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Dear Sirs:

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

The results of this work were not available at the time of submission of
the 1981 Onion Lake Geological Report, but are being filed now as an

\ 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. [ am satisfied that the
attached report has been competently prepared and justly represents the
information obtained from this project.

Sincerely,

s

Glenn Rushton
Vice-President, Exploration

2/FBi.1
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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 Tirst part of the report was theoretical examination and literature
search of the foliowing methods: gravity, magnetics, resistivity,
induced potlarization {IP) and electromagnetics (EM).

As a second step, DC Resistivity surveys were conducted on three
properties; Merpitt, 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 focussed electric log)} was available for calibration.

Present Study

In 1981 this tesearch was appliied to coal exploration on two properties:
Lillyburt inS.E. B.C. and Onion Lake in N.E. B.C. This report
discusses resulis of the work at Onion Lake only. A separate report has
been filed for the parallel study on Lillyburt property. Three
techniques: DC Resistivity Electromagnetics {EM) and Induced
Polarization {IP) were used to determine:

1) the depth of overburden.
2) fault contacts and/or basement litholvgy changes.

4/€81.4
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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 resistivity 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.

QPERATION

The EM 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 dipole transmitier. A magnetic dipole transmitter
consists of a loop antenna through which an alternating electric current
is forced; similarly, a magnetic dipole receiver is a loop antenna in
which an electromotive force is measured in the presence of a varying
magnetic field.

The £M equipment used was the Geonics EM 34-3 and EM 31. Appendix I
gives a list of the instrument specifications.

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 overburden, The EM 34-3 was used to
sample 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.

4/FBi.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 #1.
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. AB/2 = 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 1.4 km was surveyed. Figure 3 shows the
location of the line.

tigure 4 shows the EM 31 and £M 34 profiles. Figure 5 shows the
Schlumberger soundings. Figure © shows the dipole-dipole array DC
Resistivity and IP pseudo-section.

Interpretation

Consider figure 4. The primary purpose at Onion Lake was to determine
overburden depth, At 6+00W the EM 31 gave an apparent resistivity of
300 ohm-meters. The £M 34-3 also gave an apparent resistivity of 300
ohm-meters for both 20 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 schlumberger sounding for 1+00W there again appears to be 1ittle
resistivity contrast.

4/FBi.06
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M31

 Geonics EM31 provides 3 measurement of lerain conductivity withoul contac.
| the ground using 1 -patented nductive electromagnelic techaique. The tn-
ment is duect ::z:{inq in millimhas pat meter 2nd surveys are carricd out simply
‘ravessing Ihe ground,

;C_ﬂtcli,\'..‘.:d:plh ol‘;é:pioc;tim s approrimalely six meters making it ideal for

¥ physic, By efiminaling ground contact, measurements are easity
‘H, * segions af bigh resistivity such as gravel, -parmalrost and bedrock.
L ™ haif spage the EM31 reads idenfically with conventional sesistivity

tuh eswemont is aralogous to a conventionsl galvanic tesistivity suvey
h a feed amay spacing. Interpectation curves supplied with each instrument
40 permul 30 estimate ol & layered arthy, -

% advaniagey of the SMIT e the Speed with which surveys canbe-carried out,
} abdity ta precisely measuie small changes in-conduclivity, and thz conlinuous
1Soutl which provdas a previously unobiziaabis tateral resolutioa,

¢

Specifications

tASURED DUAKTIY Apparent conductivity of the .ground in millimhos per ’

malzl,
IMARY AZLO SOURCE  Sell-conlamed-dipoiz trangmicier
HS0R Seif-contamned dipla receiver
VERCOIL SPACIRG 3.66 melers
' IATING FREOUEKCY 9.8 KHz
;:‘ﬁ'EF. SUPPLY 8 disposable alkafins T cells (approx. 20 hes lde con-
: Gnuous uss)

i
JNDUCTIVITY RANGES 1, 10, 30, 100, 300, 1000 mmhas/meler
EASUREMERT PRECISIDN 22 of hulf scale
)
EASURIMERT ACTURALY £5%, 31 20 millimhes per-metet
MSE LEYEL <0,1 millimhas per meler
PERATOR COKTROLS ® Modz Swilch
! : « Conduc livity Pange Swilch
] o— » Prasing Potentiometer
ir L e Ccarse Inphasz Compensation :
T - ® Fing Inpfuse Componsation
T . Boom 1 4.0 melers extended
. 1.4 meiers sicied

. Shipping Tralz 1355k 42 x 28 em 155- 6712 FI3HER STRER™ 2
SGHT Instrument Wegnt s @ kgm CALGARY, £ ZERTA T2H 22 Shinping Weight ;41 kg

Shipping Wemgint 123 kgm

PINAY

~ <Congole’  :24x20x18cm GEQ-PHYS

EM34-3

Operating on the same principles as the EM31, the EM34-3 is dasigned to achizve 2
substantialty increased depth of explocation and 3 readily available vertical conduc-
tivity prolile. .

The undedying principle’ of operation of his patcnied non-contacting method of
measuring tzrrain conduclivity is 1hat the depth of pznetration is indzpendent of
temmain conductivity and is delenmined solely by the insUumenl geometry ie. the in-
lercoll spacing and coil orentation, The EM34.3.can be used at three lixed spacings
of 10, 20, or 40 meters and in the vedtical coplanar (as shown) ef horizeatal co-
pranar mode, [n the vertical coplanar mode, the instrument seases [0 2pprax. 0.750f
the intercoil spacing, In the horizontal coplarar mode, the inslrument can sease to
1.5 limes the intercail spacing. Fot the hoditontal coplarar mode, however, coil mis-
alignment rrors are mote Seficus, than in the verlical mode so greater care muzl be
exescised 1o achieve the maximum 60 meter depth,

Simple opzralion, survey speed 2nd straight (orward data interpresalion makes the
€134.3 2 versalile and cost etizclive 1ood fof the-enjincering geophysicisl,

Specifications

MEASURED DUARTITY Apparent conductivity of the ground in mitimhas -per

melac
PRIMARY FAIELD SOURCE  Sell-contained dipola rznsmilter
SENSOR SeH-contained dipole tecsiver
REFEREHCE CABLE Lightweight, 2 wire stielded cable -

IHTEACOIL SPACIKG & 10 meters at 6.4 kix
OPERATIHE FREOQUEKCY =20 melcrs at 1.6 kHe
& 40 metzrs at 0.4 kHz

POWER SUPPLY Transmirter : 8 disposable T cells
Receiver 1 8 disposable 'C cells

CONDUCTIVITY RAKRGES 3,10, 30_ 100, 300 mmhastmeler
MEASUREMENT PRECISION 27, of {ufl scale defiection
MEASUREMERT ACCURACY =5 at 20 mitlimhes pes metes

HOISE LEVEL < 0.2 mitlimhas per meter

DiMEHSIONS ficceiver Console  219.5x13.5x26cm
Tranemitier Consote s 15 x 8 x 26cm
Coals 1 63cm dlameter

WEIGHTS Aeceiver Console 13,1 kg

CONCO.LTD ReceiverCod 77 13.2kg

. Transminer Console : 1.0 kg
Teznsmitiee Coll ;60kg
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