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IN’IHOINL I LON 

Ihe kootenay king claims are located 30 km east of 
kimberley, H.L. U-late 3Q?-86-1,. lhe Wild Horse Creek 
logging road and two subsidiary mining roads provide 
acces5 to the property. 

The k.ootenay king deposit was discovered in 1882. 
It wa5 put in production in 1951 and closed in 1952 
a.tter producing 13,000 tons of 5.5%Pb, 8.7XZn. Cominco 
acquired the property in 1969. 

lhe area 1s underlain by rocks of the Gldridge 
Formation which are known to host the Sullivan Mine at 
himberley, B.C. I and gabbro sill5 and dykes. 

lhis report dexribes a Utem electromagnetic survey 
whose objective was to locate conductive rocks which may 
indicate economic mineraliZatlOn. 

Ihe work wa5 done on claims KG 1 to 4, KK 9, King 1 
to 5, and Min. Lease M-52. 

FIELD WOHk. 

Ihe work wa5 performed +rom July 2% to August 14, 
and AuQU5t 2i~, lYt36. Nine lines were surveyed from three 
transmitter loops as shown in Plate 3i17-86-2. 22.3 
km of Utem surveying were completed at a station spacing 
of 50 metres. 

Progress was slow due to the very difficult and 
dangerous terrain encountered on this grid. 

DESCHlFIlON OF THE UTEM SYSTEM 

urm is an acronym for “Univer5.i ty of 
Toronto ElectroMaQnetometer”. The system was 
developped by Dr. Y. Lamontagne while he was a 
graduate student of that university. 

Ihe tield procedure consicsts of firrt laying out a 
large loop of sing1 e strand insulated wire and 
energizing it with current from a transmitter which is 
powered by a 1.7SC.W motor generator. Survey lines are 
generally oriented perpendicular to one side of the loop 
and surveying can be performed both inside and outsi de 
the loop. 

I’he transmitter loop is energized with a preci5e 
triangular waveform at a carefully controlled frequency 
i30.974Hr for this survey). The receiver rystem 



includes a sensor coil and backpack portable receiver 
module which has a digital racording facility on 
cassette magnetic tape. Thr time synchronization 
between transmitt@r and recaivrr is achiQvQd through 
quartz crystal clocks tin both units which must be 
accurate to about one %QCOnd in fifty yQarr. 

rhc rQcQivQr mQnSOr coil measurQs thQ vertical 
component of the electromagnetic fiQld and responds 
to its time derivative. Since the transmitter current 
waveform i 5 rectangular I the receiver coil will 
SQnSQ a pQrfQCt Square WaVQ in thQ abSQnCQ Of gQOlOgiC 
conductors. Deviations from a perfect square wave are 
caused by Qlectrical conductors which may be ghologic or 
cultural in origin. The receiver stack% any pre-set 
number of cycles in order to increasr the signal to 
noise ratio. 

The UTEM receiver gathers and record5 9 
channel e of information at each station. Tha higher 
nl.rmber channels i7-8-9) correspond to short time or 
high +requency while the lower number channels (l-2-5) 
correspond to long time or low frequency. 
Therefore , poor or weak conductors will respond on 
channels Y, 8, 7, and 6. Progressively bQttQr 
conductors will give responses on progressively lower 
number channels a5 Well. For example, masesi vQ, 
highly conducting sulphides or graphite will produce a 
responQQ on a11 nine channels. 

It was merit i oned above that the UTEM receiver 
records data digitally on a cassette. This tape is 
played back into a computer at thQ base camp. The 
computer procQssQs the data and controls thQ plotting on 
an 11" x 15” graphics plottQr. Data are portrayrd on 
Data SeCtiOnS as profiles of QaCh of the nine channele, 
one rsection for Qach survery line. 

DCITA PRESENTATION 

The results of thir Survey are presQnted in one 
compilation map (Plate 367-86-2~ and 14 Data Sections 
which all face North. 

Ihe maps are listed am follows: 

PI ate 304-86-I Location Map 
tin text, Scale 1:5~,000 

I’1 atQ 3U4-86-2 Utem Grid and Compilation Map 
tin envQlopQi SCalQ 1: 16,666 
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A legend for the compilation map and data 
sections is included. The data sections are arranged in 
order of loop number, then in order of line number, 
from North to South. 

The magnetic field amplitudes from both the 
transmitter loop iprimary field) and from the electric 
currents induced in the ground (secondary f ieldl 
vary considerably from the beginning of a line near the 
transmitter loop, to the end of the survey line far 
from the transmitter loop. To present such 
data, a normalizing scheme must be used. In this 
survey, the primary field from the loop is used for 
normalizing and presenting the data according to the 
f 011 owing schemes: 

1. Continuously normalized plots. 

This is the standard normalization scheme. 

a) For channel 1: 

Ch.1 - P 
% Ch.1 anomaly c -------- x l(Jf-JA 

P 
where P is the primary field from the loop at 
the station and Ch.1 is the observed amplitude 
for channel 1. 

bl ‘The remaining channels tn=Z to 9) are channel 1 
reduced and channel 1 normalized: 

Ch.n - Ch.1 
X Ch. n anomaly = ----------- x 100% 

Ch. 1 

where Ch.n is the observed amplitude of Channel 
n tn=.? to 9). 

2. Point normalized plots. 

These plots display an arrow at the top of the 
section indicating the station to which all data 
on the 1 ine are normal i zed. The purpose of point 
normalized plots is to display only the relative 
amp1 i tude variation of the secondary field along the 
line, that is, only that magnetic field from the 
currents induced in the ground. 



a) For Channel 1: 

Ch. 1 -Ppn 
% Ch. 1 anomaly e --------- x 1*(-J% 

pm 

where Ppn is the primary field from the loop at 
the point norm station and Ch.1 is the observed 
amplitude for Channel 1. 

b) The remaining channels (n-2 to 9) are channel 1 
reduced and channel 1 normalized: 

Ch.n - Ch.lpn 
% Ch.n anomaly = -_----------- x 100% 

Ch. lpn 

where Ch.n is the observed amp1 i tude of 
Channel n and Ch.lpn is the observed channel 1 
amp1 i tude at the point norm station. 

Point normalized plots are usually produced on data 
sections containing~ anomalies to help interpretation 
by providing a di+ferent perspective to the data. 

The above normalizing procedures result in 
chaining errors displayed in Channel 1 only. 

The results of the survey are compiled on Plate 
307-86-2. 

A contact type of response occurs in the eastern 
part of the survey area starting at about 715OE, 
indicating more conductive rocks to the east. 

H crossover type of anomaly occurs near the western 
edge of the survey area, indicating a moderately 
conducting zone at that location. 

A minor crossover response was obtained over the 
Kootenay King Mine at 717SE on line 1100N. 

CONCLUSIONS 

22.3 km of Utem electromagnetic surveying were 
completed on the Kootenay Kinq property. Anomalies 
indicating more conductive rocks were located at the 
east and west ends of the grid. 
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UTW COWILATIDN M AND DATA SECTIONS 
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&is of a croewvu anomaly. Tim right 
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channel. The left superscript indic8tem 
depth to current axis in matrem, or S - 
*lbv depth, n - moderate depth and D - dew. 
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differing reeietivlty. Arrow point8 to 
lou reeirtivity zone. 

Outline of 4 transmitter loop 
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I APPENDIX I 
- ~--------- 

IN THE MATTER OF THE B.C. MINERAL ACT 

AND THE HATTER OF A GEOPHYSICAL PROGRAMME 

CARRIED OUT ON THE KOOTENAY KING CLAIMS 

LOCATED 30 KM EAST OF KIMBERLEY, B.C. 

IN THE FORr STEELE MINING DIVISION OF THE 

l-‘RUVINl& Of- BRITISH COLUMBIA, MORE PARTICULARLY 

N.T.S. 82 G/t2 

5 ‘I A 1~ E II E N T 
_---------------- 

1, Jules J. Lajoie, of the City of West Vancouver 
in the Province of British Columbia, make oath and say: 

1. IHAl’ 1 am employed as a geophysicist by Cominco 
Ltd. and, as such have a personal know1 edge of the 
tact5 to which 1 hereinafter depose; 

~‘, ‘THAT annexed hereto and marked as “Exhibit A”, 
to thL;s 5tatement is a true copy of expenditures 
incurred on a geophysical survey on the KOOTENAY KING 
claims! 

3. -THAT the said expenditures were incurred 
between July 28 and Augu6t 14, and on August 27, 1986, 
for the purpose of mineral exploration of the 
above-noted claims. 
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APPENDIA I1 
_----~----_ 

EXHIBI r ‘CI’ 
.----------- 

STH’fEflENT OF GECIPfiYSlCfiL EXPENDITURES (19G6i ___------__-----_-_------------------------- 

Id:. l--4 and 9, king 1.-Z, and M.L. M-52 

1. SiHL~Kltt 

9, J.J. LaJoie, geophysicist 
1; da.,% Q $LBO.Vu/day 

ts) b. J. %‘isser, geophysicist 
14 da’j’s Q Qi4O.W/day 

CJ J.~‘.yselaar, geophysicist 
I day Q 24u.uO 

d, M.J. Davies, technician 
19 days Q *115.W/day 

d, 5. kemp, asslstant 
ir days Q BGO.ui~/day 

e, ti. Allen, assistant 
11 days Q $70. C&J/ day 

t1 N. Nurphy, assistant 
13 days Q S7U. W/day 

*4760.00 

$3360. c&J 

$240. 00 

5218pJ. OCJ 

$1520. orj 

*770.00 

b910.W 

Z. OPERf+rING DWr CHARGES Note: l’his charge is applied +or 
those da;/s on which useful data are acquired, to cover 
the costs ot data compilation, dratting, interpretation, 
and report. 
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4. EWENSE HCCOUNls 

J.J. Lajole SIT29.60 
5. J. Vi sser $827.49 
J. L’.y’sel aar l s3 . 00 
tl. l3aL.i es l 4iJs. 17 

---s---e 

S3215.54 
5. PI I SLELLHNEWUs 

rrccomodati on: 
lr days @ S50.vu/day s950. iJ0 

Wire Usage Lharge: %200.00 
Irucks: 

i trucks A I9 days A Muiday 41520 UQ . 
-----__^ 

S2670.00 

6. LINECUI IINlj: tD. Lalder, Cranbrook, 

3 km @ Muc).rSu/‘km 
rechaining: b km Ca ~73.00/km 

7. KihiJ wum.: (Wright Lontracting, iranbrook, 

tioad work: 30 hrs @ B7u.Wlhr % 2ba0.00 
Supervi ci on: 5 days ~3 *E)S.ljOlday $425. NJ 
Haul lng: 4244. (30 
Truck: 5 days M 040.u01day *2w. 60 

-------- 

%3529.00 

I 0 I’ ti L S20, b59.34 
---------- 

NOIk: Of the above total of l 28,659.34, l 13,759.0i~ 
was spent in the period to August 4, 1986. 

I certiiy this to be a true Etatement of 
expenditures tor the 
k.lng claim5 in Iv&. 
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APPENDIX III 
-----_------ 

I: JLlle5 J. LdJoie, Of 5655 Keith Road, In the 
hit.< o.t West ‘Jancouver, in the Province of British 
Lc;lumbi ap do hereby certity that: 

1. 1 graduated from the University ot Ottawa in 1968 
with an Honours b.Sc. in PhysicI, from the University 
oi britisn Columbia in 1Y70 with an M.Sc. in 
beophysics, and tram the University of Toronto in 1973 
uitn a Ph.O. in Geophysics. 

L. 1 am a registered member (1120T7) of the 
t+ssociation ot Professional Engineers of the Province 
ot British Lolumbia, the Society of Exploration 
tieophysic>sts, and the British Columbia Geophysical 
Society. 

3. I have been practicing my profession for the past 
thirteen years. 

Jules 4. Lajdt?, Ph.D. 
Geophysicist, Cominco 
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