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INTRODUCTION

General Statement

Ags a part of an agreement dated Novembher, 1973, Teck

Corporation Limited offered fo make a geochemical orientation survey

in the vicinity of a gold showing situated in a group of 8 claims owned
by K.G. Ewers and Partners of Ckanagan Falls, B.C. Further in the
agreement"l‘eck Corporation Limited offered to file the results of the
survey fo comply with oneyear's requirement for assessment work. The
survey was done on November 17-18, 1973 during which time up to one
foot of snow was present. As a roﬁtine procedilre a magnetomeier and

' VLF-EM orientation survey was Incorporated into the program.

Location and Access

The Au-Rain group of claims is located 6-1/4 miles east-south-
east of Okanagan Falls, B.C. (Figure 1), The showing is on a road cut on
the east side of Fish Creek at an approximate elevation of 4600 feet. It is
accessible by means of an all-weather logging road maintained by Northwood

Pulp.

Property and Ownersghip

The property comprises a total of eight contiguous claims staked
in June, 1973 by K.G. Ewers and his partners K.G. Thompson and R.W. McLean,
all of Okanagan TFalls, B.C.

GENERAL GEOLOGY

The only outcrops observed on the property were those at the
showing along the access road and at a shallow trench downslope from the
showing (Figure 3). On the basis of G.8.C. Map 15-1961 the property appears

to straddle the contact between Tertiary sediments and Tertiary volcanics.
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Q Figure 1. Location Map of AU-Rain group (82E)
Scale 1:250,000.
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Gigure 2, Claim Map of the AU-Rain group.(82 L/6)
Scale 1:50,000.




The showing is essentially in volcanics and appears in close proximity to
the sedimentary-volcanics contact., It consists of a rusty, highly altered
northeasterly frending sheared and fractured zone characterized by patches
and bands of silicificalion and calcife veining. T places siliceous breccia

of laharic texture is present. The only sulphide mineral observed was very

—

fine pyrite rarely occurring in small patches. A nearby trench exposes a

fresh dark coloured feldspar porphyry of andesific composition.

GEOCHEMISTRY
Field Procedures

A grid with 20G-foot spacings between linegs and 50-foot spacings
between'sampling' sites was established m the vic-inity of the showing. A soil
hand auger of one inch in diametfer and 3 feet long was used to collect the
samples. The ""B" layer which was anywhere from 6 inches to 30 inches
deep was sampled. The soil samples were packaged in 3-1/2" x 9-1/3 kraft
paper envelopes and delivered unprocessed ito Core Laboratories in Vancouver
where they were air-dried, screened to minus 80 mesh and analysed for

gold, silver and mercury using atomic abgorption methods.

Discussion ‘of Resulis

Figures 4, 5 and 6 are contoured plans of analysed values for
gold, silver and mercury, respectively. From the contoured plans two
features are readily apparent. Firstly, the degree of coincidence of higher
values in gold with corresponding higher values in silver suggest a common
mineral source for the two elements. Secondly, the higher values for gold
and silver is displaced by a few tens of feet downslope with respect to the

outcrop of known gold occurrence whereas, the higher vajues of mercury

 appear more coincident with the same outcrop.



" Figure 3. Geological sketch of showing of gold mineralid‘}ij‘i’.i&n.
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GEOPHYSICS

A magnetometer and VLF-EM orientation survey was conducted
to determine if there would be any response that may be related to the
known mineralization. The survey wasg done in the game general vicinity

where so0il samples were taken.

Ground Mapgnetometer Survey

Procedure and Resulis

Magnetometer readings using a Scintrex MF-2 were taken at
stations in an expanded grid mcorporatmg the soil sampling grid (Figure 7).
The results of thlS survey failed to show sui'flclent variation in the magnetic
intensity of the immediate area with particular reference to the altered and

mineralized zone nor of any related structural feature.

VLF-EM Survey

Procedure and BResults

VLF readings using a Radem unit and using station NPG in Seattle,
Washington were taken at the same grid as the magnetometer survey. Figure 8 .
shows profiles of tilt angle readings. The plotted figures are data derived by
a method explained in Appendix I, to afford beiter interpretation. In general
the VL.F survey failed to detect any significant structure that could be related

to the known mineralization.

R. S.-Verzosa, P. Eng.,
December 10, 1(373
Ig



Provinee of British Columbia, this # “%

PERSONNEL AND TIME DISTRIBUTION

R.S. Verzosa - Geologist
G. Lovang - Prospector
K.W. Davies - Agsistant

Statement of Cost

R.S. Verzosa, supervision for 1 day

G. Lovang, socil gampling and magnetometer SUrveys,
2 days @ $60/day

K.W. Davies, line cutting and VLF operator,
2 days @ $50/day

Truck Rental, 2 days @ $20/day

Board and Lodging, 5 man-days @ $%20/man-day
Soil Analysis, 53 samples @ $5/sample (3 elements)
fDraftin'g

Report Preparation

Declared before me at the ﬁz% | & -";
f L/W&M ,inthe }

day of déc“&/n/éo, /TS ,AD.
R.S. Verzosa.
December 10,
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1 Day
2 Days
2 Days

$100.00
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100.00
40.00
100.00
265.00
50.00
100.00

$875.00
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APPENDIX 1

GEQPHYSICS / METHODS AND DATA

_VLF-EM Data Processing

D. ©. FRASER, Chief Geophysicist,
Geophysice! Engineering and Surveys Limited,
{Keevil ining Group Limited),

Toronto, Ontario

ABSTRACT

Geophysical Engineering and Surveys Limited of the
foeevil Mining Group have routinely conducied groand
surveys with VLEF-EM recvivers for the past twa years,
Both Crone’s Badem and Ronka's EMIG have been used.

V9ILi-ES dip-angle data often yvietd complex patterns
which reguire eonsiderable study §or a proper interpre-
tation, A method ‘was developed which allows field oper-
aters to transform the nonconteurable dip angles inte
cantourable data, preducing conduelor palicrns wihich are
imumiediately apparent o exploration personnel untrained
in VLI-EM inlerpretation.

Vi.I-EM contoured dara generally peak very close to
the tap of a conducter, therehy allowier drill holes o he
spolied accurately, However, the data generally should not
he uxed alone to select drill targets hecause structures
may be sufficiertly conductive 1o vield dirong anomalies,
Thus, magnetic and/or vertical-loep KM correlations may
he considercd as necessary criteria for drilling,

VIAT-EM surveys can replace P surveys in certain
envirnrments. Ior example, the Restigouche orebady in the
Iathurst camp of New Branswick vielded a VLF-EM
agomaly as distinet as that abtained by 13 althoveh the
frody did mei respond te vertical- or horizontal-logp LM
However, the coprilerous breecia pipes of the Tribag mine
near Batchawana, Ontario vield strong 1P anomalies but
not VLI-1M anomalies, illusirating that disseminated ore
turgets should be soughl wikiy 18 radher than with Viab-EM.

INTRODUCTION

A METHOD HAS BEEN DESCRIBED (Fraser, 19489) which
enables somewhat noisy,

data to be transformed into less noisy, contouvable
data. This data processing is performed routinely by

D. C. FRASER obtained a Bachelor's
and a Master’s degree in geology at
the University of New Brunswick
and, in 18646, a Ph.D, desree in goo-
physics at the University of Califor-
nia at Berkeley. He hus performed
research on induced polarization, ve-
sistivity, magpnetics, gravity and
electromagnetics, tncluding the desion
of new interpretation methods em-
ploying, in part, digital filtering and
correlation technigues. Recently, he
. has been involved to 2 considerable
extent in mapping conductivity inhomogeneities, first with
wround equipment as a thesis problem, and then with
wirborne equipment in collaboration with Barringer Re-
search Limited, -

. Vir. Fraser bas worked for several petroieum and min-
I companics and corrently is chief geophysicist of Geo-
physicad Engincering & 3Surveys Limited, a member of
the Raciety of Exploration {eaphysicists and of the CIM,

sl past president of the Canadian Exploration G-

physieal Rociety.

PAPER PRESENTED: at the 72nd Annual
Muectings of the CI1M, Toronto, April, 1970,

!If_i‘:\'“'ORDS: Geophysical exploration, Data processing,
l:“"'““m:!rnetic surveyvs, Din angles, VLF-EM surveys,
ilter theory, Contouring.

L 2} TRANSACTIONS: Vol LXXIV, pp. 11.13, 1971,

IfIUY B - - R

General

noncontourable dip-angle-

field personnel, and simply invelves additions and sub-
tractions.

Both magnetic and VLF-EM data can be collected
by a single individual as part of a ground evaluation
program. The VLF-EJM method can provide contour
maps which may be as useful to explorntion geolugists

“as magnetic maps. The key to the usefulness, how-
-ever, lies in the duata processing, because raw dip-

angle data {requently are more confusing than eloei-
dating. This point is illustrated in Figure 1, whith
prezents dip-angle data from the Temagami mine in
Citavio. Clearly, the complex patiern requires some
thought for proper interpretation. Conversely. rig-
ure 2 provides a conductor patiern which is immedint-
elvy apparent even to those unirained in VLF-EM in-
terpretation. It is obtained from the data of Figure I,
using the method described in the Appendix. The con-
toured units are expressed in degrees. Only the posi-
tive guantities are contoured.

0w e
A e

0D

veer LB 7

FIGURE 1 — Dip-angle VLF-EM data in the vieinity of
the Temagami mine., The arrew defines the primary field
direction from the transmitter at Seattle, Washington
(after I'raser, 1969},
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FIGURE 2 — Contoured VLF-EM data, in dcgrccs._ﬂs
calewlated from the map of Figure 1 {after Fraser, 1963).




¥FIELD CXAMPLES loop correlation alse coincides with a magnetic ano-

malv, and probably is due to magnetic sulphides, It

The following field examples were chosen to illus-  will be drilled shortly, The other equally strong VLF-

trate the three primary uses to which VLF-EM haz  EM anomaly without vertical-loop correlation does not

been applied by Geophysmal Engineering and Surveys parallel the magnetic patterns, and probably is due
Limited. . to a fanlt

"In Place of Ii’

There are certain environments where VLF-EAM

General prospecting or ground evaluation provides can be used as an alternate to IP. These are the en-
the most common use for VLF-EM. Ground often is  yjronments characterized by massive or heavily disse-
obtained which requires only a general approach 0 minated sulphides which oceur within 300 feet of sur-
exploration, as when there is insufficient geological fce and vet do not respond to conventional EM. IP
information regarding the specific target sought. In was considered to be the most suitable geophysical
such cases, magnetic and VLF-EM surveys are rou- pmethod for the detection of such bodies {Hallof, 1967).
tinely performed without the guidance of a geophysi-  However, it is well worth testing VLF-EM in these
cist. VLF-EM conductors are tested by short {ravers- enviromments because of the very substantial cost
es with vertical-loop EM. The anomaly patferns gen- gavings that result if the method is responsive. As an
erally are sufficiently clear so that mapping, trench- example, Figure 4 illustrates a VLF-EM suvrvey over
ing, drilling or abandonment will be decided without the Restigouche orebody in the Bathurst area of New
consulting a geophysicist. Exceptions can oceur w hen Brunswick. Figuwre 5, showing IP chargeability con-
patterns become complex. tours, allows a compnrison to be made of tha relative

Figure 8 illustrates a survey in which two strong merits of I and VLF-EM for this type of mineral-
VLF-EM conductors were obtained. The southern ano- ization. The Restigouche body did not respond fo ver-
maly has vertical-loop EM correlation and the nmorth- tical- or horizontal-loop EM because of the high spha-
ern one does not. The VLF-EM anomaly with vertical- lerite content of the massive sulphides.
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FIGURE 3 — Centoured VLI-EM in degrees and vertieal-  FIGURT 4 — Contoured VLF-EM in degrees from the
loop EM profiles (1,260 hz) {rom a property evaluation Restigouche orchedy, illustrating that the method is 2
survey in the Uchi Lake area. viable alternate Lo IP in this envirenment (cf. Figure 3).
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FIGURLE 5 - Gradient-array EP chargeability in wmilli- i s
seconds over f(he lestigouche erebody, for comparison FIGURE 6 — Contoured VLF-EM in degrees from a fauit-
with the VLF-IIM data of Figure i mappiny survey in the Cobait arca.
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Other environments described in Hallof (1967)
would not be as amenable to the use of VLF-EM in
place of IP. A truly disseminated copper deposit wiil
not provide o VLF-EM anomaly but will yield a farge
IP effect, as was found to be the case for the breecia
pipes of the Tribag mine near Batchawana, Ontario,

Structural Interpretation

Inasmuch as VLF-EM responds well to structures,
the method has been applied to the mapping of faults.
An example is shown in Figure 6, which depicts a
portion of a survey in the Cobalt area of Ontarie. The
property was a silver prospect where the veins were
postulated lo be associated with faults, VLF-EM ap-
peared to be the most reasonable geophysical method
available to aid in tracing these faults. Considerable
driliing has Leen done on this property, and the fauit
interpretation was verified.

Figure 2 illustrates that faulfs can be as conductive
te VLE-EM as massive pyrite, In this Temagami
example, the faults contain a brecciated matrix with
some hematite ecmenting, They yield a strong IP
anomaly, but are nen-conduetive to conventional EM,

DEPTH OF EXPLORATION

The relatively high transmitted frequeney of ap-
proximately 26,8600 hz severely limits the depth of
- exploration in areas of conductive overburden. As an
example, penetration of the 100 to 200 feet of clay
in the Timmins area often is not achieved.

In regions where the overburden has a less excep-
tienal conductivity, such as the Bathurst area, depth
of exploration generally is limited to about 360 feet.
This depth was predicted from model curves in Fraser
(19693, and appears to be true in practice, as over the
Restigouche deposit (Figure 4).

CONCLUDING REMARKS

VLF-EM surveys are exceptionally easy teo perform,
but the dip-angle data may be exceedingly difficult
to interpret correctly. This latter point has produced
vnfavourabhle comments regarding the utility of VLF-
EM as a prospecting tool, The data-processing method
used to transform somewhat noisy, noncontourable
dip angles into less noisy, contourable data greatly
increases the value of VLF-EXM surveys.

The efficiency of data flow is significantly in-
creased in the case of an active mining company per-
forming such surveys in large quantities. This is be-
canse the contoured maps may be used directly by
geologists in charge of their various projects, rather
than requiring a geophysicist to study each dip-angle
map.

Contoured VLF-EM maps form a useful complement
to magnetic maps. The survey and data-processing cost
is similar to that for a hand-held fluxgate magneto-
meter, :

For general explorittion in the Shield, VLEF-EM con-
ductors generally should be tested with vertical-loop
EM to separate massive sulphides (and graphite) from
conductive structures. As such structures can be
mapped with VLF-EM, this provides another use for
the method, Further, some massive and heavily disse-
minated sulphides, which do not respond to conven-

tional EM, will yield VLF-EM anomalies as distinct

~en where

as those obtained by IP. These three uses of VLF-EM,
i.e, for gencral prospecling, mapping of siructures
and as a judicious aliernate to IP, form our primary
applications of VLIF-EM to property evaluation.

APPENDIX

The Data-Processing Technique

THE DATA-PROCESSING TECHNIQUE is described in de-
tail by Fraser (1969}, where it is also discussed in
terms of filter theory®. The method is very simple to
apply, as is shown by the example of Figure 7. This
figure iltustrates that the contourable guantity is the
sum of the values at two adjacent stations minus the
sum at the next two adjacent stations. The above-
referenced paper presents a tabulation method suited
to the processing of this dip-angle data. The caleula-
tions are performed in the field by the instrument
operators.
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FIGURE 7 — Example of the data proceqsm calculations,
illustrating - that the contoured quantities are obtained
simply frem additions and subtractions performed en the
dip angles. .

A 50-foot station interval is recommended to avoid
the problem of near-surface conductors appearing as
deeper conductors, as could oceur if the station spae-
ing was larger. In actual practice, data are collected
at 100-foot intervals, with 30-foot readings being tak-
anomalies ocecur, Later, 30-foot arti-
ficial data are interpolated in non-anomalous areas
prior to performing the calculations, This procedure
avoids some confusion in the contour patterns which
would result from near-surface ‘geological noise’.

Normally, only the positive values are contoured,
because the negative guantities generally represent
anomaly flanks. Consequently, the inclusion of nega-
tive contours would serve only to confuse the condue-
tor patterns. However. if a backward crossover was
produced by a geuvlogical source, an erronenus inter-
pretation of the contour map and the dip-angle pro-
files would resuit. To date. such a crossover. has not
been recognized on the predominantly in-phase dip-
angle data,

REFERENCES .

Fraser, D. C., (1969}, Centouring of VLF-EM Data; Geo-
p!u,«szcs Vol. 34, pp. 9538-UlT.

Haliof, P. G, (1‘16?) The Use of Induced Polarization
Measurements to Locate Massive Suiphide Mineraliza-
tion in Environments in which EM Methods Fail;
paper presented ot Canadinn Centennial (,‘unl'a_-i'encu
on Mining and Groundwater Geophysies, Niagara,
Ontario,

“*The technique is analogous to passing the dip-angle data

throurh a bandpass filter which (1) completely removes

DC bias and srrestly attenuates long wave leugths, (23

completely removes Nyguist frequency noise, (3) ph.hc

shifts all frequencies by U0 degrees and (4) huas Lthe
bandpass centered at a wave iength of five times tim
station spacing.
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