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1.0 INTRODUCTION 

A geophysical program consisting of electromagnetic (VLF-EM) and 
magnetic surveys was carried out on a single grid located on the Ant 
Claim Group, NTS 104K/08, in the Atlin Mining Division, B.C. The data 
was collected by Canamera Geological Ltd. of Vancouver, B.C. from 
September 21 - October 4, 1990. 

2.0 OBJECTIVES 

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

- to test the effectiveness of VLF-EM in following possible mineralized 
trends and to establish new unrecognized conductive trends, 

- to establish geophysical areas of interest for future exploration. 

3.0 SURVEY SPECIFICATIONS 
I 

Survey Parameters 

- survey line separation - 100 meters. 
- survey station spacing - 12.5 meters. 
- VLF-EM and magnetic survey total 12.5 kilometers. 

Equipment Parameters 

- VLF-EM and Magnetic Surveys 
- Scintrex Omni Plus combined VLF-EM and magnetometer 
- Dip Angle (in-phase) and Quadrature (out-of-phase) measured 
in percent at each station 

- VLF-EM Field Strength measured at each station 
- transmitting stations used: NAA (24.0 kHz) - Cutler, MA. 

NLK (24.8 kHz) - Seattle, WA. 
- earth's total magnetic field measured in gammas (nT) 
- magnetic variations controlled by automatic magnetic base 
station recording every 30 seconds 

- instrument accuracy +/- 0.1 nT. 

Equipment Specifications - see Appendix I 



4.0 DATA 

Calculations 

Total Field Magnetic Survey 
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) 
where: CTFR = Corrected Total Field Readina 

a 

TFR = Total Field Reading 
DBL = Datum Base Level 
BSR = Base Station Reading 

Presentation 

- Magnetic 
scale of 

- Magnetic 
data were profiled and are presented on Figure 1 at a 
1:5000 
contours are  resented on Fiaure 2 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 3 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 4 at a scale of 1:5000 

- The Geophysical Interpretation Map is presented as Figure 5 at a 
scale of 1:5000 

5.0 INTERPRETATION 

Discussion and Conclusions 

The VLF-EM transmitting station from Cutler had the best orientation for 
the north-south line direction of the present grid. The VLF-EM data 
appear to be somewhat noisy. This is particularly evident in the 
Seattle data since the greater transmitter power seems to have 
accentuated the problem. The noise is believed to be due to a problem 
with the backpack VLF-EM sensor. There are, however, a number of 
conductive trends that have been interpreted, many of which are within 
the noise envelope for this grid. 

The VLF-EM conductor trends exhibit three strike directions; east-west, 
east-northeast and west-northwest. Strike lengths range from 100 to 
1000 meters. In-phase and quadrature responses are generally quite weak 
with only several moderate strength anomalies. 

Magnetic lineaments within the survey area have been delineated on the 
basis of offsets, terminations and disruptions in the magnetic contours. 
The dominant magnetic lineament strike directions are east-west and 
west-northwest. 



VLF-EM conductive trends and magnetic lineaments interpreted from the 
results of the present survey are believed to represent structural 
features such as faults or contacts. VLF-EM conductors may reflect 
conductive, possibly reactivated and dilated, portions of structure. 

Conductor C1 exhibits the best in-phase and -quadrature response 
amplitudes within the survey area. This conductor extends for 300 
meters, changing direction from east-west to northeast between lines 100 
E and 200 E. At line 300 E, 550 N C1 appears to be terminated by 
east-west conductor C2 and magnetic lineament L3. 

Magnetic lineament L1 seems to dissect the survey grid in an east-west 
direction. A series of weak conductors appear to be coincident at 
various points along lineament L1. This feature is interpreted to be a 
major structural feature, possibly with weakly conductive regions along 
strike. 

The magnetic profiles display several distinctive magnetic environments. 
The section of the grid north of lineament L1 and east of line 100 E is 
characterized by a low magnetic intensity. The strongest magnetic 
intensity is located in the region bounded by lineament L2, between 
lines 0 and 600 E and the northern portion of lines 0 and 100 E. 

Resulting from the lack of strong VLF-EM conductive trends, the focus 
for further exploration is based on magnetic attributes. This includes 
the intersection of interpreted magnetic lineaments, magnetic lows 
(which may indicate zones of alteration) and the intersection of 
magnetic lineaments with VLF-EM trends. Specific locations of interest 
are detailed in section 6.0 Recommendation. 

6.0 RECOMMENDATIONS 

The geophysical surveys have outlined a number of targets which are 
recommended for additional exploration on the ground. Geological 
investigations and sampling are recommended'as a first pass exploration 
procedure for checking target locations. Encouraging results could then 
create priorities and establish targets for further geophysical work 
such as induced polarization. Drilling or trenching would then be in 
order to test for subsurface mineralization. 

The fallowing locations are recommended for detailed investigations on 
the ground: 

Line # Station # Conductor # 



In addition the following locations, which may represent structural 
I intersections, should be investigated: 

Favorable geological and/or geochemical information should be used to 
establish additional priorities for exploration of the remaining VLF-EM 
conductors and magnetic lineaments shown. 
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INTERPRETEX RESOURCES -LTD. 

Surrey, British Columbia 
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AUTHOR'S NOTE 

Data interpreted in this report were accumulated without supervision by 
Interpretex Resources Ltd. and were supplied by the Client to the 
writer(s). These data and the locations on the ground from which these 
data were accumulated are, except when specified otherwise by the 
writer(s), assumed to be reliable and correct and were interpreted 
using this assumption. 



APPENDIX I 

EQUIPMENT SPECIFICATIONS 



Specifications * 
Frequency Tuning Range. . . . . . . .  I 5  to 30 kHz, with bandwidth of 150 Hz; tuning 

range accommodates new Puerto Rico station 
a t  28.5 k ~ z  

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

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

quadrature (or alternately, horizontal 
amplitude) 

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

. . . . . . . . . . . . . . . . . . . . . . .  Display Custom designed, ruggedized liquid crystal 
display with built-in heater and an operating 
temperature range from -40OC to +5S°C. The 
display contains six numeric diglts, decimal 
point, battery status monitor, signal strength 
status monitor and function descriptors. 

RS32C Serial I10 Interface . . . . .  .2400 baud rate, 8 data bits, 2 stop bits, no parity 

................... Test Mode .A. DiagnO~tk Testing (data and programmable 
memow 

B. Self Test (hardware) 

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

Operating Environmental 
Range . . . . . . . . . . . . . . . . . . . . . .  -m0C to + 5S°C; 

0 - 100% relative humidity; 
Weatherproof 

. . . . . . . . . . . . . . . . .  Power Supply Nonmagnetic rechargeable sealed iead-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 Electronics Module. ...... .l.l kg, 40 x 150 x 250 mm 
Lead Acid Battery Cartrfdge .. .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 

m. 
WA lnstrurnents ~nc. 
5151 Ward Road. 
Wheat ~ldgc, tobrado 
U.S.A. 80033 
BOD 422-9112 



18,000 to 110,000 gammas. Roll-over display feature . . . . . . . . .  
suppresses first significant digit upon exceeding 100,000 
gammas. 

. . . . . . . . . . . . . . . . . . . . .  . . .  Tuning Method : Tuning value is calculated accurately utilizing a specially 
developed tuning algorithm 

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

. . . . . . . . . . . . . . . . . . . . .  D ~ P W  ~esoiution. .0.1 gamma 
. . . . . . . . . . . . . . . . . . .  Pnxessing Sensitivity. f 0.02 gamma 

. . . . . . . . . . . . . . .  StatMIcal E m r  Resolution .0.01 gamma 
. . . . . . . . . . . . . . . . . . . . . .  Absolute Accuracy f 1 gamma at 50.000 gammas at 23°C 

f 2 gamma over total temperature range 
!Bndard Memory Capacity 

. . . . . . . . . . . . . . . .  Total Field or Cradlent. .I200 data blocks or sets of readings 
. . . . . . . . . . . . . . . . . . . . . . .  TieLine Points ,100 data blocks or sets of readings 

8ase Station. . . . . . . . . . . . . . . . . . . . . . . . . .  5,000 data blocks or sets of readings 
Dkp W . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  custom-designed, iuggedized liquid crystal display with an 

operating ternperature range from -40OC to + 55OC. The 
display contalns 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 bits, no parity 
Gradient Tolerance . . . . . . . . . . . . . . . . . . . . . .  6,000 gammas per meter (field proven) 
Test Mode . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . A. Magnostic testing (data and programmable memory) 

8. Self Test (hardware) . 
Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Optimized miniature design. Magnetic cleanliness is 

consistent with the specified absolute accuracy. 
Gradient S w - 6 0 ~ .  . . . . . . . . . . . . . . . . . . . . . .  .O.5 meter sensor separation  standard), normalized to 

gamrnaslmeter. Optional 1.0 meter semor separation 
available. Horizontal semors optional. 

Sensor Cable . . . . . . . . . . . . . . . . . . . . . . . . . . .  Remains flexible In temperature range specified, Includes 
strainrelief connector 

. . . . . . . . . .  Cyding Time (~ase  Station Mode) Programmable from 5 seconds up to 60 minutes In I 
second increments 

. . . . . . . . . . .  Operating Environmental Range -40°C to +55"C; 0-10096 relative humidity; weatherproof 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Power Supply Nonmagnetic rechargeable sealed lead-acid battery 

cartridge or belt; rechargeable NiCad or Disposable battery 
cartridge or belt; or 12V DC power source option for base 
station operation. 

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

Weights and Dimemiom 
. . . . . . . . . . . . . .  lnstrunxint Console Only. .2.8 kg, 238 x I M x 250rnm 

. . . . . .  NiCad or Alkaline Battery Cartridge .1.2 kg, 235 x 105 x 90mm 
. . . . . . . . . . .  NiCad or Alkaline Battery Bdt .1.2 kg, 540 x 100 x 40mm 

. . . . . . . . . . . .  Lead-Acid BattetV Cartridge .1.8 kg, 235 x 105 x 90mm 
. . . . . . . . . . . . . . . .  Lead-Acid Battery Bdt. .1.8 kg, 540 x 100 x 40mm 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.2 kg, 56mm diameter x 200mm 
Gradient Semor 

. . . . . . . . . . .  (0.5 mseparation -standar@ .2.1 kg, 561rv diameter x 790mm 
Gradient Semor 

. . . . . . . . . . . .  (1.0 m separation - optlonab .2.2 kg, 56mm diameter x 1MOmm 
. . . . . . . . .  Standard System Complement Instrument c o m e  sensor; 3-meter cable, aluminum 

sectional sensor staff, power suppiy, harness assembly. 
operations manual. 

. . . . . . . . . . . . . . . . . . . .  Base  Station Option. Standard system plus M meter cable 

. . . . . . . . . . . . . . . . . .  Gradlometer Option Standard system plus 0.5 meter sensor 

E D A Instruments IN. 
4 momcliffe Park Drive 
Toronto. Ontario 
Canada M ~ H  1Hl 
Telex: 06 23222 EDA TOR 
Cable: Instruments Toronto 
(416) 425 7800 

In U.S.A. 
E D A instruments IX. 
5151 Ward Road 
wheat Ridge. Colorado 
U.S.A. 80033 
(3031 422 9112 

Printed in Canada 



APPENDIX I1 

VLF-EM and Magnetic Data List 



INTERPRETEX RESOURCES LTD. Data L i s t i n g  

Area: ATLIN M.D. Current 
i 

Grid: ANT From 
1 

Date: Nov.,1990 

F i  l e  Name: ANTDAT. WR1 

F i l e  Name: ANT.XY2 

b" 

!C. INSTRUMENT TYPE: EDA Omni Plus VLF-EM/Magnetorneter System 

1 
(Line & Stat ion + = Northings and Eastings, 

- = Southings and Westings) 

DATA TYPECS): 

# I .  Tota l  F i e l d  Magnetic Values 
I 

#2. VLF-EM In-Phase Values ! #3. VLF-EM Quadrature 

#4. VLF-EM F i e l d  Strength 

#5. VLF-EM In-Phase Values 

#6. VLF-EM Quadrature 

#7. VLF-EM F i e l d  Strength 

E/W 

LINE # 
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DATA DETAILS: 

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

Cutler Transmitter - fac ing nor th  

Cutler Transmitter - fac ing nor th  

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

Seat t le  Transmitter - fac ing nor th 

Seat t le  Transmitter - fac ing nor th  

Seat t le  t o t a l  f i e l d  strength 

N/S 

STATION # I .  # 2 .  # 3 .  
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1.0 INTRODUCTION 
I 

A geophysical program consisting of electromagnetic (VLF-EM) and 
magnetic surveys was carried out on two grids (Tatsa Main and K2) 
located on the Tatsa Claim Group, NTS 104~/08, in the Atlin Mining 
Division, B.C. The data was collected by Canamera Geological Ltd. of 
Vancouver, B.C. from September 2 - 27, 1990. 

2.0 OBJECTIVES 

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

- to test the effectiveness of VLF-EM in following possible mineralized 
trends and to establish new unrecognized conductive trends, 

- to establish geophysical areas of interest for future exploration. 

3.0 SURVEY SPECIFICATIONS 

i Survey Parameters 

- survey line separation - 100 meters. 
- survey station spacing - 12.5 meters. 
- VLF-EM and magnetic survey total 20.7 kilometers. 

Equipment Parameters 

- VLF-EM and Magnetic Surveys 
- Scintrex Omni Plus combined VLF-EM and magnetometer 
- Dip Angle (in-phase) and Quadrature (out-of-phase) measured 
in percent at each station 

- VLF-EM Field Strength measured at each station 
- transmitting stations used: NAA (24.0 kHz) - Cutler, MA. 

NLK (24.8 kHz) - Seattle, WA. 
- earth's total magnetic field measured in gammas (nT) 
- magnetic variations controlled by automatic magnetic base 
station recording every 30 seconds 

- instrument accuracy +/- 0.1 nT. 

~quipment Specifications - see Appendix I 



4.0 DATA 

Calculations 
I 

Total Field Magnetic Survey 
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 4- (DBL - BSR) 
where: CTFR = Corrected Total Field Reading 

TFR = Total Field Reading 
DBL = Datum Base Level 
BSR = Base Station Reading 

Presentation 

Magnetic data were profiled and are presented on Figure 1 
(Tatsa Main) and Figure 5 (K2) at a scale of 1:5000 
Magnetic contours are presented on Figure 2 (Tatsa Main) and 
Figure 6 (K2) 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 3 (Tatsa Main) and 
Figure 7 (K2) 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 4 (Tatsa Main) and 
Figure 8 (K2) at a scale of 1:5000 
The Geophysical Interpretation Maps are presented as Figures 9 and 
10 at a scale of 1:5000 for the Tatsa Main and K2 grids 
respectively 

5.0 INTERPRETATION 

Discussion and Conclusions 

The VLF-EM transmitting station from Cutler had the best orientation for 
the north-south line direction of the Tatsa Main grid and the Seattle 
transmitter provided the best signal for the K2 grid. The primary 
VLF-EM conductor trends of interest exhibit a general east-west strike 
direction on the Tatsa Main grid and a northwesterly strike direction on 
the K2 grid. Strike lengths range from 100 - 1800 meters. In-phase 
responses vary from weak to strong with strong field strength anomalies 
associated with some VLF-EM trends. 

Magnetic lineaments within the survey area have been delineated on the 
basis of offsets, terminations and disruptions in the magnetic contours. 



VLF-EM conductive trends and magnetic lineaments interpreted from the 
results of the present survey are believed to represent structural 
features such as faults or contacts. VLF-EM conductors may reflect 

! 
conductive, possibly reactivated and dilated, portions of structure. 

I The stronger and more conductive anomalies may indicate the presence of 
sulphide mineralization within structures. 

I 5.1 Tatsa Main Grid 

The VLF-EM data appears to be clean except for the section of line 300 W 
from 725 S to 1175 S, and all of lines 400 W to 600 W. Here the Seattle 
field strength appears quite noisy. 

Several problems were encountered with the raw magnetic data and 
corrections were applied before final plotting. A profile plot of the 
base station data indicates erratic magnetic values from 512.5 S to 
712.5 S on line 300 E and from 712.5 S to 975 S on line 0 of the main 
grid. These spikes may have resulted from an intermittent cable problem 
between the sensor and the console, low fluid levels within the sensor, 
or perhaps atmospheric electrical disturbances. The base station values 
of the previous records on these lines appeared fairly constant, so an 
average of these values was used to correct the magnetic data. 

On line 300 W, 725 S to 1175 S and all of lines 400 W to 600 W of the 
main grid, the base station values were more than 2000 nanoteslas 
greater than the remainder of the grid base-station values. It is 
suspected that the base station was moved to a different location when 
this section of the grid was surveyed. The level shift created was 
corrected by subtracting 2095 nanoteslas from the elevated base station 
values and then correcting the magnetic readings as described in section 
4.0 Calculations. 

Conductor C1 exhibits the best VLF-EM response, characterized by a large 
in-phase amplitude, a reverse quadrature and a relatively strong field 
strength. From line 300 W to line 200 E conductor C1 correlates with 
Tatsa Creek which may contribute, to a small degree, to the 
conductivity. East of line 200 E Tatsa Creek begins to trend off in a 
northeasterly direction, while conductor C1 continues in an easterly 
direction. The strong responses suggest that conductor C1 is responding 
to a bedrock source, such as massive sulphides, possibly within a 
structural environment. 

VLF-EM conductor C2 extends over a strike length of 1800 meters and is 
thought to represent an east-west trending fault zone. The response 

! 
amplitudes range from weak to moderate with the best responses between 
lines 100 E and 200 E. From line 1000 E to line 1500 E conductor C2 
divides regions of relatively high and low magnetic intensities, likely 
representing a faulted contact in this area. 



Conductor C3 extends for 700 meters from line 1400 E to line 700 E. At 
line 700 E C3 appears to be terminated by interpreted magnetic lineament 
L1. This conductor is characterized by a moderately strong in-phase, a 
poor quadrature, and a moderate field strength response. Superimposing 
this VLF-EM trend on the magnetic profiles indicates that conductor C3 
correlates with a weak magnetic high trend from line 1000 E to line 1400 
E. Conductor C4 exhibits similar profile characteristics and magnetic 
correlation as C3, and may therefore be a continuation of C3 that has 
been offset by a fault. The correlation with increased magnetic 
intensity suggests possible magnetic sulphides, such as pyrrhotite, 
along these trends. 

Conductor C5 correlates with a trough of low magnetic intensity that 
appears to form the northern boundary of a region of increased magnetism 
located in the southwest section of the grid. The best VLF-EM response 
along this trend is at line 100 E, 475 S. This conductive trend is 
believed to represent a fault/contact zone. 

Conductor C6 is located along a seam of lower magnetic intensity within 
a region of overall higher magnetic activity. This relatively weak 
conductor is also interpreted as a structural feature. 

Conductor C7 correlates with magnetic lineament L1, and likely 
represents a structure. The most important section along this conductor 
is from line 200 W to 100 E where the in-phase and quadrature show 
moderate response amplitudes. 

Other unlabeled conductors on the Tatsa Main grid probably reflect 
structural environments in the area but are believed to be less 
significant and should be explored only after more important conductors 
have been investigated unless geological and/or geochemical information 
can be used to enhance their priority. 

The magnetic data has delineated a number of distinctive magnetic 
environments within the main grid (Figure 2). The southernmost section 
of the grid, labeled MI, exhibits the greatest magnetic activity and 
strongest intensity in the survey area. This magnetic unit is bounded 
to the north by conductor C5 and appears open to the south and east. 

M2 is an east-west trending feature of higher magnetic intensity 
extending from line 300 W to line 500 E between approximately 200 S to 
400 S%. The magnetic lows that flank M2 may be a result, in part, of the 
negative field produced by the dipole effect of the more magnetic body 
that is thought to represent a dike-like intrusion. 

Another region of higher magnetic intensity, M3, is located in the 
northeastern region of the grid. M3 is bounded to the south and north 
by conductors C2 and C8 and to the west by lineaments L1 and L2. 



The remainder of the Tatsa Main grid exhibits a generally less active 
magnetic environment. 

5.2 K2 Grid 

The VLF-EM survey has delineated several interesting conductive trends 
on the K2 grid. In-phase, quadrature and field strength responses vary 
from weak to moderate. Between lines 50 S and 100 S conductor C10 
appears to split into two trends. Along the western edge of the grid on 
lines 0 S to 100 S there is the start of a strong in-phase and field 
strength response. Further coverage to the west is needed to better 
define the extent and significance of this trend (see Figure 8). 

Interpreted magnetic lineament L3 defines a sharp contrast in magnetic 
environments on the K2 grid (Figure 6). The sharp contrast defined by 
L3 is believed to represent a fault or contact zone between more 
magnetic and less magnetic rocks. North of L3 the magnetic profiles 
display an increase in magnetic intensity and activity, whereas to the 
south of L3 the magnetics exhibit a quiet magnetic environment. 

6.0 RECOMMENDATIONS 

The geophysical surveys have outlined a number of targets which are 
recommended for additional exploration on the ground. Geological 
investigations and sampling are recommended as a first pass exploration 
procedure for checking target locations. Encouraging results could then 
create priorities and establish targets for further geophysical work 
such as induced polarization or a low frequency electromagnetic method. 
Drilling or trenching would then be in order to test for subsurface 
mineralization. 

The following locations are recommended in order of geophysical priority 
for detailed investigations on the ground: 

Line # Station # Conductor # 



100 W 112 S C7 
1100 E 375 N C8 
100 S 262 E C9 (K2) 
150 S 200 E ClO (K2) 
150 S 175 E ClO (K2) 
0 25 E (K2 grid) 

100 S 25 W (K2 grid) 

In addition the following locations, which may represent structural 
intersections, should be investigated: 

Favorable geological and/or geochemical information should be used to 
establish additional priorities for exploration of the remaining VLF-EM 
conductors and magnetic lineaments shown. 

, If encouraging results are obtained along conductors C1 and C4 then an 
extension of the grid to the south and east and further magnetic and 
VLF-EM coverage are recommended. 
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AUTHOR'S NOTE 

Data interpreted in this report were accumulated without supervision by 
Interpretex Resources Ltd. and were supplied by the Client to the 
writer(s). These data and the locations on the ground from which these 
data were accumulated are, except when specified otherwise by the 
writer(s), assumed to be reliable and correct and were interpreted 
using this assumption. 



APPENDIX I 

EQUIPMENT SPECIFICATIONS 



Specifications * 
Frequency Tuning Range. . . . . . .  . I 5  to 30 kHz, with bandwidth of 150 Hz; tuning 

range accommodates new Puerto Rfco station 
a t  28.5 kHz 

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

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

quadrature (or alternately, horizontal 
amplitude) 

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

. . . . . . . . . . . . . . . . . . . . . . .  Display Custom designed, ruggedized liquid crystal 
display with built-in heater and an operating 
temperature range from -40°C to + 55OC. The 
display contains six numeric digits, decimal 
point, battery status monitor, signal strength 
status monitor and function descriptors. 

RS232C Serial 110 Interface . . . . .  .2400 baud rate, 8 data bits, 2 stop bits, no parity 

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

B. Self Test (hardware) 

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

Operating Environmental 
. . . . . . . . . . . . . . . . . . . . . .  Range -40°C to + 55OC; 

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 I 30  mm 
...... VLF EleCtrOniC~ Module. . l . l  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 

Toronto. o n m  
canada M ~ H  I H ~  
Te(ex: 06 23222 H)A TCU. 
C a w  InrtrumentS TorWtl 
(416) 425.7800 

In UU, 
EDA lMtruments Imr. 
5151 Ward Road. 
Wheat Rldgt ,  Colondo 
U S A  80033 
(303) 422-9l12 



Specifications 
. . . . . . . . . . . . . . . . . . . . . . . .  Dynamic Range. 18,000 to 110,000 gammas. RolCover display feature 

suppresses first significant digit upon exceeding 100,000 
gammas. 
Tuning value is calculated accurately utilizing a specially . . . . . . . . . . . . . . . . . . . . . . . .  Tuning Method. 
developed tuning algorithm 

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

DkpW ~woiution. . . . . . . . . . . . . . . . . . . . . . .  0.1 gamma 
Processing Sensitivity. . . . . . . . . . . . . . . . . . . .  f 0.02 gamma 

. . . . . . . . . . . . . .  ~tatistical~rror Resolution. .O.OI gamma 
. . . . . . . . . . . . . . . . . . . . . .  Absolute Accuracy f 1 gamma at 50,000 gammas a t  23°C 

k 2 gamma over total temperature ranye 
Standard Memory Capacity 

. . . . . . . . . . . . . . . .  Total Field or Gradient. .1,200 data blocks or sets of readings 
. . . . . . . . . . . . . . . . . . . . . . .  TieLine Points .I00 data blocks or sets of readings 

~ a s e  station. . . . . . . . . . . . . . . . . . . . . . . . . .  5,000 data blocks or sets of readings 
DkPbv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Customdesigned, hggedized liquid crystal display with an 

operating temperature range from -40°C to + 55°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 bits, no parity 
Gradient Tolerance . . . . . . . . . . . . . . . . . . . . . .  6,000 gammas per meter (field proven) 
TestMode . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . A. Diagnostic testing (data and programmable memory) 

B. Self Test (hardware) . 
Sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  optimized mltliaNre design. Magnetic cleanliness is 

consistent with me specified absolute accuracy. 
Gradient Smors. . . . . . . . . . . . . . . . . . . . . . . .  0.5 meter sensor separation (standard), normalized to 

gammaslmetw. Optional 1.0 meter sensor separation 
available. Horizontal sensors optional. 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Sensor Cable Remains flexible In temperature range specified, indudes 
straimrelief connector 

. . . . . . . . . .  Cyding Time (~ase Station Mode) Programmable from 5 seconds up to 60 minutes in 1 
second increments 

. . . . . . . . . . .  Operating Environmental Range -40°C to + 5S°C; 0-100% relative humidity; weatherproof 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Power Suppty Nommagnetic rechargeable sealed lead-acid battery 

cartridge or belt; rechargeable NiCad or Disposable battery 
cartridge or belt; or 12V DC power source 0ptlOn for base 
station operation. 

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

Weights and Dimemiom 
. . . . . . . . . . . . . .  lnsbument ~omole Only. .2.8 kg, 238 x 150 x 250mm 

NiCad or Alkaline Battery Cartridge . . . . . .  .1.2 kg, 235 x 105 x 90mm 
. . . . . . . . . .  NiCad or Alkaline Battery Belt. .1.2 kg, 540 x 100 x 40mm 

. . . . . . . . . . . .  Lead-Acid Battery Cartridge .1.8 kg, 235 x 105 x 90mm 
. . . . . . . . . . . . . . . .  Lad-Acld Battery Bat. .1.8 kg, 540 x 100 x 4Ofnm 

Sensor- . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cradient Semor 

. . . . . . . .  (0.5 m separation -standard) 

. . . .  1.2 kg. 56mm diameter x 200mm 

2.1 kg, 56v1-1 diameter x 790mm . . . .  
Gtadlent Semor 

. . . . . . . . . . .  (1 .Om separation - optloria0 ; .2.2 kg, 56mm diameter x 1300mrn 

. . . . . . . . .  Standard System Complement Instrument console; sensor; 3-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 IN. 
4 Thomcliffe Park Drive 
Toronto. Ontario 
Canada Mati IHI 
Telex: 06 23222 EDA TOR 
Cable: Instruments Toronto 

In U.S.A. 
E D A Imtnrmencs Inc. 
SI SI Ward ~ o a d  
Wheat Ridge. Colorado 
U.S.A. 80033 
1'303) 422 91 12 

Printed in Canada 



APPENDIX I1 

VLF-EM and Magnetic Data List 



INTERPRETEX RESOURCES LTD. Data L i s t i n g  

Area: ATLIN M.D. Current F i l e  Name: TDAT.WR1 

Grid: TATSA From F i l e  Name: T-XYZ 

Date: Nov.,1990 

INSTRUMENT TYPE: EDA Omni Plus VLF-EM/Magnetometer System 

(Line & Stat ion + = Northings and Eastings, 

I - = Southings and Westings) 
I 

DATA TYPE(S): 

# I .  To ta l  F ie ld  Magnetic Values 

#2. VLF-EM In-Phase Values 

#3. VLF-EM Quadrature 

#4. VLF-EM F i e l d  Strength 

#5. VLF-EM In-Phase Values 

#6. VLF-EM Quadrature 

#7. VLF-EM F i e l d  Strength 

E/W 

LINE # 

Line 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

DATA DETAILS: 

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

Cutler Transmitter - fac ing nor th  

Cutler Transmitter - fac ing nor th 

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

Seat t le  Transmitter - fac ing nor th  

Seat t le  Transmitter - fac ing nor th  

Seat t le  t o t a l  f i e l d  strength 

N/S 

STATION # 1. 



4.6 11.0 -0.3 33.9 

5.3 
5.4 
5.5 (no Sea t t l e  d a t a )  

5.5 
5.2 
5.3 
5.5 
5.5 
5.3 
5.3 
5.3 
5.0 
4.8 

4.9 
5.1 
5.4 
5.7 
6.1 
6.4 

6.2 
5.9 

5.5 

5.5 
5.4 
5.3 
5.2 
4.7 
4.5 
4.3 
4.5 
4.6 

5.0 

5.4 
5.5 

5.5 
5.5 
5.4 
5.6 
5.8 
5.8 
5.9 
6.0 
6.0 
6.0 

5.9 

5.7 
5.5 
5.3 
5.4 
5.5 
5.5 
5.4 
5.4 

5.2 
5.3 

5.3 

5.3 
5.3 
5.4 





100 
100 

100 
100 
100 
100 
100 

100 

100 
100 

100 
100 
100 

l i n e  200 
200 
200 

200 
200 

200 

200 
200 

200 
200 
200 
200 

200 

200 
200 

200 

200 

200 

200 

200 

200 

200 
200 
200 

200 

200 

200 
200 

200 

200 
200 

200 
200 
200- 

200 

200 
200 

200 

200 

200 

200 

200 
200 
200 

200 

200 

200 



200 
200 
200 
200 

200 

" I 200 
200 
200 

I 200 
200 

200 
200 

200 

200 
200 
200 
200 
200 

200 

200 

200 
200 

200 

200 
200 

200 
200 

200 
200 

200 
200 

200 
200 

200 

200 

200 
200 

200 

200 
200 
200 

200 
200 

200 

200 

200 

200 
200 

200 
200 

200 

200 

200 

200 

200 
200 

200 

l i n e  300 

300 





I 
I 

300 
300 

I 300 
300 
300 

I 300 

1 300 
300 

I 
I 

300 
300 
300 
300 

I 300 
300 
300 
300 
300 
300 
300 
300 
300 
300 

1 300 

300 
300 

1 300 
1 300 

300 
300 
300 
300 
300 

I 300 
300 
300 
300 

Line 400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 
400 



400 

400 
400 
400 

400 
400 
400 
400 
400 

400 
400 

400 
400 
400 
400 
400 

400 
400 

400 

400 
400 

400 

400 
400 
400 

400 

400 

400 

400 
400 

400 
400 

400 

400 

400 

400 

400 
400 

400 

400 
400 

400 
400 

400 

400 
400 

400 
400 

400 

400 

400 

400 
400 

400 

400 
400 
400 

400 

400 

Line 500 





500 
500 
500 
500 
500 

500 

500 
500 
500 
500 
500 

l i n e  600 
600 

600 

600 
600 
600 
600 

600 
600 

600 

600 

600 

600 
600 

600 
600 
600 
600 

600 
600 

600 
600 

600 

600 
600 

600 
600 

600 
600 

600 

600 

600 
600 

600 

600 

600 
600 
600 

600 

600 
600 

600 

600 

600 
600 

600 
600 

600 
l i n e  700 



700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 
700 

Line 800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 
800 



800 

800 

800 

800 

800 
800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 

800 
800 

800 

800 
I 

! 
800 

800 

800 

800 

800 

l i n e  900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 

900 



900 
900 
900 
900 

900 

900 
900 
900 
900 
900 

900 
900 
900 
900 
900 

900 
900 

900 

900 
900 

900 
900 

900 
Line 1000 

1000 

1000 

1000 

1000 

1000 

1000 
1000 

1000 
1000 
1000 
1000 

1000 

1000 

1000 

1000 

1000 
1000 

1000 
1000 
1000 
1000 

1000 

1000 
1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 
1000 
1000 

1000 

1000 

1000 



1000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 

l i n e  1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
1100 
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INTERPRETEX RESOURCES LTD. Data L i s t i n g  
Area: ATLIN M.D. Current F i  l e  Name: K2MINDAT. WR1 

Grid: K2MINI From F i l e  Name: K2MINI.XYZ 
Date: Nov., 1990 

INSTRUMENT TYPE: EDA Omni Plus VLF-EM/Magnetometer System 

(Line & Stat ion + = Northings and Eastings, 
- = Southings and Westings) 

DATA TYPECS): 
# I .  To ta l  F i e l d  Magnetic Values 
#2. VLF-EM In-Phase Values 
#3. VLF-EM Quadrature 
#4. VLF-EM F i e l d  Strength 
#5. VLF-EM In-Phase Values 
#6. VLF-EM Quadrature 
#7. VLF-EM F i e l d  Strength 
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DATA DETAILS: 
Corrected t o t a l  magnetic f i e l d  
Cutler Transmitter - fac ing east 
Cutler Transmitter - fac ing east 
Cutler t o t a l  f i e l d  s t rength 
Seat t le  Transmitter - fac ing east 
Seat t le  Transmitter - fac ing east 
Seat t le  t o t a l  f i e l d  s t rength 
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STATION # I .  # 2 .  # 3 .  



Line -250 
-1 00 

-87.5 
-75 

-62.5 
-50 

-37.5 
-25 

-12.5 
0 

12.5 
25 

37.5 
50 

62.5 
75 

87.5 
100 

112.5 
125 

137.5 
150 

162.5 

175 
187.5 

200 
212.5 

225 
237.5 

250 
262.5 

275 

287.5 

300 
Line -200 

-75 
-62.5 

-50 
-37.5 

-25 
-12.5 

0 
12.5 

25 

37.5 

50% 
62.5 

75 
87.5 
100 

112.5 
125 

137.5 
1 50 

162.5 

175 
187.5 

200 

212.5 
225 



237.5 
250 

262.5 
275 

287.5 
300 

Line -150 
-25 

-12.5 
0 

12.5 
25 

37.5 
50 

62.5 
75 

87.5 
100 

112.5 
125 

137.5 
150 

162.5 
175 

187.5 
200 

212.5 

225 
237.5 

250 
262.5 

275 
287.5 

300 
Line -100 

-75 
-62.5 

-50 
-37.5 

-25 
-12.5 

0 
12.5 

25 
37.5 

50 
62.5' 

75 
87.5 
100 

112.5 
125 

137.5 
150 

162.5 
175 

187.5 
200 

212.5 

225 



237.5 
250 

262.5 
275 

287.5 
300 

l i n e  -50 
0 

12.5 
25 

37.5 
50 

62.5 

75 
87.5 
100 

112.5 
125 

137.5 
150 

162.5 
175 

187.5 
200 

212.5 
225 

237.5 
250 

262.5 
275 

287.5 
300 

l i n e  0 
0 

12.5 

25 
37.5 

50 
62.5 

75 
87.5 
100 

112.5 
125 

137.5 

150 
162.5 

175 
187.5 

200 
212.5 

225 
237.5 

250 
262.5 

275 
287.5 

300 



SUMMARY REPORT ON 

GEOPHYSICAL SURVEYS 

BING PROJECT 

ATLIN MINING DIVISION, B.C. 

FOR 

WATERFORD RESOURCES INC. 

INTERPRETEX RESOURCES LTD. 

Vancouver, B. C . 
December, 1990 

L.M. Bzdel 



1.0 INTRODUCTION 

A geophysical program consisting of electromagnetic (VLF-EM) and 
magnetic surveys was carried out on a single grid located on the Bing 
Claim Group, NTS 104K/08, in the Atlin Mining Division, B.C. The data 
was collected by Canamera Geological Ltd. of- Vancouver, B.C. from 
October 5 - 8, 1990. 

2.0 OBJECTIVES 

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

- to test the effectiveness of VLF-EM in following possible mineralized 
trends and to establish new unrecognized conductive trends, 

- to establish geophysical areas of interest for future exploration. 

3.0 SURVEY SPECIFICATIONS 

Survey Parameters 

- survey line separation - 100 meters. 
- survey station spacing - 12.5 meters. 
- VLF-EM and magnetic survey total 15.3 kilometers. 

Equipment Parameters 

- VLF-EM and Magnetic Surveys 
- Scintrex Omni Plus combined VLF-EM and magnetometer 
- Dip Angle (in-phase) and Quadrature (out-of-phase) measured 
in percent at each station 

- VLF-EM Field Strength measured at each station 
- transmitting stations used: NSS (21.4 kHz) - Annapolis, MD. 

NLK'(24.8 kHz) - Seattle, WA. 
- earth's total magnetic field measured in gammas (nT) 
- magnetic variations controlled by automatic magnetic base 
station recording every 30 seconds 

- instrument accuracy +/-  0.1 nT. 

~ ~ u i ~ d e n t  Specifications - see Appendix I 



4.0 DATA 

Calculations 

Total Field Magnetic Survey 
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) 

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

Presentation 

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

- Magnetic contours are presented on Figure 2 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 3 at a scale of 1:5000 

- Annapolis 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 

- The Geophysical Interpretation Map is presented as Figure 5 at a 
scale of 1:5000 

5.0 INTERPRETATION 

Discussion and Conclusions 

The VLF-EM transmitting station from Seattle had the best orientation 
for the east-west line direction of the present grid. The VLF-EM data 
appear to be somewhat noisy. This is particularly evident in the field 
strength data. The noise is believed to be due to a problem with the 
backpack VLF-EM sensor. There are, however, a number of conductive 
trends that have been interpreted. 

The primary VLF-EM conductor trends of interest exhibit three strike 
directions; north-northeast, north-south and north-northwest. Strike 
lengths range from 100 - 1100 meters. In-phase and quadrature responses 
vary from weak to moderate. There are strong field strength anomalies 
associated with some VLF-EM trends, but these must be viewed with 
caution due to the uncertainty of the field strength data. 

Magnetic lineaments within the survey area have been delineated on the 
basis of offsets, terminations and disruptions in the magnetic contours. . . .3 



VLF-EM conductive trends and magnetic lineaments interpreted from the 
results of the present survey are believed to represent structural 
features such as faults or contacts. VLF-EM conductors may reflect 
conductive, possibly reactivated and dilated, portions of structure. 
The stronger and more conductive anomalies may indicate the presence of 
sulphide mineralization within structures. 

Conductor C1 extends for almost 1100 meters in a north-northeast 
direction and is characterized by weak to moderate in-phase and 
quadrature responses. This conductor is believed to represent a 
fault/contact zone based on the change in magnetic character on either 
side of the conductor. Also, a series of magnetic lows seems to 
correlate with this conductive trend. 

VLF-EM conductor C2 consists of a system of three parallel, 
north-northwest striking, weak to moderate strength trends. These 
conductors are believed to represent structural features and are 
terminated by conductor C1. 

Other unlabeled conductors on the Bing grid probably reflect structural 
environments in the area but are believed to be less significant unless 
geological and/or geochemical information can be used to enhance their 
priority. 

The magnetic profiles and contours display a very active magnetic 
environment throughout the grid. It has been found that some single 
station magnetic spikes correlate with spikes within the VLF-EM data. 
Thus some of the small, short wavelength magnetic features within the 
Bing grid could be spurious. The stronger and longer wavelength 
magnetic anomalies are considered to be valid. 

The region west of conductor C1 has the highest magnetic intensity 
within the survey area. The section of the grid north of magnetic 
lineament L1 and east of lineament L2 is characterized by a 
predominantly lower magnetic intensity. 

Magnetic lineament L1 strikes in an east-west direction between lines 
400 S and 500 S. Usually magnetic lineaments between survey lines must 
be viewed with caution, but in this instance there is enough evidence to 
confidently support this feature. A very distinct change in magnetic 
profile and contour character is observed between these two lines, 
particularly from 0 - 250 W. 
A number of other magnetic lineaments have been interpreted and are 
thought to represent structural features. The intersection of these 
lineaments are believed to be important targets for further evaluation. 



6.0 RECOMMENDATIONS 

The geophysical surveys have outlined a number of targets which are 
recommended for additional exploration on the ground. Geological 
investigations and sampling are recommended as a first pass exploration 
procedure for checking target locations. Encouraging results could then 
create priorities and establish targets for further geophysical work 
such as induced polarization or a low frequency electromagnetic method. 
Drilling or trenching would then be in order to test for subsurface 
mineralization. 

The following locations are recommended for detailed investigations on 
the ground: 

Line # Station # Conductor # 

In addition the following locations, which may represent structural 
intersections, should be investigated: 

Favorable geological and/or geochemical information should be used to 
establish additional priorities for exploration of the remaining VLF-EM 
conductors and magnetic lineaments shown. 



Respectfully Submitted 

INTERPRETEX RESOURCES -LTD. 

Surrey, British Columbia 

L.M. BZDEL 

Geophysicist 
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AUTHOR'S NOTE 

Data interpreted in this report were accumulated without supervision by 
Interpretex Resources Ltd. and were supplied by the Client to the 
writer(s). These data and the locations on the ground from which these 
data were accumulated are, except when specified otherwise by the 
writer(s), assumed to be reliable and correct and were interpreted 
using this assumption. 



APPENDIX I 

EQUIPMENT SPECIFICATIONS 



Specifications * 
. . . . . .  Frequency Tuning Range. . I 5  to 30 kHz, with bandwidth of 150 Hz; tuning 

range accommodates new Puerto Rico station 
a t  28.5 k ~ z  

Transmitting Stations Measured. . Up to 3 stations can be automatically measured 
a t  any given grid location withln frequency 
tuning range 

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

quadrature (or alternately, horizontal 
amplitude) 

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

. . . . . . . . . . . . . . . . . . . . . .  Display .Custom designed, ruggedized liquid crystal 
display with built-in heater and an operating 
temperature range from -40°C to + 5S°C. The 
display contains six numeric digits, decimal 
point, battery mtus monitor, signal strength 
status monitor and function descriptors. 

RS232~ Serial I10 Interface . . . . .  .2400 baud rate, 8 data bits, 2 stop bits, no parity 

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

B. Self Test (hadware) 

. . . . . . . . . . . . . . . . .  Sensor Head .Contains 3 omogonally mounted coils with 
automatic tilt compensation 

Operating Environmental 
Range . . . . . . . . . . . . . . . . . . . . . .  - 4 0 0 ~  to + 5 5 0 ~ ;  

0 - 100% relative humidity; 
Weatherproof 

POWe~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 dla. x 130 mm 
...... VLF Electronics Module. -1.1 kg, 40 x 150 x 250 mm 

.. Lead Acid Battery Cartridge .1.8 kg, 235 x 105 x 90 mm 
Lead Acid Battery Belt ....... .1.8 kg, 540 x 100 x 40 mm 

.. . . . .  Disposable Battery Belt -1.2 kg, 540 x 100 x 110 mm 

EDA Iclstrurnents m. 
4momdlffePadtDrtvc. 
Toronto, Ontario 
Canada M4H 1Hl 
T W  06 23222 EOA tOn. 
C a W  Instruments Tofont 
(418 625-7800 

m USA. 
EDA hKtrurnents ~nc. 
5151 WXd Road. 



Specifications 
. . . . . . . . . . . . . . . . . . . . . . .  oynamic Range. .18,0CO to 110,000 gammas. RolCover display feature 

suppresses first significant digit upon exceeding 100,000 
gammas. 

. . . .  iuning value is calculated accurately utilizing a specially 
developed tuning algorimm 

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

. . . . . . . . . . . . . . . . . . . . .  I Dkplay Resolution. .0.1 gamma 
. . . . . . . . . . . . . . . . . . . .  Processing Sensitivity f 0.02 gamma 

. . . . . . . . . . . . . .  ~tatkt~cal Error Resolution. .0.01 gamma 
. . . . . . . . . . . . . . . . . . . . . .  1 Absolute ~ccuraty * 1 gamma at 50,000 gammas a t  2 3 0 ~  * 2 gamma over total temperature ranye 

Standard Memory Capacity 
. .  Total Field or Gradient. 

TleLine Points . . . . . . . . .  
Base Station . . . . . . . . . . .  

Dm@' . . . . . . . . . . . . . . . . .  

1,200 data blocks or sets of readings 
100 data blocks or sets of readings 
5,000 data blocks or sets of readings 
Customdesigned, iuggedized liquid crystal dispby with an 
operating temperature range from -40°C to + 5S°C. The 
display contains six numeric digits, decimal point battery 
status monltor, signal decay rate and slgnal amplitude 
monltor and function descriptors. 

. . . . . . . . . . . . . . .  RS 232 Serial I10 Interface. ,2400 baud, 8 data bits, 2 stop bits, no parity 
. . . . . . . . . . . . . . . . . . . . .  Gradient Tolerance .6,000 gammas per meter (field proven) 

TestMode . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . A. Diagnostic testing (data and programmable memory) 
B. Self Test (hardware) . 

sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Optimized miniature design. Magnetic cleanliness is 
consistent with me specified absolute accuracy. 

Gradlent Sensors. . . . . . . . . . . . . . . . . . . . . . . .  0.5 meter sensor separation (standard), normalized to 
gamrnaslmeter. Optional 1.0 meter sensor separation 
available. Horizontal semors optional. 

. . . . . . . . . . . . . . . . . . . . . .  Sensor Cable Remains flexible in temperature range specified, includes . . . . .  
mlnrdief connector 

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

. . . . . . . . . .  Operating Envlronmental Range. -40°C to +5S°C; 0-100% relative humidity; weatherproof 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Power Supply Nonmagnetic rechargeable sealed lead-acid battery 

cartridge or belt; rechargeable NiCad or Disposable battery 
cartridge or belt; or 12V DC power source option For base 
station operation. 

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

Weights acid Dimemions 
. . . . . . . . . . . . . .  Instrument Console Only. .2.8 kg, 238 x 150 x 250mm 

NiCad or Alkaline Battery Cartridge . . . . . .  .1.2 kg, 235 x 105 x 90mm 
NiQd or Alkaline Battery Bdt. . . . . . . . . . .  .1.2 kg. 540 x 100 x 40rnm 

. . . . . . . . . . . .  LeacbAcid Battery Cartridge .1.8 kg, 235 x 105 x 90mrn 
. . . . . . . . . . . . . . . .  Lead-Acid Battery Belt. -1.8 kg. 540 x 100 x 40mm 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .1.2 kg. 56mm diameter x m m m  
Gradient Semor 

. . . . . . . .  (0.5 m separation -standard) 2.1 kg. 56m1 diameter x 790mm 
Gradient Sensor 

. . . . . . . . . . .  ( tom separation-optionaD ; .2.2 kg, 56rnm diameter x 1300mm 

. . . . . . . . .  Standard System Complement Instrument comok% sensor; 3-meter cable, aluminum 
sectional sensor staff, power suppiy, harness assembly, 
operations manual. 

. . . . . . . . . . . . . . . . . . .  Base Station Option. Standard system plus jO meter cable 

. . . . . . . . . . . . . . . . .  Cradiometer Optien Standard system plus 0.5 meter sensor 

E D A lnsmments lnc. 
4 mOmcliffe Park Drtw 
Toronto Ontario Can-ada-hdH -1-",- 
TeleR 06 23222 EDA TOR 
Cabk lmtrurnenrs Toronto 
1416) 425 7800 

In U.S.A 
E D A tmtruments Inc. 
s i s i  Ward ~ o a d  
Wheat Ridge. Colorado 
US A. 80033 
1 3 3 )  422 9112 

I Printed in C a w  



APPENDIX I1 

VLF-EM and Magnetic Data List 



INTERPRETEX RESOURCES LTD. Data L i s t i n g  

Area: ATLIN M.D. Current F i l e  Name: BDAT.WR1 

Grid: BING From F i l e  Name: B.XYZ 

Date: Nov., 1990 
C 

INSTRUMENT TYPE: EDA Omni Plus VLF-EM/Magnetometer System 

(Line & Stat ion + = Northings and Eastings, 

- = Southings and Westings) 

DATA TYPE(S): 

# I .  To ta l  F i e l d  Magnetic Values 

#2. VLF-EM In-Phase Values 

#3. VLF-EM Quadrature 

#4. VLF-EM F i e l d  Strength 

#5. VLF-EM In-Phase Values 

#6. VLF-EM Quadrature 

#7. VLF-EM F i e l d  Strength 

E/W 

LINE # 

Line 375 
-1 00 

-87.5 
-75 

-62.5 
-50 

-37.5 
-25 

-12.5 
0 

12.5 
25 

37.5 
50 

62.5 
75 

87.5 

100 
112.5 

125 
137.5 

150 
162.5 

175 
187.5' 

200 
212.5 

225 
237.5 

250 
262.5 

275 
287.5 

300 
312.5 

325 
337.5 

350 

DATA DETAILS: 

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

Annapolis Transmitter - fac ing east 

Annapolis Transmitter - fac ing east 

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

Seat t le  Transmitter - fac ing east 

Seat t le  Transmitter - fac ing east 

Seat t le  t o t a l  f i e l d  strength 

STATION # I .  # 2 .  # 3 .  
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