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December 30, 1982 

Ministry of Energy, Mines and 
Petroleum Resources 
525 Superior Street 
Victoria, B.C. 
V8V lT7 

Dear Sirs: 

Enclosed please find our report on the results 
done at Onion Lake during the summer of 1981. 

of the geophysical survey 

the time of submission of 
being filed now as an .~. _ _. 

The results of this work were not available at 
the 1981 Onion Lake Geological Report, but are 
addendum to that Report. For reference purposes, the Coal Land 
Disposition, Index and Geological Compilation map from the 1981 
Geological Report are included in this addendum as appendix II. 

The geophysical survey work and the present addendum were conducted and 
prepared by Andrea Allison, an employee of Shell Canada Resources 
Limited, Minerals Division, for Crows Nest Resources Limited. 

Ms. Allison received a B.Sc. in Physics from Loyola-Concordia 
University, Montreal in 1974 and an M.Sc. from U.B.C. in 1977. She 
worked as a geophysicist with Shell Canada Resources from 1977 to 1982. 

I consider the aforementioned person to be well qualified to undertake 
the responsibilities assigned on this project. I am satisfied that the 
attached report has been competently prepared and justly represents the 
information obtained from this project. 

Sincerely, 

Glenn Rushton 
Vice-President, Exploration 
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ONION LAKE PROJECT 

1981 GEOLOGICAL REPORT 

ADDENDUM 

GEOPHYSICS FOR COAL EXPLORATION 

EM & DC RESISTIVITY SURVEYS 

Peace River Land District, British Columbia 

B.C. Coal Licence Numbers: 42-28-4223 inclusive and 4749. 

Group Number: 242 

Owner: Shell Canada Resources Limited 

Operator: Crows Nest Resources Limited 

. 

NTS 93I/lOW (Wapiti Lake) 

Longitude: 120° 48' West 

Latitude: 57" 44' North 

Exploration Period: June - August, 1981 

-Report .Prepared by: ‘Dennis eel1 

Submitted: December, 1981 

Addendum Prepared by Andrea Allison 

Submitted: December, 1982 
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INTRODUCTION 

Historical 

in 1980 a study was undertaken of non-seismic geophysical methods 

applied to exploration for coal. A complete report of this research is 

in Jones, 1981. In particular, Jones studied the application of 
geophysical methods to solving the following fundamental problems in 

coal exploration. 

1) The determination of the depth of overburden. 

2) The determination of seam thickness. 

3) The establishment of seam continuity. 

4) The location of the seam edge. 

The first part of the report was theoretical examination and literature 

search of the following methods: gravity, magnetics, resistivity, 

induced polarization (IP) and electromagnetics (EM). 

i. 
'. As a second step, DC Resistivity surveys were conducted on three 
1: 
>i properties; Merritt, Lillyburt and Blackfoot. The operations report is 

given in Fudge, 1980 and an interpretation of the data is in Jones, 

1981. The analysis of the data at Merritt showed limited success in 

determining the depth of the overburden. Frank Jones states that the 

resistivity technique was capable of the accurate determination of the 
: depth of the overburden only if sufficient geophysical control (such as 

a foc,ussed electric 1-og) was availa.bIe for calibration. 

Present Study 

in 1981 this -research was applied to coal exploration on two properties: 

LiTlyburt in5.E. '8X. and Onion Lake in N.E. ,B.C. This report 

discusses results of the work at Onion Lake only. A separate report has 

been .filed for the parallel study on Lillyburt property. Three 

techniques: OC Resistivity Electromagnetics (EM) and Induced 

Polarizatton -(IP) were used to determine: 

1) the depth of overburden. 

2) fault contacts and/or basement lithology changes. 

4tFBi.4 
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The DC Resistivity and Electromagnetics (EM) methods measure the 

Resistivity of the subsurface. The data is presented in the form of 

apparent resistivity values. Apparent resistivity is defined as the 

resistivity of a uniform earth which would have produced the observed 

voltage reading with the given signal current. 

In order for these methods to succeed for the above purpose the "rocks" 

must possess certain physical characteristics. In order to determine 

the depth of overburden there must be a sufficient resistivity contrast 

between the overburden and the material below. Also, the resistivity 

must be constant throughout each individual layer. In order to be able 

to detect faults and/or lithology changes there must again be a 

sufficient resis-tivity contrast between the rocks on both sides of the 
contact. 

A general description of the geophysical equipment and survey geometry 

will be given followed by a detailed discussion on data acquisition, 

data presentation and interpretation of the results. 

*- 
,: -OPERATION 

The E(rl method used was the magnetic induction method. Current flow is 

induced in the ground by the varying magnetic field of a vertical or 

horizontal magnetic di,pole transmitter. A magnetic. dipole transmitter 

consists af a loop antenna through whioh an alternating electric current 

is forced; similarly, a magnetic dipole receiver is a loop antenna in 

whi-ch an electromotive force is measured in the presence of a varying 

magnetic field. 

The EM equipment used was the ,G.eonics EM 34-3 and EM 31. Appendix I 

gives a list of the instrument specifi,cations. 

In this method the exploration depth is mainly increased by increasing 

the ~distance between transmitter and receiver dipoles. The EM 31 was 
used to sample the very shallow overbu'rden. The EM 34-3 was used to 

sampl.e increasing depths by increasing the cable length from 10 to 20 to 

40 meters. 

The depth of overburden was thought to be less than approximately 30 m. 

Therefore, measurements with the 40 m cable separation should be 
sampling the basement material. 

4lFBi.5 
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-DC Resistivity and IP measurements were taken using the Dipole-Dipole 

array. A schematic diagram of the array geometry is in Figure #l. 

Current is injected through the current electrodes and the resulting 

potential difference between the voltage electrodes is measured. For 

our survey an electrode separation of 25 m (a = 25 m) was used. 

DC Resistivity measurements were also taken by means of Schlumberger 

soundings. A schematic diagram of the array geometry is in Figure #2. 

When the current electrodes are close together (i.e. AD/Z = L small) 

shallow layers only contribute to the resistivity profile. With 

increasing L the apparent resistivity has a contribution from greater 

depths. 

Data Acquisition 

At Onion Lake one line .of 

location of the line. 

1.4 km was surveyed. Figure 3 shows the 

L 
figure 4 shows the EM 31 and EM 34 profiles. Figure 5 shows the 

'. 
c 

Schlumberger soundings. Figure ~6 shows the dipole-dipole array DC 

Resistivity and IP pseudo-section. 

Interpretation 

Consi.de,r Figure 4. The .primary .purpase at Onion Lake was to determine 

overburden depth. At S+DOW theEM 31 gave an apparent resistivity of 

300 ohm-meters. The EM 34-3 also gave an apparent resistivity of 300 

ohm-meters for both 2D and 40 m coil separations. There does not seem 

to .be any resistivity contrast between overburden and the material 

beneath. 

There is some variation along the line as seen in Figure 5, but looking 

at the schlumbergcr sounding for l+OOW there again appears to be 1ittl.e 

resistivity contrast. 
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SCHEMATIC DIAGRAM OF 

DIPOLE ARRAY 
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DC RESISTIVITY 
SCHLUMBERGER SOUNDINGS. 
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