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INTRODUCTION 

A UTEM survey was conducted on the Bronson Creek 1989 
G r i d , by SJ Geophysics L t d . and Lamontagne Geophysics L t d . , 
at the request of Mr. Dennis Gore, f o r C a t h e d r a l Gold Corp., 
d u r i n g the p e r i o d of J u l y 24, to August 11, 1989. The survey 
g r i d i s l o c a t e d on Bronson Creek approximately 5Km, SE of 
the Bronson Creek a i r s t r i p i n the Iskut R i v e r area of 
northern B.C. (N.T.S. 104B/15W). 

The purpose of the UTEM survey was to extend and d e t a i l 
anomalies found i n the 1988 g e o l o g i c a l , geochemical and 
ge o p h y s i c a l (magnetometer, HLEM and VLF-EM) f i e l d work and 
to search f o r massive s u l f i d e s which may c o n t a i n gold a t a 
depth deeper than a t t a i n e d by the previous HLEM and VLF-EM 
surveys. 

DESCRIPTION OF UTEM SYSTEM 

UTEM i s an acronym f o r " U n i v e r s i t y of Toronto 
ElectroMagnetometer". The system was developed by Dr. Y. 
Lamontagne (1975) while he was a graduate student of tha t 
Univers i t y . 

The f i e l d procedure c o n s i s t s of f i r s t l a y i n g out a 
large loop, which can vary i n s i z e from l e s s than 100M X 
100M to more than 2Km X 2Km, of s i n g l e s t r a n d i n s u l a t e d wire 
and e n e r g i z i n g i t with c u r r e n t from a t r a n s m i t t e r which i s 
powered by a 2.2 kW motor ge n e r a t o r . Survey l i n e s are 
g e n e r a l l y o r i e n t e d p e r p e n d i c u l a r to one s i d e of the loop and 
surv e y i n g can be performed both i n s i d e and ou t s i d e the loop. 

The t r a n s m i t t e r loop i s e n e r g i z e d with a p r e c i s e 
t r i a n g u l a r c u r r e n t waveform a t a c a r e f u l l y c o n t r o l l e d 
frequency (54.409 Hz f o r t h i s s u r v e y ) . The r e c e i v e r system 
i n c l u d e s a sensor c o i l and backpack p o r t a b l e r e c e i v e r module 
which has a d i g i t a l r e c o r d i n g f a c i l i t y on c a s s e t t e magnetic 
tape. The time s y n c h r o n i z a t i o n between t r a n s m i t t e r and 
r e c e i v e r i s achieved through q u a r t z c r y s t a l c l o c k s i n both 
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u n i t s which must be accurate to about one second i n 50 
y e a r s . 

The r e c e i v e r sensor c o i l measures the v e r t i c a l or 
h o r i z o n t a l magnetic component of the e l e c t r o m a g n e t i c f i e l d 
and responds to i t s time d e r i v a t i v e . Since the t r a n s m i t t e r 
c u r r e n t waveform i s t r i a n g u l a r , the r e c e i v e r c o i l w i l l sense 
a p e r f e c t square wave i n the absence of g e o l o g i c conductors. 
D e v i a t i o n s from a p e r f e c t square wave are caused by 
e l e c t r i c a l conductors which may be g e o l o g i c or c u l t u r a l i n 
o r i g i n . The r e c e i v e r s t a c k s any p r e - s e t number of c y c l e s i n 
order to i n c r e a s e the s i g n a l to noise r a t i o . 

The UTEM r e c e i v e r gathers and records 10 channels of 
data a t each s t a t i o n . The higher number channels (7-8-9-10) 
correspond to s h o r t time or high frequency while the lower 
number channels (1-2-3) correspond to long time or low 
frequency. T h e r e f o r e , poor or weak conductors w i l l respond 
on channels 10, 9, 8, 7 and 6. P r o g r e s s i v e l y b e t t e r 
conductors w i l l g i v e responses on p r o g r e s s i v e l y lower number 
channels as w e l l . For example, massive, h i g h l y c onducting 
s u l f i d e s or g r a p h i t e w i l l produce a response on a l l ten 
channels. 

I t was mentioned above t h a t the UTEM r e c e i v e r r e c o r d s 
data d i g i t a l l y on a c a s s e t t e . T h i s tape i s played back i n t o 
a computer a t the base camp. The computer processes the data 
and c o n t r o l s the p l o t t i n g on an 11" x 17" g r a p h i c s p r i n t e r . 
Data are p o r t r a y e d on data s e c t i o n s as p r o f i l e s of each of 
the f i r s t nine or ten channels, one s e c t i o n f o r each survey 
l i n e . 

FIELD WORK AND DISCUSSION OF FIELD PARAMETERS 

Syd V i s s e r ( c h i e f g e o p h y s i c i s t ) , R o l f Krawinkel, 
( G e o p h y s i c i s t ) and N e i l V i s s e r ( h e l p e r ) , a l l with SJ 
Geophysics L t d . , and the equipment were m o b i l i z e d from 
Vancouver through Smithers and the Bronson Creek a i r s t r i p 
to the C a t h e d r a l Gold Corp. camp on J u l y 24 1989. The Main 
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survey area was accessed by walking from the camp. A 
h e l i c o p t e r was employed to move the t r a n s m i t t e r setups and 
to access the w e s t e r l y p a r t of the g r i d . The f i e l d 
parameters and l o c a l geology were d i s c u s e d i n the Vancouver 
o f f i c e and the f i e l d with Mr. Dennis Gore, p r o j e c t g e o l o g i s t 
with C a t h e d r a l Gold Corp., before commencing the survey and 
d u r i n g the survey p e r i o d . 

Approximately 27 Km ( i n c l u d i n g o v e r l a p ) u s i n g a s t a t i o n 
s p a c i n g of 25M were surveyed from 7 loops i n a p e r i o d of 15 
p r o d u c t i o n days and a d e t a i l survey of approximately 1.2Km 
from loop 8 and 9 was surveyed i n one day. One p r o d u c t i o n 
day was l o s t due to weather. The l o c a t i o n of the survey 
loops are shown on P l a t e 89-1. The purpose of u s i n g a c l o s e 
s t a t i o n s p a c i n g i n the search f o r deeper conductors i s to 
b e t t e r l o c a t e and separate the s h o r t wavelength near s u r f a c e 
conductors from the deeper long wavelength conductors. 

The survey loops were p l a c e d as shown on the 
c o m p i l a t i o n map mainly f o r l o g i s t i c a l reasons while keeping 
i n mind the c o u p l i n g of the magnetic f i e l d with p o s s i b l e 
conductor l o c a t i o n s and the l i n e l e n g t h . The steep t e r r a i n 
to the north of the g r i d would have r e q u i r e d d a i l y 
h e l i c o p t e r support, b u i l d i n g l a n d i n g pads, and d i f f i c u l t i e s 
i n l a y i n g out the loops although the c o u p l i n g of the 
magnetic f i e l d with the s o u t h e r l y d i p p i n g conductors would 
have been b e t t e r . 

Past experience with HLEM i n the Iskut r i v e r area 
p a r t i c u l a r l y a t Johnny Mt. ( S k y l i n e Gold Corp.) and the 
Bronson Creek g r i d (1988), and UTEM throughout B.C., i n 
general has shown th a t the background r e s i s t i v i t y i s low 
(500-1500 ohm-m) and the conductors are g e n e r a l l y weak (1 to 
50 mhos). I t i s t h e r e f o r e advantageous to take advantage of 
c u r r e n t channeling e f f e c t s , generated by the above type of 
environment, i n the i n i t i a l p a r t of the survey. I t was 
t h e r e f o r e f e l t t h a t even i f the c o u p l i n g of the magnetic 
f i e l d with the conductors was poor, by p l a c i n g the loops on 
the southern end of the g r i d , the c u r r e n t c h a n n e l i n g e f f e c t 
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cou l d s t i l l be e a s i l y seen (anomaly U2 on l i n e 200W i s an 
example of c u r r e n t c h a n n e l i n g anomaly). 

Because of the r e l a t i v e l y poor (< 10 mhos) conductors 
expected i n the survey area a high base frequency of 54.409 
Hz was used (normal base frequency used i s 30.974 Hz but the 
UTEM can a d j u s t f r e q u e n c i e s by l e s s than .1 Hz). Th i s has 
the advantage of narrowing the UTEM time windows ( t h e r e f o r e 
a weak conductor appears on more time channels) and speeding 
up the survey. 

Because the exact l o c a t i o n of the survey s t a t i o n s were 
not known the approximate l o c a t i o n , c a l c u l a t e d from slope 
data c o l l e c t e d with a i n c l i n o m e t e r , was used f o r a l l the 
data r e d u c t i o n . I t would be ver y u n l i k e l y to f i n d a 
conductor s t r o n g enough, as the data i n d i c a t e s i n t h i s area, 
to have the same response on a l l channels and t h e r e f o r e i t 
i s a p p r o p r i a t e to s u b t r a c t channel 1 ( l a t e time) data from 
the higher channels so t h a t the e f f e c t s from topography i s 
onl y seen on channel 1. 

DATA PRESENTATION 

The r e s u l t s of the 1989 UTEM survey are presented on 
103 data s e c t i o n s r e p r e s e n t i n g 57 l i n e s of data (Appendix 
I I I ) and one c o m p i l a t i o n map. The magnetic data and the VLF-
EM, Max-Min and Magnetic data from the base l i n e , c o l l e c t e d 
i n the 1988 f i e l d season, along with the c o m p i l a t i o n are 
a l s o presented. 

The map i s l i s t e d as f o l l o w s : 
P l a t e 88-1 Magnetic p r o f i l e s (summer,1988) 

P l a t e 88-2 HLEM,VLF-EM, mag base l i n e stacked 
p r o f i l e s (summer, 1988) 

P l a t e 89-1 UTEM C o m p i l a t i o n Map 
Scale 1:5,000 

Legends f o r the UTEM data s e c t i o n s are a l s o attached 
(Appendix I I ) . 
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In order to reduce the f i e l d data, the t h e o r e t i c a l 
primary f i e l d of the loop must be computed a t each s t a t i o n . 
The n o r m a l i z a t i o n of the data i s a f o l l o w s : 
a) For Channel 1: 

% C h . l anomaly = C h . l - PC X 100 
/PT/ 

Where: 
PC i s the c a l c u l a t e d primary f i e l d i n the 

d i r e c t i o n of the component from the 
loop at the occupied s t a t i o n 

C h . l i s the observed amplitude of 
Channel 1 

PT i s the c a l c u l a t e d t o t a l f i e l d 
b) For remaining channels (n = 2 to 9) 

% Ch.n anomaly = (Ch.n - Ch.l) X 100 
Ni 

where Ch.n i s the observed amplitude of 
Channel n (2 to 9) 
N = C h . l f o r Chi normalized 
N = PT f o r primary f i e l d normalized 
i i s the data s t a t i o n f o r continuous normalized 

(each reading normalized by d i f f e r e n t primary 
f i e l d ) 

i i s the s t a t i o n below the arrow on the data 
s e c t i o n s for p o i n t normalized 
(each r e a d i n g normalized by the same primary 
f i e l d ) 

S u b t r a c t i n g channel 1 from the remaining channels 
e l i m i n a t e s the topographic e r r o r s from a l l the data except 
ch. 1. 

I f there i s a response i n channel 1 from a conductor 
then t h i s value must be added to do a proper c o n d u c t i v i t y 
d e t e r m i n a t i o n from the decay curves. Therefore channel 1 
should not be s u b t r a c t e d i n d i s c r i m i n a t e l y . 

The data from each l i n e i s p l o t t e d on at l e a s t 2 
separate s e c t i o n s c o n s i s t i n g of a continues normalized 
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s e c t i o n to which i n t e r p r e t a t i o n was added and a p o i n t 
normalized s e c t i o n . A d d i t i o n a l p o i n t normalized data 
s e c t i o n s were produced where more than one conductor i s 
present on the same l i n e . P o i n t n o r m a l i z a t i o n data i s the 
absolute secondary f i e l d a t a "gain s e t t i n g " r e l a t e d to the 
n o r m a l i z a t i o n p o i n t . The data i s u s u a l l y p o i n t normalize 
over the c e n t r a l p a r t of the c r o s s o v e r anomaly to a i d i n 
i n t e r p r e t a t i o n . 

INTERPRETATION 

The UTEM c r o s s o v e r anomalies, conductor a x i s , 
c o n d u c t i v i t y c o n t a c t s and p o s s i b l e c r o s s s t r u c t u r e s 
i n t e r p r e t e d from the 1989 UTEM, and p a r t of the 1988 
magnetic, VLF-EM, and HLEM surveys are shown on the 
c o m p i l a t i o n map P l a t e 89-1. The p r o f i l e s and the c o m p i l a t i o n 
of the 1988 magnetic data i s compiled on P l a t e 88-1. The 
p r o f i l e s and c o m p i l a t i o n of the magnetic, VLF-EM and HLEM 
data c o l l e c t e d on the base l i n e i s compiled on P l a t e 88-2. 

The base g r i d used f o r the c o m p i l a t i o n i s not c o r r e c t e d 
for e r r o r i n h o r i z o n t a l d i s t a n c e due to topography (the 
c o r r e c t i o n was c a l c u l a t e d and a p p l i e d f o r the UTEM s e c t i o n s ) 
and the l i n e s were assumed to be a t r i g h t angles to the base 
l i n e (with the e x c e p t i o n of l i n e 250W) t h e r e f o r e g r i d 
c o o r d i n a t e s w i l l have to be used to l o c a t e the conductor 
a x i s on the ground. 

The main anomalies marked U l to U2, the magnetic data 
and the c r o s s s t r u c t u r e s are d i s c u s s e d s e p a r a t e l y i n 
f o l l o w i n g t e x t . 

Anomaly U l 

Anomaly U l i s a conductor with a c o n d u c t i v i t y of 
approximately 1 mho t h a t appears to be d i p p i n g s l i g h t l y to 
the west and can be t r a c e d e a s i l y f o r a s t r i k e l e n g t h of 
approximately 450M between l i n e s 250W a t 25N and 700W at 
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225N. This conductor may extend west to l i n e 800W where i t 
appears to be weaker or at a g r e a t e r depth. The e a s t e r n end 
of the conductor can be extended to l i n e 25W although i t i s 
much weaker i n c o n d u c t i v i t y and appears to resemble a 
con t a c t zone with the more conductive u n i t to the south. 
There i s a change i n the UTEM response between l i n e s 25W and 
l i n e 100E which may i n d i c a t e a c r o s s s t r u c t u r e . 

A much weaker and s h o r t e r s t r i k e l e n g t h conductor i s 
s t r i k i n g p a r a l l e l to the above conductor across l i n e s 400W 
and p o s s i b l y 500W a t approximately 40N. There i s p o s s i b l y a 
second weak conductor on l i n e s 100W and 25W near the base 
l i n e . 

Anomaly U2 

Anomaly U2 i s the best conductor noted i n the survey 
a r e a . The c o n d u c t i v i t y of t h i s conductor i s d i f f i c u l t to 
estimate due to the v a r i a b i l i t y a long i t s s t r i k e l e n g t h and 
because the response i s mainly due to c u r r e n t c h a n n e l l i n g . 
I t i s a l s o v e r y d i f f i c u l t to get a d i p estimate from a 
c u r r e n t c h a n n e l l i n g type anomaly but the weak i n d u c t i v e 
response ( r e v e r s e c r o s s o v e r ) noted on l i n e s 200W and 250W, 
on the e a r l y time channels, i n d i c a t e t h a t the conductor must 
be d i p p i n g a t l e a s t 30 to 40 degrees to the west making the 
i n d u c t i v e c o u p l i n g v e r y poor. The very s h o r t wavelength long 
decay anomaly, noted on l i n e 250W on the c e n t r a l p a r t of the 
anomaly i s l i k e l y a very conductive part of the conductor, 
t h a t i s c l o s e to s u r f a c e with v e r y l i t t l e depth extent, 
t h e r e f o r e the c u r r e n t s flow around i n the top of the 
conductor. 

The data from the small l o o p s , 8 and 9, show a v e r y 
s t r o n g response to the near s u r f a c e part of the conductor 
both i n s i d e and o u t s i d e the loops . T h i s i n d i c a t e s t h a t the 
conductors have some very massive s u l f i d e areas i n the main 
conductor but t h a t these are l i k e l y l i m i t e d i n depth extent 
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s i n c e they appear mainly as top anomalies which i s s i m i l a r 
to the response of a narrow f l a t l y i n g conductor. 

The data from loop 4 i n d i c a t e s t h a t the c o u p l i n g of the 
magnetic f i e l d with the conductor i s much b e t t e r then from 
loop 1 and 2 and suggests t h a t the c o n d u c t i v i t y , i n the near 
s u r f a c e pa r t of the conductor, i s higher than the data from 
loop 1 and 2 i n d i c a t e s . 

T h i s conductor has a s t r i k e l e n g t h of approximately 
700M. The western end, on l i n e s 500W and 400W, and the 
e a s t e r n end, on l i n e s 100E and 200E, of the conductor are 
not very w e l l d e f i n e d due to weakening of the conductor or 
incr e a s e i n depth of the conductive zone. The apparent break 
in the zone between l i n e s 300W and 200W and the apparent 
double conductors on l i n e 250W and 300W may be due to a 
combination of topography, chainage and a p o s s i b l e c r o s s 
s t r u c t u r e i n t h i s a r e a. 

Anomaly U3 

Anomaly U3 appears to have a v e r y s i m i l a r shape as the 
background response of anomaly U2 and may be an e x t e n s i o n of 
t h i s anomaly but i s a much poorer conductor and i s more 
l i k e l y a c o n t a c t zone. This anomaly has the best response on 
l i n e 700W where i t appears to be a t depth (>15m) as a l s o 
suggested by the previous HLEM survey. 

Anomaly U4 

Anomaly U4 i s the southern edge of what appears to be a 
conductive p l a t e . The best p a r t of t h i s anomaly i s on l i n e 
1100W where i t appears as a f a i r l y s t r o n g near s u r f a c e 
conductor with l i t t l e depth e x t e n t . The VLF-EM data from 
1988 i n d i c a t e s t h a t the anomaly does not extend west of 
1100W. The UTEM survey was not extended i n t o t h i s a r e a . The 
anomaly on l i n e 1100W may be due to a p o s s i b l e c r o s s 
s t r u c t u r e i n f e r r e d to cut through t h i s a r e a . 
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Anomaly U5 

Anomaly U5 i s v e r y d i f f i c u l t to i n t e r p r e t because i t 
appears to be a t a c o n t a c t zone with a more r e s i s t i v e rock 
u n i t to the n o r t h , i t i s v e r y c l o s e to the break i n slope 
from the v a l l e y f l o o r to the steep s i d e h i l l and t h e r e f o r e 
may be r e l a t e d to the overburden and i t i s a l s o c l o s e to the 
northern edge of the long wavelength magnetic high i n the 
southern p a r t of the g r i d . There i s d e f i n i t e l y an anomaly i n 
t h i s area t h a t appears to be a top anomaly (the c u r r e n t s are 
flo w i n g i n the top of the conductor and not moving down 
a p p r e c i a b l y ) . T h i s may be p a r t i a l l y due to poor c o u p l i n g of 
the conductor with the loop or the r e i s a narrow f l a t l y i n g 
conductor, p o s s i b l e overburden, a t the foot of the h i l l . 
T h i s conductor has a s t r o n g response on l i n e 930W (marked 
l i n e 1000W i n the f i e l d ) and appears more l i k e a semi 
v e r t i c a l s t r u c t u r e . 

Anomaly U6 

Anomaly U6 i s the north e r n edge of what appears to be a 
lar g e conductive p l a t e l i k e f e a t u r e t h a t d i p s shallow to the 
eas t . The c o n d u c t i v i t y of the p l a t e i s estimated to be 
approximately 1 mho which i s very s i m i l a r to the main 
conductors U2 and U3 but more e x t e n s i v e and t h e r e f o r e i s 
probably a con d u c t i v e l a y e r such as g r a p h i t i c s h a l e s or 
p o s s i b l e a c l a y l a y e r i n the overburden. T h i s anomaly should 
s t i l l be c o n s i d e r e d a good t a r g e t to i n v e s t i g a t e . 

The n o r t h e r n c o n t a c t which may extend from l i n e 1400W 
and west of 2400W appears to be the northern edge of an 
other conductive l a y e r d i p p i n g under the southern l a y e r . Not 
s u f f i c i e n t l i n e s c r o s s t h i s c o n t a c t to f u l l y understand the 
extend and the d i p of t h i s conductor. 
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Anomaly U7 

The main anomaly i n area U7 i s a conductive p l a t e or 
block which has a shallow d i p ( r e l a t i v e to topography) to 
the south, with the northern edge c l o s e to the base l i n e and 
the southern edge a t approximately 250S, and p o s s i b l e 
p l u n g i n g t o the e a s t . T h i s anomaly appears to have a v e r y 
s i m i l a r c o n d u c t i v i t y as U6. The anomalous zone i s open to 
the west and appears to stop between l i n e s 2300W and 2200W 
although there i s some i n d i c a t i o n t h a t the anomalous zone 
may continue to the east but t h a t i t i s g e t t i n g much deeper. 
There appear to be a s e m i - v e r t i c a l conductor to the south of 
the main anomaly. T h i s anomaly i s on l y seen on l i n e s 2800W, 
2700W, and 2600W because of the f i n i t e l i n e l e n g t h . I t i s 
suspected t h a t t h i s anomaly has a longer s t r i k e l e n g t h and 
may be a s t r u c t u r e such as a f a u l t zone th a t terminates the 
main anomaly. 

Magnet i c 

The magnetometer survey conducted i n the summer of 1988 
was not extended over the f u l l g r i d t h e r e f o r e cannot be 
compared to most of the data. I t i s i n t e r e s t i n g to note 
however t h a t the UTEM anomaly U2 c l o s e l y f o l l o w s a magnetic 
anomaly i n the same ar e a . The magnetic anomaly and the UTEM 
anomaly both appear to be o f f s e t or disappear west of l i n e 
700W. 

The magnetic data does not cover the UTEM anomaly U2 
t h e r e f o r e i t i s not known i f there i s a magnetic response 
a s s o c i a t e d with t h i s anomaly. The magnetic anomaly shown 
between anomalies U5 and U3 may be part of the co n t a c t 
response seen i n t h i s a r ea. The magnetic anomaly appears to 
be r e l a t e d to a low c o n d u c t i v i t y (high r e s i s t i v i t y ) zone i n 
t h i s a r e a . 

Most of the anomalies which are a l l weak, are l i k e l y 
due s m a l l changes i n the magnetite content of the rocks and 
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t h e r e f o r e l i t t l e can be s a i d about the d i p of these 
s t r u c t u r e s . The exc e p t i o n are; the anomalies on the northern 
end of l i n e 1300W which d i p s to the north, the anomaly at 
approximately 200W on the base l i n e which d i p s to the ea s t , 
the anomaly a t approximately 150S on l i n e 300W which appears 
to d i p s l i g h t l y to the north and the anomaly a t 150N on l i n e 
800W which appears to d i p s t e e p l y to the south. 

I t i s not c l e a r where the c o n t a c t f o r the long 
wavelength magnetic response, seen on most of the survey 
area south of the base l i n e i s l o c a t e d , because of the s h o r t 
wave length anomalies near the nor t h e r n edge, but i t i s 
suspected to be c l o s e to the southern edge of the U5 
anomaly, i n that r e g i o n of the g r i d . Some f i l t e r i n g and 
modelling of the data would a i d i n de t e r m i n i n g the c o n t a c t . 

Cross S t r u c t u r e s 

The c r o s s s t r u c t u r e s shown on the c o m p i l a t i o n map are 
i n f e r r e d from the d i s c o n t i n u i t i e s i n the EM and magnetic 
anomalies and are not l i k e l y a c c u r a t e l y l o c a t e d . There i s no 
doubt more c r o s s s t r u c t u r e s then shown on the c o m p i l a t i o n 
map. D i f f i c u l t y i n proper l i n e and s t a t i o n c o n t r o l due to 
the extreme topography makes i t d i f f i c u l t to judge the 
c o n t i n u i t y of the anomalies from one l i n e to the other 
t h e r e f o r e o n l y the most obvious c r o s s s t r u c t u r e s were 
marked. I t may be p o s s i b l e to d e l i n e a t e these s t r u c t u r e s 
more a c c u r a t e l y with a i r p h o t o i n t e r p r e t a t i o n or p o s s i b l e 
running VLF-EM (using Hawaii) on a few l i n e s a t r i g h t angles 
to the present g r i d l i n e s . The c r o s s s t r u c t u r e s appear to be 
conductive i n a number of l o c a t i o n although t h i s may be an 
e f f e c t from a change i n geology or an end e f f e c t s from the 
known conductors. 
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RECOMMENDATIONS 

The l i m i t e d magnetic data recorded i n 1988 suggest t h a t 
the magnetic data may be u s e f u l i n mapping s t r u c t u r e s and i t 
i s t h e r e f o r e recommended to re s u r v e y the whole g r i d , i f 
p o s s i b l e before the 1989 survey l i n e s i n the northern p a r t 
of the g r i d d i s a p p e a r due to the l o c a l v e g e t a t i o n , u s i n g a 
f i e l d magnetometer alo n g with a base s t a t i o n magnetometer. 
The r e s u l t a n t data should be f i l t e r e d to d i s c r i m i n a t e 
between the long wavelength and s h o r t wavelength anomalies. 

I t i s recommended to extend l i n e s 2100W through 2800W 
i f p o s s i b l e and survey t h i s area with a inexpensive VLF-EM 
survey (the t e r r a i n i s probable to steep to attempt a more 
s o p h i s t i c a t e d EM survey) to t r a c e the anomalies a t the 
southern end of the g r i d . 

A l l of the UTEM anomalies U l to U7 warrants f u r t h e r 
i n v e s t i g a t i o n by d e t a i l g e o l o g i c a l f o l l o w up and d r i l l i n g . 
The experience gained from d r i l l i n g i n 1989 e s p e c i a l l y on 
anomalies U l and U2 should be h e l p f u l i n determining which 
anomalies are l i k e l y to be the best d r i l l t a r g e t s . 

The remaining d r i l l t a r g e t s would be anomaly U3 on l i n e 
700W, anomaly U4 on l i n e 1100W and anomaly U7 at 
approximately 25S on l i n e 2400W, 2500W or 2600W and p o s s i b l y 
the anomaly on the southern end of l i n e 2500W, 2700W and 
2800W. 

Because of the overburden problem near the northern 
edge of anomaly U6 i t i s d i f f i c u l t to pick a d r i l l l o c a t i o n 
without f i e l d i n v e s t i g a t i o n to p o s s i b l y determine the cause 
of the anomaly or attempt to l o c a t e an area f u r t h e r to the 
south where the overburden i s t h i n n e r . 

The p r o p e r t y boundary prevents the survey area to be 
expanded to the e a s t . Topography prevents the expansion of 
the survey a r e a to the south and north on the m a j o r i t y of 
the p r o p e r t y . The g r i d c o u l d be expanded to the north i n 
s e l e c t e d area and surveyed u s i n g h e l i c o p t e r support. 
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CONCLUSION 

The UTEM survey l o c a t e d seven main anomalous zones, a l l 
of which warrant f u r t h e r g e o l o g i c a l i n v e s t i g a t i o n i n c l u d i n g 
d r i l l i n g , and a l s o l o c a t e d a number of weak anomalies and 
co n t a c t zones which may be of g e o l o g i c a l i n t e r e s t . A l l of 
the seven main anomalies have a shal l o w (<100m) depth to top 
and a c o n d u c t i v i t y of approximately .1 to 2 mhos with 
l o c a l l y higher c o n d u c t i v i t y zones e s p e c i a l l y i n anomaly U2. 
No deep OlOOm) anomalies were encountered i n the survey 
a r e a . 

The l i m i t e d data from the 1988 magnetic survey suggests 
t h a t a t l e a s t one of the UTEM anomalies (Ul) may be r e l a t e d 
to a weak magnetic anomaly, s u g g e s t i n g t h a t a magnetic 
survey would be u s e f u l i n t r a c i n g s t r u c t u r e s and p o s s i b l e 
conductors i n the survey area. 

Anomalies U7 and U6 are open to the west and U4 and U2 
are p o s s i b l y open to the n o r t h e a s t . Although with d i f f i c u l t y 
the g r i d c o u l d be expanded i n s e l e c t e d areas to c l o s e these 
anomalies and p o s s i b l e l o c a t e a d d i t i o n a l conductors. 

The c r o s s s t r u c t u r e s may be conductive i n some areas 
and should be i n v e s t i g a t e d f o r p o s s i b l e m i n e r a l i z a t i o n . 

Syd V i s s e r F.G.A.C. 
G e o p h y s i c i s t 

SJ Geophysics LTD. 
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LEGEND 

Channel Mean d e l a y time P l o t t i n g Symbo 
Base F r e q . 54.4 Hz 

1 6 . 9 ms 1 
2 3.45 / 
3 1.725 \ 
4 0.863 • 
5 0.432 S 
6 0.216 A 
7 0.108 r 

8 0.054 X 
9 0.027 A 
10 0.014 O 

UTEM TRANSMITTER LOOP 

^ POSSIBLE CROSSTRUCTURES 

CONDUCTIVITY CONTACT 

\ POINTING IN THE DIRECTION 

OF INCREASED CONDUCTIVITY 

EDGE OF CONDUCTIVE PLATE 
H 

DIPPING IN THE DIRECTION OF X 

UTEM CROSSOVER ANOMALIES 

X WELL DEFINED CONDUCTORS 

/ C POORLY DEFINED CONDUCTORS 
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Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 1 L i n e 2 0 0 W component H z secondary C h 1 n o r m a l i z e d C h 1 reduced p o i n t norm. 





A r e a B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 1 L i n e 2 3 0 W c o m p o n e n t H z s e c o n d a r y C h 1 n o r m a l i z e d C h 1 r e d u c e d c o n t i n . n o r m . 















Areo B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 2 L i n e 3 0 0 E carponent H 2 secondary Ch 1 normalized Ch ! reduced p o i n t norm. 







Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 2 L i n e 1 0 0 E c o m p o n e n t H z s e c o n d a r y Ch 1 n o r m a l i z e d C h 1 r e d u c e d p o i n t n o r m . 





Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 2 L i n e 2 5 W carponent H z secondary Ch 1 normalized Ch 1 reduced p o i n t norm. 
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A r 0 o B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 , 4 0 9 

L o o p n o 2 L i n e 1 0 0 W c o m p o n e n t H z s e c o n d a r y C h 1 n o r m a l i z e d C h 1 r e d u c e d c o n t i n . n o r m . 



A r e a B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 2 L i n e 3 0 0 W c o m p o n e n t H z s e c o n d a r y Ch 1 n o r m a l i z e d C h 1 r e d u c e d p o i n t n o r m . 





A r e o B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 2 L i n e 3 0 0 W c o m p o n e n t H z s e c o n d o r y Ch 1 n o r m a l i z e d C h 1 r e d u c e d p o i n t n o r m . 
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Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 2 L i n e 8 0 0 W component H z s e c o n d a r y Ch 1 n o r m a l i z e d C h 1 reduced p o i n t norm. 





1 5 0 S 

2 0 0 S 

2 5 0 S 

3 0 0 S 

3 5 0 S 

4 0 0 S 

4 5 0 S 

5 0 0 S 

5 5 0 S 

6 0 0 S 

Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h i ) 5 4 . 4 0 9 

L o o p n o 3 L i n e 9 0 0 W c o m p o n e n t H z s e c o n d a r y C h 1 n o r m a l i z e d C h 1 r e d u c e d c o n t i n . n o r m . 



A r e a B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q f h z ) 5 4 . 4 0 9 

L o o p n o 3 L i n e 1 0 0 0 W c a r p o n e n t H z s e c o n d a r y Ch 1 n o r m a l i z e d C h 1 r e d u c e d c o n t i n . n o r m . 



Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operotor S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 5 L i n e 1 0 0 0 W component H z secondary Ch 1 normalized Ch 1 reduced p o i n t n o r m . 
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Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operotor S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 4 L i n e 2 5 0 W component H z secondary C h 1 nor m a l i z e d C h 1 reduced p o i n t norm. 



Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r . q ( h z ) 5 4 . 4 0 9 

Loopno 4 L i n e 5 0 0 W component H z secondary C h 1 normalized C h 1 reduced c o n t i n . norm. 



Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 4 L i n e 5 0 0 W component H ? secondary Ch 1 n o r m a l i z e d C h 1 reduced p o i n t norm. 
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Areo B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 4 L i n e 6 0 0 W component H z secondary Ch 1 normalized Ch 1 reduced p o i n t norm. 





Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 4 L i n e 7 0 0 W c c m p o n e n t H z s e c o n d a r y C h 1 n o r r n a l i z e d C h 1 r e d u c e d p o i n t n o r m . 



A r e a B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 4 L i n e 7 0 0 W c o m p o n e n t H z s e c o n d a r y Ch 1 n o r m a l i z e d C h 1 r e d u c e d c o n t i n . n o r m . 









A r e a B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 5 L i n e 6 0 0 W c a r r p o n e n t H z s e c o n d a r y Ch 1 n o r m a l i z e d C h 1 r e d u c e d p o i n t n o r m . 





A r e o B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 5 L i n e 7 0 0 W c a - r p o n e n t H z s e c o n d a r y C h 1 n o r m a l i z e d C h 1 r e d u c e d p o i n t n o r m . 



Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 5 L i n e 8 0 0 W component Hi secondary Ch 1 normalized Ch 1 reduced c o n t i n . norm. 
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A r e a B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r o t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 5 L i n e 9 0 0 W c c m p o n e n t H z s e c o n d a r y C h 1 n o r m a l i z e d C h 1 r e d u c e d p o i n t n o r m . 





A r e a B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r a t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 5 L i n e 9 3 0 W c a r p o n e n t H z s e c o n d a r y C h 1 n o r m a l i z e d C h 1 r e d u c e d c o n t i n . n o r m . 





Areo B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . operator S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

Loopno 5 L i n e 1 0 0 0 W caTponent H z secondary Ch 1 no r m a l i z e d Ch 1 reduced c o n l i n . norm. 













Area B R O N S O N C R E E K c l i e n t C A T H E D R A L G O L D C O R P . o p e r o t o r S J G E O P H Y S I C S L T D . f r e q ( h z ) 5 4 . 4 0 9 

L o o p n o 5 L i n e 1 3 Q 0 W c o m p o n e n t H z s e c o n d a r y C h 1 n o r m a l i z e d C h 1 r e d u c e d c o n t i n . n o r m . 










