conclusions 

Magnetic results were successful in defining magnetic units, which are 
believed to represent different lithology, namely magnetic (Gabbro or 
ultrabasic) and non-magnetic rocks (Nicola metasediments and 
metavolcanics) . 
The boundary between magnetic and non-magnetic units may represent 
either a geologic contact or a faulted contact. Since contact- 
metasomatic deposits as well as silicious veins or dykes are the targets 
of the survey, the boundary between intrusives and country rock is 
important, especially when conductors or chargeability anomalies, which 
may indicate sulphides, are discovered nearby. Abrupt strong magnetic 
highs on line 100 E are on surface with small depth extent. They are 
believed to be caused by boulders of ultrabasic rock, possibly glacially 
derived. . . .ll 



i p  The VLF-EM method defined a number of conductors which are believed to 
represent water courses, some possibly related to structural features. 
Conductive response on line 600 E was weak and is believed to be 
entirely due to overburden. I '  I 

Induced polarization results showed two interesting and continuous 
.. anomalous trends. The first and strongest trend can be seen on lines 

100 E, 200 E, and 300 E. The strongest anomaly within the trend, on 
line 300 E, is shallow and is associated with a resistivity low, This 
association indicates that significant amounts of lower resistivity 

r material such disseminated sulphides may be present within the anomalous 
zone. A relatively strong chargeability response of over 30 mSec. 
reinforces the interpretation of disseminated sulphides near surface, 

I -- IP pseudosection characteristics suggest that the chargeable zone is 
P 
t partly associated with narrow zones of high resistivity material, such 

as silicified rock or quartz veins, and that the chargeable body becomes 
: . .  deeper towards the southeast. The narrow zones of higher resistivity 

material, interpreted as silica rich, may represent quartz veins 
emanating from the ultrabasic intrusion along structures. Additional 
coverage would be needed to trace the full length and width of the 
anomalous material. 

The second anomalous trend, on lines 400 E, 500 E and 700 E, is weaker 
than the first and relatively narrow, however the anomalous zone is open 
to the northwest and to the southeast and seems to closely parallel a 
strong magnetic trend interpreted as ultrabasic rock. This suggests 
that the anomalous IP feature is close to an ultrabasic contact. The 
entire feature is associated with a resistivity high which again 
indicates an association with silicious material such as skarn or quartz 
veins. Therefore the chargeability anomaly is believed to be due to 
disseminated metallic sulphides within a silicious environment. 
Pseudosections suggest that, although the chargeable zone is relatively 
narrow near surface, it appears to have good depth extent and seems to 
broaden out at depth, possibly widening into more than one zone. 

A moderately strong chargeability anomaly on line 800 E occurs at a 
change from low resistivity less magnetic material in the north to high 
resistivity more magnetic material in the south. This indicates that 
the IP anomaly is related to the ultrabasic contact and is probably due 
to mineralization within the contact zone. 

Line 600 E was surveyed in order to quickly test the composition of 
underlying material to the east to determine if more time should be 
spent on the "Mafic 1" claims during the present survey program. 
Results showed that the region is underlain by very low resistivity 
material interpreted to be wet glacial clays and muds. Additional 
exploration in this region and to the east was not attempted, 



I 6.0 RECOMMENDATIONS 
b - An extensive and detailed geological, geochemical and geophysical survey 

program is recommended over the claimed area in the next stage of 
exploration. The survey program objectives should be to confirm the 

-- presence of anomalous precious metal values, their extent and 
association with additional geophysical anomalies and to investigate the 
occurrences in the area which could become economic targets. 

On the basis of additional geological, geochemical and geophysical 
results, areas which show anomalous economic mineral potential should be 
considered for subsurface exploration in order to determine their 
economic potential. 
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I, Edwin Ross Rockel, Geophysicist of Surrey, British Columbia, Canada, 
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I am a Professional Geophysicist registered in the Province of 
Alberta. 

I am a Professional Engineer registered in the Province of 
Saskatchewan. 

I am a Certified Professional Geological Scientist registered in the 
United States of America. 

Geophysical work described in this report and the interpretation of 
data therefrom were carried out by employees of Interpretex 
Resources Ltd., under my supervision. 

This report may be used for the development of the property, 
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a manner as to convey meanings different from that set out in 
the whole. 
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STATEMENT OF EXPENDITURES 

Geochemical Survey 

- Field Labour Costs (including equipment, supplies, 
vehicle rental, fuel and room and board) $ 2,175.75 

- Other Costs 
Assay Cost - Min En ~aboratories Ltd. - $ 1,274.25 
Computer posting and plotting $ 100.00 
Interpretation and report writing $ 1,000.00 

- Geochemical Survey Cost $ 4,550.00 

2. Geophysical Survey (VLF-EM, Magnetic & Induced 
Polarization Surveys) 

- Field Labour Costs (including equipment, supplies, 
vehicle rental, fuel, room and board)(2 trips) $14,190.00 

- Other Costs 
Computer profiling and plotting $ 375.00 
Reproduction costs $ 35.00 
Interpretation and report writing $ 2,450.00 

- Geophysical Survey Cost $17,050.00 

4. Line Cutting 

- Field Labour Costs (including supplies, vehicle 
rental, fuel, room and board for 2 trips to site) $ 1,609.00 

5. TOTAL COST 

Dates 

Field Work - May 2, Aug. 18, 19, 31, Sept. 1, 2, 3, 22, 23, 24, 25, 
Oct. 9, 10, 11, 1990 

Office Work - Oct. 14, 1990, Jan. 7, 10, 11, 12, 13, 14, 15, 1991. 



APPENDIX I1 

GEOCHEMICAL ANALYSIS SHEETS 



COMP: INTERPRETEX RESOURCES LTD. 
PROJ: COALMONT 
ATTN: E.ROCKELL/S.ZASTAVNIKOVICH 

SAMPLE 
NUMBER 

R 0 4  
R 0 5  
R 0 6  
R 0 7  
R 0 8  
R 0 9  
R 0 1 0  
R O l  I 

1 

MIN-EN LABS - I C P  REPORT 
7 0 5  WEST 15TH ST., NORTH VANCOUVER, B.C. V7M I T 2  

( 6 0 4 ) 9 8 0 - 5 8 1 4  OR ( 6 0 4 ) 9 8 8 - 4 5 2 4  

F I L E  NO: O V - 1 2 6 1 - R J 1  
DATE: 9 0 / 0 9 / 2 7  

* ROCK * (ACT:F31) 





COMP: INTERPRETEX RESOURCES LTD. 
PROJ: O L I V I N E  
ATTN: ED ROCKEL 

SAMPLE 
NUMBER 
S Z 2 3  
5 2 2 4  
S Z 2 5  
S Z 2 6  
S Z 2 7  

MIN-EN LABS - ICP REPORT 
7 0 5  WEST 1 5 T H  ST . ,  NORTH VANCOUVER, B.C. V7M I T 2  

( 6 0 4 ) 9 8 0 - 5 8 1 4  OR ( 6 0 4 ) 9 8 8 - 4 5 2 4  

F I L E  NO: O V - 1 6 2 7 - S J 1  
DATE: 9 0 / 1 1 / 0 2  

* S O I L  * (ACT:F31)  



APPENDIX I11 

EQUIPMENT SPECIFICATIONS 



/ I Specifications* 
I 

. . . . . .  Frequency Tuning Range. -15 to 30 kHz, with bandwidth of 150 HZ; tuning 
mnge accommodates new Puerto Rico station 
a t  28.5 k ~ z  

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

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

quadrature tor alternately, horizontal 
amplitude) 

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

Display .. . . . . . . . . . . . . . . . . . . . . .  Custom designed, ruggedized liquid ~rystal 
display with built-in heater and an operating 

I temperature range from -40°C to + 5S°C. The 
display contains six numeric digits, declmal 
point, battery status monitor, signal strength 
status monitor and function descriptors. 

1 RS232C ~erial 110 interface ..... .2- baud rate, 8 data bits, 2 stop bits, no parity 

Test Mode .................... A. Diagnostic Testing (data and programmable 
memory) 

B. Self Test (hardware) 

................. I Sensor Head .Contains 3 orthogonally mounted coils with 
automatic tilt compensation 

Operating Environmental 
Range . . . . . . . . . . . . . . . . . . . . . .  - 400~  to + 5 5 0 ~ ;  

0 - 100% relative humidity; 
Weatherproof 

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

Weights and Dimensions 
instrument console ......... .2.8 kg, 128 x 150 x 250 mm 
sensor Head. ............... .2.1 kg, 130 dia. x 130 mm 
VLF El t?~t ro f l l~~ Module. ...... .7.7 kg, 40 x 150 x 250 mm 
Lead Acid Battery Cartridge .. .1.8 kg, 235 x 105 x 90 mm 
Lead Acid Battery Belt . . . . . . .  .1.8 kg, 540 x 100 x 40 mm 
Disposable Battery Belt . . . . . .  .1.2 kg, 540 x 100 x 40 mm 

Printed in caCanada 



Specifications 
. . . . . . . . . . . . . . . . . . . . . . . .  w m i c  Range .18,000 to 110,000 gammas. RolCover display feature 

suppresses first significant digit upon exceeding 100,000 
gammas. 

. . . . . . . . . . . . . . . . . . . . . . . .  Tuning Method Tuning value is calculated accurately utilizing a specially 
develoDed tuning algorithm - - 

. . . . . . . . . . . . . . . . . .  Automatic Fine Tuning. * 15% relative to ambient field strength of last stored 
value 

D ~ P W  ~esolution. . . . . . . . . . . . . . . . . . . . . . .  0.1 gamma 
. . . . . . . . . . . . . . . . . . .  PrOCesslng Sensitivity. f 0.02 gamma 

. . . . . . . . . . . . . .  StatMical Error Resolution. .OD1 gamma 
. . . . . . . . . . . . . . . . . . . .  Absolute Accuracy i 1 gamma at  50.000 gammas at 23°C * 2 gamma over total temperature range 

Standard Memory Capacity 
Total Field or mdient. . . . . . . . . . . . . . . . . .  1,200 data blocks or sets of readings 

. . . . . . . . . . . . . . . . . . . . . . .  lle-Line Points .I00 data blocks or sets of readings 
. . . . . . . . . . . . . . . . . . . . . . . . .  Base Station .5,000 data blocks or sets of readings 

Msp ls/ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  customdesigned, hggedized liquid uysta~ display with an 
operating temperature range from -40°C to + SS°C. The 
display contains six numeric digits, decimal point battery 
status monitor, signal decay rate and signal amplitude 
monitor and function descriptors. 

. . . . . . . . . . . . . . .  RS 232 Serial 110 Interface. .2400 baud, 8 data bits, 2 stop blts, no parity 
Gradient Tolerance . . . . . . . . . . . . . . . . . . . . . .  6,000 gammas per meter (field proven) 
~ e s t  hmje . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A. Magnostic teseing (data and programmable memow 

B. Self Test (hardware) . 
. . . .  sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  optimized mlniaQJre design. Magnetic cleanliness is 

consistent with the specifled absolute accuracy. 
Gradient Sensors. . . . . . . . . . . . . . . . . . . . . .  . .0.5 meter sensor separation (standard), normalized to 

gammaslmeter. optional 1.0 meter sensor separation 
available. HoFizontal semors optional. 

sensor Cable . . . . . . . . . . . . . . . . . . . . . . . . . . .  Remains flexible in temperature range specified, includes 
strainrelief connector 

Cycling Time (Base Station Mode) . . . . . . . . . .  Programmable from 5 seconds up to 60 minutes in I 
second increments 

. . . . . . . . . . .  Operating Environmental Range -40°C to +55*C; 0400% relative humidity; weatherproof 
Power SUPPIV . . . . . . . . . . . . . . . . . . . . . . . . . .  N o w n e t i c  rechargeable sealed lead-acid battery 

cartridge or belt rechargeable NiCad or Disposable b a t t e ~  
cartridge or belt; or 12V DC power source Option for base 
station operation. 

. . . .  Battery CamjdgelBelt Ufe. . . . . . . . . . .  .2,000 to 5,000 readings, for sealed lead acid power supply, 
depending upon ambient temperature and rate of 
readings 

Weights and Dimensions 
mtrurnent comore only. . . . . . . . . . . . .  .2.8 kg, 238 x 150 x ~ o m m  
NiCad or Alkaline Battery Cartridge . . . . . .  .1.2 kg, 235 x 105 x 90mm 
NiCad or Alkaline Battely ~ e l t .  . . . . . . . . . .  .1.2 kg, 540 x 100 x 40mm 
Lead-Acid Battery Cartridge . . . . . . . . . . . .  -1.8 kg, 235 x 105 x 90mm 

. . . .  md-Acid Battery Bat. . . . . . . . . . . . .  -1.8 kg.540~100x40mm 
Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2 kg. 56mm diameter x 200mm 
Gradlent Sensor 
(0.5mseparatlon -standard, . . . . . . . . . .  .2.1 kg, Xwn diameter x 790mm 

Gradlent Sensor 
(?.Om separation -0ptlonaD : . . . . . . . . . . .  .2.2 kg, 56mm diameter x 1300mrn 

Standard System Complement . . . . . . .  Instrument c- sensor; )-meter cable, aluminum 
sectional sensor staff, power suppiy. harness assembly. 
operations manual. 

Base Station Option. . . . . . . . . . . . . . . .  Standard system plus jO meter cable 
Gradlometer Option . . . . . . . . . . . . . .  Standard system plus 0.5 meter sensor 

E D A Instruments lnc. 
4 llmncliffe Park Wive 
Toronto. ontario 
Canada M4H I H ~  
Telex: 06 23222 EDA TOR 
Cable: Instruments Toronto 
t418 425 7800 

E o A tmtrumencs mc. 
SI 51 Ward Road 
wheat Ridge. C?lorado 
U.S.A. 80033 
( 3 3 1  422 9112 

1 1 Printed in can- 



SIX DIPOLE TIME DOMAIN IP RECEIVER 

SPECIFICATIONS. 

The TDR-6 induced polorizotion receiver is a highly cost-effective instrument 
for the detoiled measurements of induced polorizotion ond resistiviv phe- 
nomenon. Up to six dipoles con be measured simultaneously, thus increasing 
survey production. 

A wide input voltage range, up to 30V, simplifies surveys over the narrow 
shallow conductors of large resistivity contrast. Input signal indicators are 
provided for eoch dipole. All data are displayed on a 2 x 16 character LCD 
module and any selected parameters can be monitored on a separate analogue 
meter for noise evaluation during the stacking/averaging. 

Although the TDR-6 receiver is automatic it allows full control and commu- 
nications with the operator at all times during measurements. 

Since the input signal synchronizes the receiver at each cycle, the transmit- 
ter timing stability is not critical and any standard time domain transmitter 
can be used. 

Data are stored in internal memory with a capacity of up to 2700 readings ie., 
450 stations. The data format is directly compatible with the GEOSOFT IP 
Plotting System without the necessity of an  instrument conversion program. 

FEATURES 

Wide input signal range 

Automatic self-potential cancellation 

Stacking/averaging of Vp and M for high 
measurement accuracy in noisy environments 

High rejection of power line interference 

Continuity resistance test 

Switch selectable delay and integration time 

Multiwindow chargeability measurements 

Digital output for data logger 

- Six channel input provided 

Compatible with standard time domain transmitters 

- Alpha-numeric LCD display 

Audio indicator for automotic SP compensation 

- Portable 

Dipoles 
Input Im edance 
lnput ~ o k g e  (VP) -range 

-accuracy 
-resolution 

Sdf Potential (SP) -range 
-accuracy 

Automotic SP Compensation 
Chargeability (M) -range 

-accuracy 
-resolution 

Automatic Stacking 
Delay Time 
Int ration Time (eoch gate)  TO^ Chorgeobili Time 
Synchronization gignal 
Filtering - Power Lines 

- Other 
Internal Test 
Ground Resistance Test 
Transmitting Time 

Digital Display 
Analogue Meters 

Controls - push button 
- wg le  - rotary 
- rotary (dota scroll) 
- rotory (data scroll) 
- k y d  

Memo Capacity 
Data %utput -serial -compotibir; I/O 

Temperature Range -0peroting 
-storage 

Power Supply 
Dimensions 
Weight 

10 megohm 
l w V  - 30V (automatic) 
.25% 
10 microvolt 
k2.0 volt 
1 % 
i1.0 volt 
300 mV/V 
.25% 
.1 mV/V 
2 to 32 cycles 
Programmable 
Programmable 
During integration time for 011 gates 
From channel 1 or 6 
Dual Notch 60/180 Hz or 50/150 Hz, 100 dB 
Anti-alias. RF and mike reiections I 
Vp = 1 &It M=30 mb/v 

' 

o - 200 k ohm 
1, 2, 4 and 8 sec. pulse durotion ON/OFF 
(stondord time domain transmitter) 
Two lines 16 alphanumeric LCD 
Six - monitoring input signal and course 
resistance testing 
Reset 
Start - Sto 
Rs - IN - &st 
Display 
Dipole 
1 6 k e v - A x A  - ---, . - -  - 
2700 reodings (450 stations at 6 dipoles) 
RS232C baud rate programmble 
GEOSOFT IP Svstem 

Four 1.5'4 D cells 
31 x 16 x 29 cm ( 12.25 x 6.25 x 11.5 in.) 
6.5 kg (14.3 Ibs) 
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M-4 SERIES 

Induced 
6 ,  

Polarization 
- Resistivity 

Transmitter 

DESCRIPTION 

The HUNTEC M-4 7.5 kW Induced 
Polarization transmitter i s  designed for 
time domain, frequency domain (PFE) 
and complex resistivity applications. 
The unit converts primary 400 Hz ac 
power from an engine-alternator set 
to a regulated dc output current, set 
by the operator. Current regulation 
eliminates output waveform distortion 
due to electrode polarization effects. 
It i s  achieved in the transmitter by vary- 
ing the alternator field currents. The 
transmitter is  equipped with dummy 
loads to smooth out generator load - 
variations. 

FEATURES 

Solid-state switching for long life and 
precise timing. 

Open circuit during the "off" time 
ensures no counter current flow. 

Resistance measurement for load 
matching. 

Precision crystal controlled timing. 

Failsafe operation protects against 
short-circuit and overvoltage. 

Automatic regulation of output 
current eliminates errors due to 
changing polarization potential and 
load resistance. 



SPEC 
M-4 71 

Power input: 

Output: 

Current regulation: 

Output frequency: 

96 - 144 V line to neutral 
3 phase, 400 Hz (from Huntec 
generator set) 
Voltage: 100 - 3200 V dc in 10 steps 
Current: 0.4 - 16 A regulatedt* 
Less than +0.1% change for 
+lo% load change 
0.0625 Hz to 1 Hz (time domain, 
complex resistivity) 
0.0625 Hz to 4 Hz (frequency 
domain) selectable on front panel 

Frequency 
accuracy: 
Output duty cycle: 
T,,/(T, + T~H) 

Output current 
meter: 
Ground resistance 
meter: 
Input voltage 
meter: 
Dummy load: 

250 ppm -30°C to +60°C 
0.5 to 0.9375 in increments of 
0.0625 (time domain) 
0.9375 (complex resistivity) 
0.75 (frequency domain) 

Two ranges: 0-10 A and 0-20 A 

Two ranges: 0-10 kn, 0-100 k n  

0-1 50 V 
Two levels: 2 kW and 6 kW 

SPECIFICATIONS 
M-4 7.5 kW Engine Driven Alternator +. . - - , . . , z  - :u-*i.- . . %, . 

Output: 120Vac400 Hz3 phase18 kVA 
Maximum 

Engine: 18.6 kW air cooled twin cylinder 
four cycle piston engine with electric 
start 

Fuel: Regular grade gasoline, tank capa- 
city 14 L to give 2 h duration 

Alternator: Star connected aircraft type, belt 
driven, forced air cooled 

Construction: Tubular protective carrying frame 
with resiliently mounted engine 
and alternator 

Size: 79cmx79x102 cm 
Weight: 205 kg 

HUNTEC 
1750 Brimley Road, Scarborough 
Ontario, Canada M1P 4x7 
Phone: (416) 299-4100 
Telex: 06-963640 

Temperature range: -34OC to +50°C 
Size: 53cmx43cmx43cm 
Weight: 50 kg 

**Smaller currents are obtainable, but outside the current 
regulation rangethe transmitter voltage is regulated, not the 
current. 



MOTOR GENERATOR SETS 

MODEL SPECIFICATIONS 

Engine: 
Alternotor: 
Output: 

Dimensions: 
Weight: 

3HP 
Aircrah self excited 
Power - 550VA 
Voltoge - 1 15V stobilized *I% 
Frequency - 400 Hz 
Phase - Single 
5 8 x 3 1  x 3 8 c m  
29 kg (64 Ibs.) 

Engine: 
Alternator: 
Output: 

Dimensions: 
Weight: 

Engine: 
Alternator: 
Output: 

Dimensions: 
Weight: 

Engine: 
Alternator: 
Output: 

Dimensions: 
Weight: 

3 HP 
Permanent Magnet 
Power - 600VA 
Voltage - 1 15V 
Frequency - 400 Hz 
Phase - Single 
4 3 x 4 4 x 4 7 c m  
28 kg (61 Ibs.) 

5 HP 
Aircrah self excited 
Power - 1.6 KVA 
Voltage - 115V stobilized *I% 
Frequency - 400 Hz 
Phase - Single MG1600-1 

Three MG1600-3 
4 5 x 3 5 x 4 0 c m  
27 kg (59 Ibs.) 

8 HP 
Permanent Magnet 
Power - 2.5 kVA 
Voltage- 1 1 5 V / 2 1 0 V  
Frequency - 400 Hz 
Phose - Three 
74 x 4 2  x 48 cm 
54 kg (118 Ibs.) 

All engines ore Briggs & Stratton four cycle, I/C - industrial series 



APPENDIX IV 

VLF-EM AND MAGNETIC DATA LIST 



INTERPRETEX RESOURCES LTD. Data List ing 

C 
Area: TULAMEEN, B.C. Current F i  l e  Name: UDAT. WR1 

Grid: ULTRAMAFIC From F i l e  Name: Z.XYZ 

P Date: January, 1991 

t, 
f p  INSTRUMENT TYPE: EDA Omni Plus VLF-EM/Magnetometer System 
1- 

(Line & Station + = Northings and Eastings, 

-- - = Southings and Westings) 

DATA TYPE(S1: 

#2. Total F ie ld Magnetic Values 

#3. VLF-EM In-Phase Values 

#4. VLF-EM Quadrature 

#5. VLF-EM Field Strength 

#6. VLF-EM In-Phase Values 

#7. VLF-EM Quadrature 

#8. VLF-EM Field Strength 

Easting Northing 

Line 100 
7250 10920 

7248.333 10931 .67 
7246.667 10943.33 

7245 10955 
7243.333 10966.67 
7241 .667 10978.33 

7240 10990 
7238.333 11001 .67 
7236.667 11013.33 

7235 11025 
7233.333 11036.67 
7231.667 11048.33 

7230 11060 
7230.357 11 073.75 
7230.714 11087.5 
7231.071 11101.25 
7231.429 11115 
7231.786 11128.75 
7232.143 11142.5 

7232.5 11156.25 
7232.857 11 170 
7233.214 11183.75 
7233.571 11197.5 
7233.929 11221.25 
7234.286 11 225 
7234.643 11238.75 

7235 11252.5 
7235.357 11266.25 
7235.714 11280 
7236.071 11293.75 
7236.429 11307.5 
7236.786 11321.25 
7237.143 1 1335 

7237.5 11348.75 
7237.857 11362.5 

7238.214 11376.25 
7238.571 11390 

# I .  # 2 .  
Station 

DATA DETAILS: 

Corrected t o t a l  magnetic f i e l d  

Cutler Transmitter - facing north 

Cutler Transmitter - facing north 

Cutler t o t a l  f i e l d  strength 

Seattle Transmitter - facing north 

Seattle Transmitter - facing north 

Seattle t o t a l  f i e l d  strength 



7385 
7393.75 
7402.5 
741 1 -25 

7420 
7425 
7430 
7435 
7440 
7445 
7450 

l i n e  200 
7250 

7258.75 
7267.5 
7276.25 

7285 
7293.75 
7302.5 
7311.25 

7320 
7323.75 
7327.5 
7331.25 

7335 
7338.75 
7342.5 
7346.25 

7350 
7358.75 
7367.5 
7376.25 



7416.5 11204 
7421 11216 

7425.5 11228 
7430 11240 

7439.615 11247.31 
7449.231 11254.62 
7458.846 11261.92 
7468.461 11269.23 
7478.077 11276.54 
7487.692 11283.85 
7497.308 11291.15 
7506.923 11298.46 
7516.539 11305.77 
7526.154 11313.08 
7535.769 11320.38 
7545.385 11327.69 

7555 11335 
7564.615 11342.31 
7564.615 11342.31 
7574.231 11349.62 
7583.846 11356.92 
7593.461 11364.23 
7603.077 11371.54 
7612.692 11378.85 
7622.308 11386.15 
7631.923 11393.46 
7641 -539 11400.77 
7651.154 11408.08 
7660.769 11415.38 

7670.385 11 422.69 
7680 11430 
7690 11437 
7700 11444 
7710 11451 
7720 11458 
m o  11465 
7740 11472 
7750 11479 
7760 11486 
m o  11493 
7780 11500 

Line 300 
6890 11190 

6896.875 11200.63 
6903.75 11211.25 

6910.625 11221.88 
6917.5 11232.5 

6924.375 11243.13 
6931.25 11253.75 

6938.125 11264.38 
6945 11275 
6955 11282.5 
6965 11290 
6975 11297.5 





7426.667 11783.33 

P- 7438.333 11 791 .67 
7450 11800 

l i n e  400 

v 
5700 9855 
5705 9865.833 

\ 
571 0 9876.667 

I 5715 9887.5 - 5720 9898.333 

5725 9909.167 
5730 9920 

5735.625 9931.25 
5741 .25 9942.5 

5746.875 9953.75 
5752.5 9965 

5758.125 9976.25 
5763.75 9987.5 

5769.375 9998.75 
5775 10010 

5783.75 10018.75 
5792.5 10027.5 

5801.25 10036.25 
5810 10045 

5818.75 10053.75 
5827.5 10062.5 

5836.25 10071.25 
5845 10080 

5853.75 10090 
5862.5 10100 

5871.25 I0110 
5880 10120 

5888.75 101 30 
5897.5 10140 

5906.25 10150 
5915 I0160 

5918.75 10164.75 
5922.5 10169.5 

5926.25 10174.25 
5930 10179 

5933.75 101 83.75 
5937.5 10188.5 

5941.25 101 93.25 
5945 10198 

5948.75 10202.75 
5952.5 10207.5 

5961 .875 1021 9.38 
5971.25 10231 -25 

5980.625 10243.13 
5990 10255 

5999.375 10263.75 
6008.75 10272.5 

6018.125 10281 -25 
6027.5 10290 

6036.875 10298.75 
6046.25 10307.5 

6055.625 10316.25 
6065 10325 

6075.625 10330.63 

6086.25 10336.25 
6096.875 10341.88 



- 6200 
621 0 
6220 
6230 

1: - 6240 
Line 500 I 

, r 

5510 
5517.5 

5525 
5532.5 

5540 
5547.5 

5555 
5562.5 

5570 
5577.5 

5585 
5592.5 

5600 
5608.75 
5617.5 

5626.25 
5635 

5644.688 
56%. 375 
5664.063 
5673.75 

5683.438 
5693.125 
5702.81 3 

5712.5 
5722. I88 
5731.875 
5741 .563 
5751.25 



5934.375 10385 

F- 
5944.688 10392.5 

5955 10400 
5964.375 10408.13 
5973.75 10416.25 

C 5983.125 10424.38 
5992.5 10432.5 

6001 -875 10440.63 - 6011.25 10448.75 

6020.625 10456.88 
6030 10465 

6042.5 10468.75 
6055 10472.5 

6067.5 10476.25 
6080 10480 

6092.5 10487.5 
6105 10495 

6117.5 10502.5 
6130 10510 

Line 600 
9340 8950 

9341 -6 8962.4 
9343.2 8974.8 
9344.8 8987.2 
9346.4 8999.6 

9348 9012 
9349.6 9024.4 
9351.2 9036.8 
9352.8 9049.2 
9354.4 9061.6 

9356 9074 
9357.6 9086.4 
9359.2 9098.8 
9360.8 9711.2 
9362.4 9123.6 

9364 9136 
9365.6 9148.4 
9367.2 9160.8 
9368.8 9173.2 
9370.4 9185.6 

9372 9198 
9373.6 9210.4 
9375.2 9222.8 
9376.8 9235.2 
9378.4 9247.6 

9380 9260 
9376.25 9270 
9372.5 9280 

9368.75 9290 
9365 9300 

9361 .875 931 2.5 
9358.75 9325 

9355.625 9337.5 
9352.5 9350 

9349.375 9362.5 
9346.25 9375 

9343.125 9387.5 
9340 9400 

9335.833 9411.667 



9280 9543.75 

. - 9270 9547.5 
9260 9551 -25 

1 9250 9555 
k 9242.5 9566.25 

9235 9577.5 
9227.5 9588.75 

9220 9600 
l i ne  700 

5690 10480 
5715 10486.25 
5740 10492.5 
5765 10498.75 
5790 10505 
5805 10521.25 
5820 10537.5 
5835 10553.75 
5850 10570 

5873.75 10581.25 
5897.5 10592.5 

5921.25 10603.75 
5945 10615 

5967.5 10627.5 
5990 10640 
6000 10665 
6010 10690 

l i ne  800 
6945 9070 

6939.5 9093 
6934 9116 

6928.5 9139 
6923 9162 

6917.5 9185 
6912 9208 

6906.5 9231 
6901 9254 

6895.5 9277 
6890 9300 
6875 9321 -25 
6860 9342.5 
6845 9363.75 
6830 9385 

6832.5 9410 
6835 9435 

6837.5 9460 
6840 9485 

6842.5 9510 
6845 9535 

6823.75 9548.75 
6802.5 9562.5 






























