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SUMMARY 

During the p e r i o d November 11 to November 20, 1980 
L l o y d Geophysics L i m i t e d c a r r i e d out an Induced 
P o l a r i z a t i o n (IP) survey over and i n the v i c i n i t y 
of a r e c e n t l y d i s c o v e r e d s u l p h i d e showing on the 
TAN p r o p e r t y near C h i l l i w a c k , B r i t i s h Columbia. 

The showing gave o n l y a weak IP response. However 
a str o n g l i n e a r IP response about 1000 f e e t south 
of the showing o u t l i n e d a zone w i t h s t r o n g c o n t i n u i t y 
along s t r i k e . The s t r i k e l e n g t h of the zone i s 
1500 f e e t and has been i n t e r p r e t e d to r e p r e s e n t a 
g e n t l y d i p p i n g t a b u l a r s u l p h i d e body w i t h a t r u e 
t h i c k n e s s g r e a t e r than 50 f e e t . D r i l l i n g on t h i s 
zone i s s t r o n g l y recommended. 

Two other zones w i t h moderate to weak IP responses 
were a l s o o u t l i n e d . 
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1. INTRODUCTION 

During the p e r i o d November 11 to November 20, 1980 L l o y d Geophysics 
L i m i t e d c a r r i e d out an Induced P o l a r i z a t i o n (IP) survey f o r 
Mr. Robert A. D i c k i n s o n and Mr. Murray McClaren on p a r t of t h e i r 
TAN p r o p e r t y near C h i l l i w a c k , B r i t i s h Columbia. The f i e l d w o r k 
was c a r r i e d out by Mr. D. H a l l B . S c , under the s u p e r v i s i o n of 
Mr. J . L l o y d P.Eng. 

The purpose o f the IP survey was to search f o r an economic massive 
s u l p h i d e d e p o s i t , which, due to the poor I n t e r c o n n e c t i o n of the 
s u l p h i d e g r a i n s contained i n massive s u l p h i d e d e p o s i t s of t h i s 
n a t u r e , would not be expected to g i v e any s i g n i f i c a n t EM response. 

2. GEOLOGICAL SETTING 

The TAN c l a i m s are u n d e r l a i n by a v o l c a n i c sequence of mafic to 
i n t e r m e d i a t e f l o w r o c k s , i n t e r m e d i a t e to s i l i c i c t u f f s , b r e c c i a s , 
s i l l - l i k e b o d i e s , r a d i o l a r i a n c h e r t s and f u s i l i n i d l i m estones. 
The sequence appears to be mostly submarine i n o r i g i n , and 
belongs to the C h i l l i w a c k Group. The f u s i l i n i d limestones are 
M i d d l e Permian i n age. The showings occur near the l e a d i n g 
edge of a t h r u s t sheet t h a t o v e r - r i d e s a s l i c e of C u l t u s 
Formation rocks" (Upper Triassic or J u r a s s i c i n age) , which i n 
t u r n i s o v e r - r i d d e n by a t h r u s t s l i c e of Lower Pennsylvanian 
l i m e s t o n e . The s t r a t a are l o c a l l y f o l d e d and f a u l t e d , but i n 
most p l a c e s they are g e n t l y d i p p i n g . The rocks have undergone 
r e g i o n a l met amor p h i sm to lower g r e e n s c h i s t f a d e s . There i s no 
i n d i c a t i o n t h a t p l u t o n i c rocks are present on or near the property. 
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3. INSTRUMENT SPECIFICATIONS 

The IP system used t o c a r r y out t h i s work was a time domain 
measuring system developed and manufactured by Huntec L i m i t e d 
of Toronto, O n t a r i o . The system c o n s i s t s of a t r a n s m i t t e r , 
a motor g e n e r a t o r and a Mark IV mic r o p r o c e s s o r c o n t r o l l e d 
r e c e i v e r . 

The t r a n s m i t t e r , which provid e s a maximum of 7.5 k i l o w a t t s D.C. 
to the ground, o b t a i n s i t s power from a 16 Kva, 400 c y c l e , 
3 phase Bendix a l t e r n a t o r d r i v e n by a 25 H.P. g a s o l i n e engine 
manufactured by Onan i n M i n n e a p o l i s , Minnesota. The t o t a l 
c y c l e time f o r the t r a n s m i t t e r was 8 seconds and the duty r a t i o 
(R) was 1 to 1. This means the c y c l i n g r a t e of the t r a n s m i t t e r 
was 2 seconds c u r r e n t "ON" and 2 seconds c u r r e n t "OFF" w i t h the 
pulses r e v e r s i n g c o n t i n u o u s l y i n p o l a r i t y . 

The Mark IV r e c e i v e r takes f u l l advantage of the microprocessors 
c a p a b i l i t i e s . C a l i b r a t i o n , g a i n s e t t i n g , SP c a n c e l l a t i o n , 
f a u l t d i a g n o s i s and f i l t e r t u n i n g are a l l a u t o m a t i c a l l y con­
t r o l l e d . When the instrument i s turned on, i t a u t o m a t i c a l l y 
t e s t s i t s analogue and d i g i t a l c i r c u i t r y . I f a f a u l t i s 
detected i t s n a t u r e and l o c a t i o n are i n d i c a t e d on the d i g i t a l 
d i s p l a y by a coded e r r o r message. When the instrument i s not 
r e c e i v i n g a s i g n a l i t c o n t i n u o u s l y c a l i b r a t e s i t s e l f . During 
measurement the instrument a u t o m a t i c a l l y a d j u s t s i t s own ga i n 
and c o r r e c t s f o r s e l f - p o t e n t i a l w i t h o u t operator i n t e r v e n t i o n . 
In h i g h n o i s e a r e a s , a 60 Hz r e j e c t i o n f i l t e r may be s e l e c t e d 
through the programming subpanel. T h i s f i l t e r i s a u t o m a t i c a l l y 
tuned d u r i n g the i n i t i a l c a l i b r a t i o n c y c l e , e n s u r i n g h i g h r e j e c t i o n 
at the notch w i t h o u t s a c r i f i c i n g s t a b i l i t y . The software auto­
m a t i c a l l y c o r r e c t s f o r the e f f e c t of the r e j e c t i o n f i l t e r on the 
o v e r a l l frequency response. 
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Operation of the instrument i s c o n t r o l l e d by 3 f r o n t panel 
switches and a keypad f o r r e q u e s t i n g data on the d i g i t a l d i s p l a y . 
The instrument can be used f o r the d e t a i l e d measurement of a l l 
s i g n i f i c a n t IP and r e s i s t i v i t y phenomena. The instrument can be 
a d j u s t e d to perform s i n g l e measurements of c h a r g e a b i l i t y (or 
percent frequency e f f e c t ) at reduced bandwidth f o r h i g h speed 
reconnaissance s u r v e y i n g . D e t a i l e d measurements of s e l e c t e d 
anomalies at expanded bandwidth can be performed w i t h the 
Instrument by s e l e c t i n g switches on the programming sub-panel. 
S i m i l a r l y , the d e l a y time, the i n t e g r a t i o n time and a number of 
other parameters, may a l s o be a d j u s t e d i n a few seconds, by 
means of sub-panel s w i t c h e s , to accommodate a wide range of 
g e o l o g i c a l c o n d i t i o n s . Measurements are c a l c u l a t e d a u t o m a t i c a l l y 
every 4 to 8 seconds from the averaged waveform which i s 
accumulated i n memory at 2048 sample p o i n t s . 

An analogue meter on the f r o n t panel i s used f o r source r e s i s t a n c e 
measurement, e n s u r i n g c o n t i n u i t y through the i n p u t c i r c u i t . 
During o p e r a t i o n , i t monitors the output of the s i g n a l a m p l i f i e r 
g i v i n g reassurance t h a t the set i s responding c o r r e c t l y , and 
a l s o p r o v i d e s a q u a l i t a t i v e i n d i c a t i o n o f the s i g n a l to n o i s e 
r a t i o . The i n p u t stage i s a f l o a t i n g d i f f e r e n t i a l c o n f i g u r a t i o n ; 
e i t h e r t e r m i n a l may be connected to the c h a s s i s ground when s i n g l e 
ended o p e r a t i o n i s r e q u i r e d . 

The instrument has 10 equal c h a r g e a b i l i t y channels, M , M^, M^, 

M^, M^, M^, M^, M^, Mg and M^. These may be recorded I n d i v i d u a l l y , 
s e l e c t i v e l y or summed up a u t o m a t i c a l l y and d i s p l a y e d on the 
d i g i t a l readout by means of the keypad, as the f i n a l charge-
a b i l i t y r e a d i n g . 

The apparent r e s i s t i v i t y ( ̂ a ) i n ohm-metres i s o b t a i n e d by 
d i v i d i n g the primary v o l t a g e CVp)> whi c h can be d i s p l a y e d on 
the r e c e i v e r readout, by the measured c u r r e n t ( I ), recorded 
at the t r a n s m i t t e r , and m u l t i p l y i n g by a f a c t o r 5Q which i s 
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dependent on the geometry of the a r r a y used. 

For t h i s survey the delay time (T^) was f i x e d at 120 m i l l i s e c o n d s 
and the channel w i d t h or i n t e g r a t i n g i n t e r v a l ( t ) at 90 
m i l l i s e c o n d s . This g i v e s a t o t a l i n t e g r a t i n g time (T ) of 
10 t which equals 900 m i l l i s e c o n d s . P ^ 

The above va l u e s were chosen to match, as c l o s e l y as p o s s i b l e , 
the parameters s e l e c t e d f o r use w i t h the Mark I I I r e c e i v e r s used 
to c a r r y out a previous survey f o r Norcen Energy ( f o r m e r l y 
Great P l a i n s Development Company), on another p a r t of the 
TAN p r o p e r t y i n June 1976. 

Since the Mark IV and Mark I I I r e c e i v e r s have d i f f e r e n t s i g n a l 
p r o c e s s i n g techniques, no amount of parameter adjustments w i l l 
g i v e p r e c i s e l y the same c h a r g e a b i l i t y v a l u e s f o r p a r a l l e l 
measurements at the same s t a t i o n s on the same l i n e . 

From p a r a l l e l surveys over known anomalies we have developed the 
f o l l o w i n g r e l a t i o n s h i p between the Mark IV and Mark I I I data. 

Mark IV data = (0.7 x Mark I I I data) i n m i l l i s e c o n d s 

This r e l a t i o n s h i p should not be construed as the general case, 
s i n c e i t o n l y holds t r u e f o r comparing the present survey data 
w i t h the p r e v i o u s survey data on the TAN p r o p e r t y . 

4. SURVEY SPECIFICATIONS 

The survey was c a r r i e d out u s i n g the p o l e - d i p o l e a r r a y . With 
t h i s a r r a y the one c u r r e n t e l e c t r o d e Cj and the two p o t e n t i a l 
e l e c t r o d e s P^ and a r e moved alo n g the survey l i n e s . The 
second c u r r e n t e l e c t r o d e ^ s grounded an " i n f i n i t e 1 1 d i s t a n c e 
away, which i s at l e a s t 10 times the d i s t a n c e between C 1 and P. 
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f o r the l a r g e s t e l e c t r o d e s e p a r a t i o n . 

The d i p o l e l e n g t h (x) i s the d i s t a n c e between P^ and F^-

The e l e c t r o d e s e p a r a t i o n (nx) i s the d i s t a n c e between and P^ 
and i s equal to or some m u l t i p l e o f the d i s t a n c e between P^ 
and V^. For a m i n e r a l i z e d body of some p a r t i c u l a r s i z e , shape, 
depth and t r u e c h a r g e a b i l i t y , the d i p o l e l e n g t h (x) determines 
mainly the s e n s i t i v i t y o f the a r r a y , whereas the e l e c t r o d e 
s e p a r a t i o n (nx) determines m a i n l y the depth of p e n e t r a t i o n o f the 
ar r a y . 

The n o r t h e r n p o r t i o n o f the g r i d was surveyed u s i n g a d i p o l e 
l e n g t h (x) o f 50 f e e t and the southern p o r t i o n of the g r i d 
was surveyed u s i n g a d i p o l e l e n g t h (x) of 100 f e e t . I n both 
cases measurements were made f o r n = 1, 2, 3 and 4. On a l l 
l i n e s surveyed the l e a d i n g c u r r e n t e l e c t r o d e was always to 
the f,EAST!l of the measuring p o t e n t i a l d i p o l e P - 1 P 9 . 

5. PRESENTATION OF DATA 

The data obt a i n e d * from the survey d e s c r i b e d i n t h i s r e p o r t are 
presented on 13 pseudo-sections bound Into the back of t h i s 
r e p o r t , and t a b u l a t e d below:-

L i n e No. Dwg. Number Dipole Length (x) 
1- S L80222-1 50 f e e t 
2- S L80222-2 50 f e e t 
3- S L80222-3 50 f e e t 
4- S L80222-4 50 f e e t 
5- S L80222-5 50 f e e t 
4- S L80222-6 100 f e e t 
5- S L80222-7 100 f e e t 
6- S L80222-8 100 f e e t 
7- S L80222-9 100 f e e t 
8- S L80222-10 100 f e e t 
9- S L80222-11 100 f e e t 

10- S L80222-12 100 f e e t 
11- S L80222-13 100 f e e t 
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An i n t e r p r e t a t i o n of t h i s data has been presented on the f i r s t 
s e p a r a t i o n c h a r g e a b i l i t y contour map (Drawing Number L80222-14) 
which appears i n the map pocket at the end of t h i s r e p o r t . 

6. DISCUSSION OF RESULTS 

An IP response depends l a r g e l y on the f o l l o w i n g f a c t o r s 

1. The number of pore paths that are blocked by s u l p h i d e g r a i n s . 
2. The number o f s u l p h i d e faces t h a t are a v a i l a b l e f o r p o l a r i z a t i o n . 
3. The a b s o l u t e s i z e and shape of the s u l p h i d e g r a i n s and the 

r e l a t i o n s h i p o f t h e i r s i z e and shape to the s i z e and shape 
of the a v a i l a b l e pore paths. 

4. The volume content of s u l p h i d e m i n e r a l s . 
5. The e l e c t r o d e a r r a y employed. 
6. The w i d t h , depth, t h i c k n e s s and s t r i k e l e n g t h of the 

m i n e r a l i z e d body and i t s l o c a t i o n r e l a t i v e to the a r r a y . 
7. The r e s i s t i v i t y c o n t r a s t between the m i n e r a l i z e d body and 

the u n m i n e r a l i z e d host rock. 

The s u l p h i d e content of the u n d e r l y i n g rocks o r , s i n c e rocks 
c o n t a i n i n g magnetite, g r a p h i t e or c l a y m i n e r a l s , f r e q u e n t l y 
give r i s e to an IP response, an e q u i v a l e n t s u l p h i d e content i s 
one of the c r i t i c a l f a c t o r s that we would l i k e t o determine from 
f i e l d measurements. However experience has shown t h a t t h i s i s 
both d i f f i c u l t and u n r e l i a b l e , mainly because of the l a r g e 
number of f a c t o r s , d e s c r i b e d above, which c o n t r i b u t e to an IP 
response. These f a c t o r s vary c o n s i d e r a b l y from one g e o l o g i c a l 
environment t o another. Despite t h i s , some i n t e r p r e t e r s have 
developed e m p i r i c a l r u l e s f o r making rough estimates o f the 
percent s u l p h i d e s by volume contained w i t h i n r o c k s g i v i n g anomalous 
IP responses. 
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I n t e r p r e t a t i o n procedures have been most completely developed 
i n s i t u a t i o n s o f m i n e r a l i z e d h o r i z o n t a l l a y e r i n g , where the 
e l e c t r o d e s e p a r a t i o n s used are o f t e n s m a l l compared w i t h the 
l a t e r a l e x t e n t o f the m i n e r a l i z e d b o d i e s . G e o l o g i c a l l y , 
the porphyry coppers of l a r g e l a t e r a l e x t e n t are p r a c t i c a l 
examples where such i n t e r p r e t a t i o n procedures can be used to 
best advantage. 

In the case o f massive s u l p h i d e d e p o s i t s , where the e l e c t r o d e 
s e p a r a t i o n s used are o f t e n l a r g e compared w i t h the l a t e r a l 
e xtent o f the bodies themselves, the complex problem of r e ­
s o l v i n g the combined e f f e c t s o f depth, w i d t h , t h i c k n e s s and 
t r u e c h a r g e a b i l i t y of such b o d i e s , together w i t h the p h y s i c a l 
c h a r a c t e r i s t i c s o f the overburden and country rocks have only 
r e c e n t l y been s t u d i e d i n d e t a i l . The i n t e r p r e t e r must 
t h e r e f o r e use e m p i r i c a l s o l u t i o n s , type curves obtained from 
t h e o r e t i c a l i n v e s t i g a t i o n s , p l u s experience gained from 
surveys over known orebodies and the r e s u l t s of both computer 
and tank model s t u d i e s . 

A d e t a i l e d study has been made of the pseudo-sections which 
accompany t h i s r e p o r t . These speudo-sections are not 
s e c t i o n s of the e l e c t r i c a l p r o p e r t i e s of the sub-surface s t r a t a 
and cannot be t r e a t e d as such when determi n i n g the depth, width 
and t h i c k n e s s o f a zone which produces an anomalous p a t t e r n . 

From t h i s study the anomalies s e l e c t e d are shown on the 
i n d i v i d u a l pseudo-sections and are graded or c l a s s i f i e d i n t o 
3 groups. These are d e f i n i t e , probable and p o s s i b l e anomalies. 
This c l a s s i f i c a t i o n i s based p a r t l y on the r e l a t i v e amplitudes 
of the c h a r g e a b i l i t y and to a much l e s s e r degree on the r e s i s t i v i t y 
response. Of equal importance i n t h i s c l a s s i f i c a t i o n i s the 
o v e r a l l anomaly p a t t e r n and the degree t o which t h i s p a t t e r n 
may be c o r r e l a t e d from l i n e to l i n e which i n t u r n may c o i n c i d e 
with the probable l o c a t i o n of the s t r a t a g r a p h i c u n i t i n which a 
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massive s u l p h i d e body maybe expected to occur. In t h i s type 
of g e o l o g i c a l environment p o t e n t i a l d r i l l i n g t a r g e t s are 
c o n s i d e r a b l y enhanced by such c o r r e l a t i o n s . 

The IP survey d e l i n e a t e d t h r e e anomalous zones. These zones, 
which appear to have been d i s r u p t e d by f a u l t i n g , are o u t l i n e d 
on the f i r s t s e p a r a t i o n c h a r g e a b i l i t y contour map. 

By assuming t h a t each anomalous zone has a unique IP p a t t e r n 
or s i g n a t u r e and by ob s e r v i n g the d i s c o n t i n u i t y i n these 
p a t t e r n s from l i n e to l i n e , two f a u l t s , F-̂  and F2, have been 
i n t e r p r e t e d . The apparent d i r e c t i o n o f movement on these 
f a u l t s has a l s o been i n d i c a t e d . Each f a u l t has an apparent 
h o r i z o n t a l d i s p l a c ement of about 400 to 500 f e e t i n the 
d i r e c t i o n s i n d i c a t e d . Hence the t o t a l apparent h o r i z o n t a l 
displacement o f the n o r t h e r n and southern segments of zone 1 
f o r example, i s estimated to be between 800 and 1000 f e e t . 
Although the g e o p h y s i c a l data i t s e l f i n d i c a t e s the e x i s t e n c e 
of these 2 roughly p a r a l l e l f a u l t s extremely w e l l , i t i s 
p o s s i b l e t h a t i n f a c t o n l y one f a u l t e x i s t s . I t may be p o s s i b l e 
to r e s o l v e t h i s problem by IP coverage of l i n e 4.5S, 5.5S and 
the e x t e n s i o n o f l i n e s 6S, 7S, 8S, 9S, 10S and IIS down slope 
to Tamihi Creek. 

Zone 1 
This zone has a very s t r o n g IP response r e a c h i n g over 20 m i l l i ­
seconds i n i t s c e n t r a l c o re, on l i n e s 8S, 9S and 10S, where the 
gen e r a l c h a r g e a b i l i t y background i s l e s s than 5 m i l l i s e c o n d s . 

I t appears t h a t t h i s zone has been d i s r u p t e d by both f a u l t s F^ 
and F£. The main p a r t of the zone (the southern segment) i s 
about 1500 f e e t l o n g , terminated to the northwest by the 
f a u l t F ? , but i s open along s t r i k e to the southeast. I t v a r i e s 
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i n apparent subcrop width from about 100 to 250 f e e t , and 
occurs a c r o s s a slope of about 30 degrees. Assuming t h a t 
t h i s s t r o n g l i n e a r IP response i s caused by a g e n t l y d i p p i n g 
t a b u l a r s u l p h i d e body then i t s t r u e t h i c k n e s s i s expected to 
va r y from about 50 to 125 f e e t . T h i s p a r t of the zone i s 
an extremely a t t r a c t i v e d r i l l t a r g e t . 

As a r e s u l t o f f a u l t i n g the c e n t r a l segment appears on l i n e 
5S, between s t a t i o n s 16+50E and 17+50E, w i t h a maximum 
c h a r g e a b i l i t y response of 13.9 m i l l i s e c o n d s . The no r t h e r n 
segment appears on l i n e 4S, between s t a t i o n s 9+50E and 
11+00E, w i t h a c h a r g e a b i l i t y response of 7.5 m i l l i s e c o n d s . 

Zone 2 
Th i s zone has a moderate to weak IP response and r a t h e r 
poor c o n t i n u i t y o f p a t t e r n from l i n e to l i n e , which may i n d i c a t e 
more f a u l t i n g . I t i s best developed on l i n e 2S at about 
9+50E where a maximum c h a r g e a b i l i t y response of 4.9 m i l l i s e c o n d s , 
over a background of about 3 m i l l i s e c o n d s , was recorded. 

The zone i s about 900 f e e t l o n g , s t r i k e s northwest-southeast, 
i s t e r m i n a t e d to the southeast by the f a u l t but remains 
open along s t r i k e to the northwest. For a good p a r t of i t s 
l e n g t h the zone i s c o i n c i d e n t w i t h the l o g g i n g road which 
leads i n t o the IP survey area. I t was on the southwest s i d e 
of t h i s road on l i n e 3S that a s u l p h i d e zone was r e c e n t l y 
d i s c o v e r e d . I t was the d i s c o v e r y o f t h i s s u l p h i d e zone and 
the e x c e l l e n t g e o l o g i c a l s e t t i n g t h a t l e d to the i n i t i a t i o n 
o f the p r e s e n t IP survey. 

The apparent subcrop w i d t h of t h i s zone i s about 100 f e e t and 
occurs a c r o s s a sl o p e of about 15 to 20 degrees. Assuming 
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the IP response i s cuased by a f l a t l y i n g t a b u l a r s u l p h i d e 
body then i t s t r u e t h i c k n e s s has been estimated to be about 
30 f e e t . A packsack d r i l l h o l e put down on the road at 8+50E 
on l i n e 3S i n t e r s e c t e d a f a i r l y f l a t l y i n g s u l p h i d e zone about 
20 f e e t t h i c k . This h o l e aimed a t t e s t i n g the showing was 
d r i l l e d p r i o r to doing the IP survey. Based on the r e s u l t s 
of the IP survey t h i s l o c a t i o n would d e f i n i t e l y not have been 
chosen f o r d r i l l i n g . A much more a t t r a c t i v e d r i l l t a r g e t 
i s i n d i c a t e d a t 9+50E on l i n e 2S. 

Zone 3 
This zone has a weak IP response, but f a i r l y good c o n t i n u i t y 
of p a t t e r n from l i n e to l i n e . 

The zone i s about 1400 f e e t l o n g , s t r i k e s northwest-southeast 
and i s terminated by the f a u l t F2 towards the northwest; i t 
remains open along s t r i k e to the southeast. I t i s best 
developed a t 1+50E on l i n e 6S where the maximum IP response 
i s 7.0 m i l l i s e c o n d s over a background of about 3 m i l l i s e c o n d s . 

Although d r i l l i n g i s not recommended on t h i s zone at the present 
time i t should not be d i s r e g a r d e d i n any complete e x p l o r a t i o n 
programme on the pr o p e r t y . 

7. CONCLUSIONS AND RECOMMENDATIONS 

From a study of the IP data o b t a i n e d from the survey d e s c r i b e d 
i n t h i s r e p o r t i t has been concluded t h a t : 

A. The c o r r e l a t i o n between the IP response of Zone 2 and 
a r e c e n t l y d i s c o v e r e d s u l p h i d e showing i s a very 
encouraging f a c t o r f o r the use of IP methods i n the 
f u t u r e e x p l o r a t i o n of the p r o p e r t y . 
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B. The c e n t r a l core o f the st r o n g IP response over the 
southern p o r t i o n o f Zone 1 i s an extremely a t t r a c t i v e 
d r i l l t a r g e t and i s most probably caused by a massive 
su l p h i d e d e p o s i t . 

Based on the above c o n c l u s i o n s the f o l l o w i n g recommendations 
are proposed: 

1. D r i l l Zone 1 as f o l l o w s : 

D r i l l Hole L i n e S t a t i o n Angle D e p t h ( f t ) 
1 9S 9+5 OE V e r t i c a l 300 
2 9S 8+5 OE V e r t i c a l 400 
3 9S 10+50E V e r t i c a l 200 
4 8S 10+50E V e r t i c a l 300 
5 8S 9+50E V e r t i c a l 400 
6 8S 11+50E V e r t i c a l 200 
7 10S 9+5 OE V e r t i c a l 300 
8 10S 8+5 OE V e r t i c a l 400 
9 10S 10+50E V e r t i c a l 2QQ 

2. The s e l e c t i o n o f d r i l l h o l e l o c a t i o n s f o r Zone 2 
should be made a f t e r Zone 1 has been adequately t e s t e d 
by d r i l l i n g . 

3. D r i l l i n g o f Zone 3 should be dependent on the d r i l l i n g 
r e s u l t s o b t a i n e d from Zones 1 and 2. 
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