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INTRODUCTION 

Work on t h e  S i l i c a  P r o j e c t  c l a im  a r e a  was conducted i n t e r m i t t e n t l y  

dur ing  t h e  p e r i o d  from February 1983 through t o  December 1983 by 

Se lco ,  A Divis ion  of  BP Exp lo ra t ion  Canada Limited and c o n s i s t e d  

of  t h e  fol lowing i t e m s : -  

1) Topographical  Survey - Orthophoto Mosaic Base Map, 

2 )  Geophysical Surveys - Ground H.L.E.M. Surveys,  

- Ground Magnetometer Surveys,  

- Induced P o l a r i z a t i o n  Surveys.  

3) Lithogeochemical  Survey 

4 )  Two Diamond D r i l l i n g  Programs 

This  r e p o r t  c o n t a i n s  t h e  r e s u l t s  ob t a ined  from t h e s e  work programs. 

LOCATION AND ACCESS 
I 

 h he S i l i c a  P r o j e c t  a r e a  l o c a t e d  6.0 km southwest  o f  Ashcrof t ,  B.C. 

l ies immediately w e s t  o f  t h e  Thompson River ,  N.T.S. 92I/llW, 

Locat ion Map F igu re  1. The p rope r ty  s t r a d d l e s  t h e  Trans  Canada 

Highway No. 1 and i n c l u d e s  t h e  topographic  f e a t u r e  known a s  Red 

H i l l  w i th  t h e  s u m m i t  hav ing  U.T.M. coo rd ina t e s  o f  5,613,000 m no r th  

and 617,500 m e a s t .  Minabe r r i e t  Creek, Oregon Jack  Creek and 

Venables Creek c u t  a c r o s s  t h e  p rope r ty .  

Access t o  t h e  p rope r ty  i s  ga ined  v ia  t h e  Cornwall H i l l  and Venables 

Val ley a l l -wea ther  roads  t h a t  l e a d  from t h e  Trans Canada Highway. 





Range, ranch and prev ious  mine ra l  e x p l o r a t i o n  roads  l e a d i n g  from 

t h e  a l l -wea ther  access  r o u t e s  p rov ides  e x c e l l e n t  acces s  t o  a l l  

p a r t s  o f  t h e  p rope r ty .  

The l i m i t s  of  t h e  p r o j e c t  a r e a  c la ims  a r e  a s  fol lows:  

The no r th  boundary l i e s  approximately 6.0 km southwest  of  

Ashcrof t ,  B .C. ;  t h e  sou th  boundary l i e s  approximately 13.0 

km nor th  o f  Spences Bridge,  B.C. ;  t h e  e a s t  boundary approx- 

imates  t h e  Thompson River ;  t h e  west  boundary l i e s  i n  Venables 

Val ley  and swings northwards a t  t h e  n o r t h  end o f  t h i s  s m a l l  

v a l l e y  (F ig .  2) . 

CLAIM STATISTICS 

A l l  t h e  c la ims  w i t h i n  t h e  S i l i c a  p r o j e c t  a r e a  l i e  w i t h i n  t h e  Kamloops 

,Mining Div i s ion ,  N.T.S. 92I/llW. S i l i c a  1-5 a r e  r e g i s t e r e d  i n  t h e  

name o f  Guichon Explorco Limited,  o f  Toronto,  wh i l e  t h e  ba lance  o f  

t h e  claims l i s t e d  below a r e  r e g i s t e r e d  i n  t h e  name o f  BP Explora t ion  

Canada Limited,  o f  Calgary.  The names, r eco rd  numbers, number o f  

u n i t s ,  and recorded d a t e  are as t a b u l a t e d :  

CLaIM NaME - 
S i l i c a  1 

S i l i c a  2 

S i l i c a  3 

S i l i c a  4 

RECORD NO. - 
2365 

2366 

2367 

2368 

UNITS RECORD DATE - 
12 29.01.80 

15 29.01.80 

10 29.01.80 

6 29.01.80 



CLAIM NAME 

S i l i c a  5 (FR.) 

S i l i c a  6 

S i l i c a  7 

S i l i c a  8 

S i l i c a  9 

Cheetsum 1 

Cheetsum 2 

Cheetsum 3 

Oregon 1 

Oregon 2 

Oregon 3 (FR. ) 

Oregon 4 

Oregon 5 (FR. ) 

Spatsum 1 

Spatsum 2 

Spatsum 3 

Spatsum 4 (FR. ) 

RECORD NO. -- 
2369 

4406 

4407 

4449 

4448 

4596 

4597 

4598 

4599 

4600 

4601 

4602 

4603 

4604 

4605 

4606 

4607 

UNITS 

1 

2 0 

20 

9 

4 

9 

18 

20 

18 

20 

1 

1 

1 

15 

1 

3 

1 

RECORD DATE 

29.01.80 

25.04.83 

25.04.83 

31.05.83 

31.05.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

26.07.83 

A t o t a l  of 21 contiguous mineral  c l a ims ,cons i s t ing  of 205 u n i t s ,  

make up t h e  S i l i c a  P r o j e c t  a r e a , ( F i g . 2 ) ,  Claims Location Map. 

TOPOGRAPHY AND VEGETATION 

The topography throughout t h e  S i l i c a  P r o j e c t  a r e a  v a r i e s  from 

g e n t l e  t o  moderate changes i n  l o c a l  r e l i e f .  Elevat ions  along the  





Thompson River approximate 1000 f e e t  A.S.L. w i th  t h e  r i v e r  

v a l l e y  s l o p e s  q u i c k l y  c l imbing t o  a 1500 f o o t  A.S.L. v a l l e y  

bench. Along t h i s  v a l l e y  bench, t h e  r e l i e f  is g e n t l y  r o l l i n g  

wi th  a g radua l  i n c r e a s e  i n  e l e v a t i o n  westward. S e v e r a l  no r th  

t r e n d i n g  h i l l s  reach  2300 - 2800 f e e t  e l e v a t i o n  A.S.L. a long  

t h i s  bench. Red H i l l  (2300 f e e t  A.S.L.) and a r i d g e  ( 2800 f e e t  

A.S.L.) l y i n g  between Venables Val ley and t h e  Thompson River  

a r e  t h e  most prominent h i l l s  on t h e  p rope r ty .  Immediately west  

o f  t h e  p r o p e r t y , t h e  e l e v a t i o n s  r i s e  r a p i d l y  t o  mountaineous r e l i e f  

t h a t  h o s t  Cornwall H i l l s  F i r e  Lookout (6684 f e e t  A.S.L.), White 

Mountain (5800 f e e t  A.S.L.), and Lookout P o i n t  (6637 f e e t  A.S.L.), 

a l l  p a r t  of t h e  n o r t h  t o  nor thwest  t r e n d i n g  C l e a r  Mountain Range. 

Vege ta t ion  c o n s i s t s  o f  open g r a s s l a n d  and sagebrush o r  farmland 

a t  t h e  lower e l e v a t i o n s  changing t o  s c a t t e r e d  f i r  and p i n e  on t h e  

sma l l  h i l l s  on t h e  proper ty .  W e s t  of  t h e  p rope r ty  a long t h e  margin 

o f  t h e  C lea r  Range dense f i r  and p ine  f o r e s t s  exist .  

PREVIOUS WORK - -7 

The Ashcrof t  Map Area, G.S.C. Memoir No. 262 by S .  D u f f e l 1  and 

K.C. McTaggart (1952) r e p r e s e n t s  t h e  f irst  major geo log ica l  survey 

and r e p o r t  of  work conducted i n  t h e  r eg ion .  Ten y e a r s  l a te r ,  J . M .  

Ca r r  i nc luded  Red H i l l  and a r e a  i n  h i s  r e p o r t  on t h e  geology i n  t h e  

Thompson River  Va l l ey  between Ashcrof t  and Spences Bridge i n  "Lode 

Metals  i n  B.C." 1962. More r e c e n t l y ,  independent  t h e s i s  and r e p o r t s  



by J.H. Ladd (1977,1979) and W.B. Travers ( 1978) have been 

conducted under the auspices of B.C.D.M. to further the under- 

standing of the geology and structural complexities of the region. 

Much of the area was staked previously with various follow-up 

exploration activities undertaken. The earliest recorded work 

within the Silica Project area is found in G.S.C. Memoir 262 

(p. 112) which describes the Basque epsomite deposits that lie 

between Venables Valley and the Trans Canada Highway. The deposits 

occur in small ponds and consist of hydrous salts of magnesium, 

sodium and calcium, (epsomite-bloedite). The salts are leached 

from adjacent rocks and fed into the small basins from surface 

and underground channels and springs. The brine in these poo;ls 

are concentrated by evaporation with salt crystallization taking 

place during the hot dry season. An estimated tonnage of 75,500 

tons was made in 1924 and by 1952 only 3000 tons of epsomite 

had been removed. 

Assessment Report No. 155, "Babys Own" claim (50°32'~, 121°18'w) 

was worked by Ainsworth Base Metals in 1957. Work conducted on 

the property included ground magnetometer survey, geological 

survey and stripping over a magnetite-chalcopyrite-arsenopyrite 

skarn zone on a limestone/volcanic contact. 

Assessment Report No. 299 covering the "Lucky Four, CCS, and 

Cache Creek Silica" claims was worked by Cache Creek Silica Co. 



i n  1959. The work involved g e o l o g i c a l  mapping and sampling o f  

" s i l i c a  s c h i s t "  u n i t s  exp lo r ing  f o r  h igh s i l i c a  c o n t e n t  on t h e  

southwest  p a r t  o f  Red H i l l  and a d j a c e n t  a r e a  l y i n g  t o  t h e  southwest .  

Reported i n  "Lode Metals  i n  B.C., 1982, Noranda Exp lo ra t ion  Co. 

op t ioned  a  group of c la ims  ("TS 1-5, M 1 - M l O ,  M12-M22, Ml(Fr ) -  

MlO(Fr)") t h a t  l i e  on t h e  no r the rn  p a r t  of  Red H i l l .  Work conducted 

c o n s i s t e d  of s o i l  geochemical survey ,  ground E.M. and magnetometer 

surveys ,  s t r i p p i n g  and diamond d r i l l i n g  (8  h o l e s  t o t a l l i n g  890 f e e t ) .  

No assessment  r e p o r t  was f i l e d .  

Reported i n  "Lode Metals  i n  B.C." 1966, Delkirk  Mining Ltd.  h e l d  

99 c la ims  i n  t h e  Red H i l l  a r e a .  Work c o n s i s t e d  o f  1200 f e e t  ;of 

b u l l d o z e r  t r e n c h i n g  and diamond d r i l l i n g  ( 3  x-ray h o l e s  t o t a l l i n g  

300 f e e t ) .  N o  assessment r e p o r t  was f i l e d .  

Reported i n  "Lode Metals  i n  B.C." 1967, Cosmic-Lode Mines Ltd.  

conducted a  s o i l  geochemical survey over  t h e  "Moly" c la ims  formerly  

known a s  "Baby's Own". Cha lcopyr i t e  i s  r e p o r t e d  t o  occur  i n  a v e i n  

i n  a l t e r e d  greens tone .  No assessment  r e p o r t  was f i l e d .  

Cannoo Mines Ltd.  conducted p r o s p e c t i n g  on t h e  "MSG, MS' c la ims  

i n  an area between Venables Lake and t h e  Trans  Canada Highway a s  

r e p o r t e d  i n  "Lode Metals  i n  B.C." ,  1967. I n  1968, t h i s  company 

p laced  4 diamond d r i l l  h o l e s  t o t a l l i n g  128 f e e t  on t h e  "MSG 1-8" 



( formerly  Martel  Gold Mines Ltd) w i th  molybdenum and s i l v e r  v a l u e s  

occu r r ing  i n  q u a r t z  veins and f r a c t u r e s  a s  r e p o r t e d  i n  "Lode Metals  

i n  B .C . "  1968. No assessment r e p o r t  was f i l e d .  

Quin tana  Minerals  Corporat ion op t ioned  t h e  Delkirk  Mining Ltd.  

p rope r ty  on Red H i l l  and conducted a g e o l o g i c a l  survey and d r i l l e d  

4 deep r o t a r y  pe rcuss ion  h o l e s  t o t a l l i n g  2646 f e e t  a s  r e p o r t e d  i n  

"Lode Metals  i n  B.C.", 1968. Cha lcopyr i te ,  ma lach i t e  and a z u r i t e  

i s  r e p o r t e d  t o  occur  i n  a l a r g e  p y r i t i c  gossan.  No assessment  

r e p o r t  was f i l e d .  

Cerro  Mining Company o f  Canada Limited and Ducanex Resources Limited 

acqu i r ed  t h e  "RJ 1-51 and Bedard 1-18" c la ims  on Red H i l l  anq 

conducted a g e o l o g i c a l  survey,  a ground magnetometer survey and 

d r i l l e d  12 pe rcuss ion  h o l e s  t o t a l l i n g  3150 f e e t  i n  1970. The 

fo l lowing  year  an Induced P o l a r i z a t i o n  survey and 4 diamond d r i l l  

h o l e s  t o t a l l i n g  1966 f e e t  was c a r r i e d  o u t  a s  r e p o r t e d  i n  "G.E.M. 

i n  B.C.", 1930, 1971. No assessment r e p o r t  was f i l e d .  

Texas Gulf Sulphur  Company conducted a so i l  geochemical survey 

and a g e o l o g i c a l  survey on  the " S a l t "  c la ims  t h a t  l i e  n o r t h e a s t  

o f  Venables Lake. P y r i t e  and c h a l c o p y r i t e  were noted i n  h e a v i l y  

sheared  r h y o l i t e  nea r  a c o n t a c t  w i th  a r g i l l a c e o u s  sedimentary 

r o c k s  a s  r e p o r t e d  innG.E.M. i n  B.C." ,  1970. No assessment  r e p o r t  

was f i l e d .  



G.G.  Krause conducted reconnaissance g e o l o g i c a l  and geochemical 

surveys  a s  w e l l  a s  2 diamond d r i l l  h o l e s  t o t a l l i n g  4 0  f e e t  on 

t h e  "Bob" c la im t h a t  l i e s  on t h e  e a s t  s i d e  o f  Venables Lake. 

Anomalous copper ( 0 . 4 % )  , z inc  (0.070%) and molybdenum ( .003%) 

were r epo r t ed  i n  t h e  d r i l l i n g  r e s u l t s ,  Assessment Report No. 2947. 

Lone Creek Mines conducted an Induced P o l a r i z a t i o n  survey over  

t h i s  p rope r ty  i n  1971, Assessment Report  No. 3679. 

G.G.  Krause conducted work on t h e  " J e f f ,  Jack"  c la ims  t h a t  l i e  

on t h e  w e s t  s i d e  o f  t h e  Trans Canada Highway o p p o s i t e  Red H i l l .  

Geolog ica l ,  s o i l  geochemical and magnetometer surveys  and diamond 

d r i l l i n g  12 x-ray h o l e s  t o t a l i n g  750 ' ,  Assessment Report  No. 2947, 

w e r e  completed i n  1970. Noranda Exp lo ra t ion  Company L i m i t e d ;  

op t ioned  t h e  p r o p e r t y  and c a r r i e d  o u t  a work program i n  1971 

c o n s i s t i n g  o f  g e o l o g i c a l  and geochemical su rveys ,  e l ec t romagne t i c ,  

magnetic and induced p o l a r i z a t i o n  surveys ,  and two diamond d r i l l  

h o l e s  t o t a l l i n g  322 f e e t  on " J e f f  4" c la im,  Assessment Reports  

No's 2978, 3359 and "G.E.M. i n  B.C.",  1971, (p .  300) .  

Noranda Exp lo ra t ion  Company Limited conducted work on t h e  "Ml-8, 

1 F r . ,  2 F r . ,  Karen 1 , 2 , 4 , 5 "  c la ims  on Red H i l l  i n  1971 a s  w e l l .  

Geological  mapping, s o i l  geochemical survey ,  induced p o l a r i z a t i o n ,  

e l ec t romagne t i c  and magnetometer surveys  and one diamond d r i l l  

h o l e  t o t a l l i n g  500 f e e t  on "M-4" were r e p o r t e d  i n  "G.E.M. i n  

B.C.",  1971, (p. 2991, no assessment  r e p o r t  f i l e d .  



I n  1 9 7 1  and 1972 E l  Paso Mining and M i l l i n g  Company conducted 

geo log ica l  and s o i l  geochemical surveys  over  t h e  "Mars 1-8" 

c la ims t h a t  l i e  on t h e  Trans Canada Highway approximately 1 0  

mi les  n o r t h  of Spences Bridge,  o p p o s i t e  Spatsum, Assessment 

Report No. 3680. I n  1973, f u r t h e r  work on t h e  proper ty  c o n s i s t e d  

of 3 pe rcuss ion  d r i l l  h o l e s  t o t a l l i n g  1200 f e e t ,  a s  r epo r t ed  i n  

"G.E.M. i n  B.C.", 1973, no assessment r e p o r t  was f i l e d .  

Bethlehem Copper Corporat ion i n  1 9 7 4  conducted work over  t h e  

"Map 1-32" c la ims  on Red H i l l  t h a t  c o n s i s t e d  o f  s o i l  geochemical 

and g e o l o g i c a l  surveys ,and  t h r e e  pe rcuss ion  h o l e s  t o t a l l i n g  580 

f e e t ,  Assessment Report  No. 5308. 

Vantage Resources Limited i n  1 9 7 7  conducted work on t h e  "Mar" 

c l a im  t h a t  l i e s  on t h e  west  s i d e  o f  Venables Lake. S o i l  geo- 

chemical survey ,  e l ec t romagne t i c  and magnetometer surveys  and 

underground g e o l o g i c a l  mapping o f  t h e  o l d  Mar te l  Gold Mine 

workings were completed,  Assessment Report  No. 6318. (See Cannoo 

Mines Ltd. 1967, 1968 "MSG" c la ims  p rev ious ly  d e s c r i b e d ) .  I n  1978 

Vantage Resources Ltd.  d r i l l e d  1262 metres a s  r e p o r t e d  i n  "G.E.M. 

i n  B.C." ,  1978, no assessment  r e p o r t  was f i l e d .  

Penn Energy Corpora t ion  i n  1978 c a r r i e d  o u t  s o i l  geochemical,  

e l ec t romagne t i c  and magnetometer surveys  over  t h e  "EY77" c la im 

( former ly  "Baby's Own, Moly" c la ims  t h a t  were p rev ious ly  d e s c r i b e d ) ,  

Assessment Report  6713. 



Cominco Limited in 1978 conducted various work programs on the 

"Lofar, Sofar and Hifar" claims that lie to the south of Red 

Hill. The work consisted of geological and soil geochemical 

surveys, electromagnetic, magnetometer and induced polarization 

surveys, Assessment Report No. 6918. 

Prospecting by D.H. Wilson on the "Orion" claim that lies directly 

opposite Spatsum was conducted in 1978, Assessment Report No. 7102. 

This property was optioned to Cominco Limited who conducted induced 

polarization and magnetometer surveys in 1979, Assessment Report 

No. 7638, followed by percussion drilling on the "Lofar, Orion" 

claims, Assessment Report No. 8263. 

L.W. Reaugh conducted a percussion drilling program on the "Moly" 

claim that straddles the Trans Canada Highway at Red Hill in 1979, 

Assessment Report No. 7907. Follow-up work on the "Add" and "Moly" 

claims were conducted by Rea Petro in 1981 consisting of soil 

geochemical and magnetometer surveys, Assessment Reports No.'s 

10459, 10513. 

Selco Inc. carried out geological and lithogeochemical surveys 

on the "Silica" claims that covers most of Red Hill in 1980, 

Assessment Report No. 8892. In 1981, a follow-up percussion 

drilling program was conducted, Assessment R.eport No. 9415. 



In 1981, Esso Resources Canada conducted electromagnetic surveys 

over the "Power" and "Mina" claims west of Red Hill and over the 

"Wet" claims near Venables Lake, Assessment Reports No.'s 9366, 

9472. 

In 1981, Vantage Petroleum conducted an induced polarization 

survey over the "Mar" claim west of Venables Lake, (previously 

described), Assessment Report No. 9459 

Laramide Resources in 1982 carried out electromagnetic and 

magnetometer surveys over the "TJ" claims that lie northeast of 

Venables Lake, Assessment Report No. 10546. 

PROCEDURE 

Grid preparation was accomplished in February (21st-24th, 1983) 

and in May (1st-2nd, 1983) using company personnel while in 

November (1st-30th, 1983) contract line cutters were utilized. 

The February gridding consisted of 18.0 line kilometres on the 

"Silica South Grid: and 3.0 line kilometres of line extensions 

on the "Silica North Grid" in preparation for ground H.L.E.M. 

surveying in March, 1983. Compass surveyed, topofil chained and 

flagged lines were laid out. 

The May grid preparation consisted of placing wooden pickets at 

100 metre stations on the "Silica South and North Grids" that were 



prepared i n  February.  Th i s  was done t o  r e t a i n  t h e  ground c o n t r o l  

a s  f l a g g i n g  tends  t o  qu ick ly  d e t e r i o r a t e  i n  open semi-a r id  r e g i o n s .  

Follow-up Genie e l ec t romagne t i c  surveyinq i n  May and induced p o l a r -  

i z a t i o n  surveying  i n  June and October were conducted over  s e l e c t e d  

l i n e s  on t h e  S i l i c a  North and South Gr ids .  

Orthophoto mosaic base  maps were prepared  f o r  t h e  S i l i c a  P r o j e c t  

a r e a  i n  October 1983 by McElhanney Surveying and Engineer ing Ltd.  

of  Vancouver. Three or thophoto  mosaic map s h e e t s  A , B ,  and C a t  

1 : 1 0  000 s c a l e ,  w i th  20 metre  t opograph ica l  con tours  and U.T.M. 

coord ina t e  f i d u c i l e  marks prov ides  an a c c u r a t e  ground c o n t r o l  

system f o r  g r i d d i n g  and sampling.(Map P lan  No. 's  S-1, S-2, 5-3.) 

A major g r i d  system t o  cover most o f  t h e  S i l i c a  P r o j e c t  c la ims  

a r e a  was i n i t i a t e d  i n  e a r l y  November, 1983. By November 30 th ,  

approximately 120 l i n e  k i lome t r e s  o f  g r i d d i n g  a t  1 0 0  metre  l i n e  

spac ing  wi th  50 m e t r e  p i cke t ed  s t a t i o n s  were completed,  Map P lan  

No.'s G C 1 ,  GC2 .  The b a s e l i n e  and t i e  l i n e s  were surveyed us ing  

a Distamat surveying  ins t rument  and a c c u r a t e l y  p l o t t e d  on t h e  

1:10 000 base  maps. Grid l i n e s  were t u r n e d  normal t o  t h e  base  

and t i e  l i n e s  and then  s i t e  p i c k e t e d ,  chained and p l o t t e d  on t h e  

base  maps. Genie e l ec t romagne t i c  and magnetic surveys  were conducted 

over  t h i s  g r i d  a r e a  d u r i n g  November - December, 1983. 

During November and December, 1 : 5  000 blowups of t h e  1:10 000 



o r t h o p h o t o  mosa ic  b a s e  maps and  government  1 :50  000 a i r  p h o t o s  

w e r e  u s e d  i n  c o n j u c t i o n  t o  l o c a t e  and  a c c u r a t e l y  p l o t  l i t h o g e o -  

c h e m i c a l  sample  p o i n t s  o n t o  t h e  1 : 1 0  000 s c a l e  maps,  Map N o . ' s  

GC-1 ,  GC-2 .  

T h i s  method o f  g r i d d i n g ,  g e o ~ h y s i c a l  and  geochemica l  s u r v e y s  w i l l  

b e  c a r r i e d  on i n t o  t h e  1984 f i e l d  program. 



GEOPHYSICAL SURVEYS 

I n t r o d u c t i o n  - 

Geophysical work conducted over  t h e  S i l i c a  South Grid ,  S i l i c a  

North Grid  and S i l i c a  Main Gr id  w i t h i n  t h e  S i l i c a  P r o j e c t  c la ims 

a r e a  i nc luded  2 Induced P o l a r i z a t i o n  surveys  (June and Oc tobe r ) ,  

t h r e e  Hor i zon ta l  Loop ~ l e c t r o m a g n e t i c  surveys  (March, May and 

November), and 2 Magnetic surveys  (March and November). The 

purpose o f  t h e s e  surveys  was t o  t r y  t o  o b t a i n  i n d i c a t i o n s  o f  

massive s u l p h i d e  m i n e r a l i z a t i o n  a s  i n d i c a t e d  by t h e  favourab le  

g e o l o g i c a l  environment. 

Max-Min I1 H.L.E.M. and Mag. Surveys - March 1983. 

F i e l d  work was c a r r i e d  o u t  on t h e  S i l i c a  South g r i d  and S i l i @ a  

North g r i d  from February 2 1 s t  - 24th ,  1983 (g r idd ing )  and from 

February 28th - March 6 t h  (geophys ica l  surveying)  us ing  company 

personne l .  A t o t a l  o f  20.0 l i n e  k i l o m e t r e s  o f  Max-Min I1 H.L.E.M. 

and 4.0 l i n e  k i l o m e t r e s  o f  Magnetics w e r e  completed a t  t h i s  t i m e .  

Survey S p e c i f i c a t i o n s  

The b a s i c  p r i n c i p l e  o f  any e l ec t romagne t i c  survey i s  t h a t  when 

conductors  a r e  s u b j e c t e d  t o  primary a l t e r n a t i n g  f i e l d s  secondary 

magnetic f i e l d s  a r e  induced i n  them. Measurement o f  t h e s e  second- 

a r y  f i e l d s  g i v e  i n d i c a t i o n s  a s  t o  t h e  s i z e ,  shape and conduc t iv i ty  

o f  conductors .  I n  t h e  absence o f  conduc tors ,  no secondary f i e l d s  



a r e  ob ta ined .  

The e l ec t romagne t i c  survey was c a r r i e d  o u t  us ing  a Max-Min I1 

e l ec t romagne t i c  u n i t  wi th  t h e  c o i l s  i n  t h e  h o r i z o n t a l  p lane  

i . e .  maximum coupled.  

Readings o f  t h e  in-phase  and quadra tu re  components of  t h e  

secondary f i e l d  were made every 2 5  metres a long  chained,  f l agged  

l i n e s  a t  f r equenc ie s  o f  4 4 4  and 1777 Hz r e s p e c t i v e l y  employing 

a c o i l  s e p a r a t i o n  of 150 metres .  

The magnetic survey was c a r r i e d  o u t  u s i n g  a GSM-8 proton p reces s ion  

magnetometer. Th i s  i n s t rumen t  measures v a r i a t i o n s  i n  t h e  e a r t h ' s  

magnetic f i e l d  t o  an  accuracy of + - 1 gamma. Cor rec t ions  f o r  

d i u r n a l  v a r i a t i o n s  were made by comparison o f  read ings  a t  a  

c o n t r o l  base  s t a t i o n .  

The surveys  w e r e  c a r r i e d  o u t  over  ~ 3 0 ~ ~  l i n e s  on  the S i l i c a  South 

Gr id  and over  ~ 4 5 ~ ~  l i n e s  on t h e  S i l i c a  North Grid .  

Discuss ion  o f  R e s u l t s  

A t o t a l  o f  seven d i s c r e t e  e l ec t romagne t i c  anomalies were l o c a t e d  

a s  s een  i n  t h e  accompanying 1:2 500 s c a l e  geophysical  Maps, 

G P 1  - G P 4 .  



S i l i c a  South Gr id  

A t o t a l  o f  4 p a r a l l e l  conductors  w e r e  l o c a t e d  on t h e  w e s t  s i d e  

of t h e  Trans Canada highway on S i l i c a  South g r i d .  Conductor 

No. 1 has  conduct ive  a x i s  a t  l i n e  10W/4+60N, llW/4+60N, a t  

4 4 4  Hz and 10W/4+60N, llW/4+50N a t  1777 Hz. Th i s  anomaly 

appears  t o  f o l l o w  t h e  t r e n d  of a  razorback r i d g e .  Conduct iv i ty  

t h i ckness  p roduc t s  a r e  5  mhos f o r  4 4 4  Hz and 2  r~hos  f o r  1 7 7 7  Hz. 

Depth is less t h a n  15  metres and width i s  narrow. This  i n f e r s  

t h a t  t h e  conductor  forms t h e  c o r e  of t h e  r i d g e ,  and a s  such ,  

may r e p r e s e n t  a  magnetic, r e s i s t i v e  u n i t ,  ( t h e  r i d g e  co r r e s -  

ponds t o  a  200 gamma magnetic h i g h ) .  

Conductor two has  a x i s  a t  l i n e  10W/185N, llW/235N, 12W/285N 

on 1777 and 4 4 4  Hz. On l i n e  10W t h e  conductor  appears  t o  b e  

less t h a n  1 5  metres deep,  and 1 1 W  and 12W appear  s l i g h t l y  deeper .  

Conduct iv i ty  t h i c k n e s s  p roduc ts  a r e  5  mhos a t  4 4 4  Hz and 2  mhos 

a t  1777 Hz over  a narrow zone. D i r e c t l y  a long  s t r i k e  a t  950W/175N 

an  a r g i l l i t e  was l oca t ed .  Although no g r a p h i t e  w a s  observed i n  

t h e  hand specimens t aken ,  it is thought  t h a t  t h e  a r g i l l i t e  i s  t h e  

cause  of t h e  anomaly. The u n i t  is p o s s i b l y  a  double p a r a l l e l  

conductor  on l i n e  1 1 W .  Dip is  s t e e p l y  t o  t h e  sou th .  

Conductor t h r e e  has  i ts a x i s  on l i n e  8W/2+60S, 10W/0+60S and 

l i k e l y  l i n e  14W/1+50N o f  4 4 4  Hz. A t  1777 Hz, l i n e  10W/0+60S 

i s  t h e  s t r o n g e s t  s e c t i o n ,  14W/1+50 i s  good, and t h e r e  i s  ev idence  



of a  c o n t i n u a t i o n  t o  l i n e s  8N and 6 N  i n  a  weak f a sh ion .  On 

l i n e  l o w ,  t h e  anomaly appears  t o  have a  width  of 50 metres and 

a  conduc t iv i ty  t h i c k n e s s  o f  40 mhos a t  4 4 4  H z ,  which i s  a  good 

conductor (1 mho/metre). (Anomalies one and two a r e  l i k e l y  

q u i t e  t h i n ,  account ing  f o r  t h e  low conduc t iv i ty  t h i c k n e s s  p roduc ts )  

Conduct iv i ty  t h i c k n e s s  p roduc ts  a r e  poor on 1777 H z ,  perhaps 

because o f  a t t e n u a t i o n  by t h e  overburden.  Depth t o  conductor t op  

is e s t i m a t e d  a t  35 metres. 

Conductor f o u r  has  conduct ive  a x i s  a t  l i n e  8W/4+70S, 10W/3+60S 

us ing  1777 Hz and,  i n  a d d i t i o n ,  l i n e  6W/5+10S a t  4 4 4  H z .  On l i n e  

8W, h i g h  and low f r equenc ie s  g i v e  c o n d u c t i v i t y  t h i c k n e s s  p roduc ts  

o f  6  and 9 mhos r e s p e c t i v e l y .  Both f r equenc ie s  g i v e  a  d e p t h , o f  

20 metres and a  t h i n  width .  Th i s  anomaly i s  on t h e  f l a t  s age  

a r e a  near  t h e  road ,  no ou tc rop  i s  v i s i b l e  i n  t h e  v i c i n i t y .  

0 
A l l  conductors  a g r e e  w i th  t h e  r e g i o n a l  s t r i k e ,  roughly 130 , 
dipping  80° sou th .  

Eas t  o f  t h e  Trans  Canada, t h e  Elec t romagnet ic  s i g n a t u r e  is  notab ly  

q u i e t e r .  Except  f o r  t h e  power l i n e  on t h e  no r th  end o f  l i n e s  6W 

t o  2E, on ly  one anomaly is  p r e s e n t ,  number f i v e .  Th i s  i s  l o c a t e d  

on  l i n e  4E/0+60N. The anomaly i t s e l f  i s  i n d i s t i n c t  because of 

a wide band (2+25N-0+50S) o f  conduct ive  ground, however a t  t h e  



a x i s ,  phasor  diagrams f o r  4 4 4  Hz g i v e  c o n d u c t i v i t y  t h i c k n e s s  

o f  10 mhos and a depth o f  60 metres, wh i l e  1777 Hz g ives  a 

sha l lower  depth e s t i m a t e  of 20 metres. This  anomaly i s  very 

i n t e r e s t i n g  because i t  i s  a long  s t r i k e  from a percuss ion  h o l e  

t h a t  i n t e r s e c t e d  high z i n c  va lues .  

S i l i c a  North Grid  

On t h e  S i l i c a  North Grid ,  t h e  o r i g i n a l  Walcot t  anomaly (Walcott  

Survey, May 1982) on l i n e  3N w a s  extended t o  t h e  sou th  from 

3N/1+75W t o  05/2+25W and picked up aga in  a t  4S/2+70W. Th i s  

zone e x h i b i t s  c o n d u c t i v i t i e s  o f  between 5 and 9 mhos, dep ths  

o f  45 t o  75 metres, and wid ths  o f  1 t o  25 metres. Th i s  zone 

should  b e  d r i l l  t e s t e d .  

On l i n e  4 S ,  anomaly number seven i s  p r e s e n t  a t  260E and con t inues  

t o l i ne2S /275E .  This  anomaly shows a c o n d u c t i v i t y  of 9 mhos ove r  

a few metres a t  a depth o f  30 metres. The anomaly appears  t o  

s t r e n g t h e n  t o  t h e  sou th ,  and should  be  d e l i n e a t e d  f u r t h e r  wi th  

e l ec t romagne t i c s  be fo re  d r i l l i n g .  An a r s e n i c  geochem anomaly 

i s  c o i n c i d e n t  w i th  t h i s  conduct ive  zone, (Se l co  Lithogeochemical  

Survey,  1980) .  

I n  summary, seven conduc t ive  zones were l o c a t e d  by t h e  Electro- 

magnetic survey.  A l l  a r e  thought  t o  be  i n  p r o s p e c t i v e  rocks ,  



and o n l y  one  c a n  b e  e x p l a i n e d  by a known a r g i l l i t e .  T h i s  o n e  

is n o t  f u l l y  e x p l a i n e d ,  a s  no g r a p h i t e  was l o c a t e d  i n  t h e  hand 

specimens t a k e n .  One anomaly, number s e v e n ,  r e q u i r e s  f u r t h e r  

g e o p h y s i c a l  d e l i n e a t i o n .  

Conductor  ax i s  a n d  s u g g e s t e d  h o l e  

Seven d r i l l  h o l e s  are t h u s  r e q u i r e d  t o  tes t  t h e s e  s e v e n  c o n d u c t o r s .  

. . 

Number 

1 

2 

3  

4  

5  

6  

7 

CONDUCTOR 

A x i s  L o c a t i o n  

10W/4+60N 

10W/1+85N 

10W/0+60S 

8W/4+70S 

4E/0+60N 

OS/2+25W 

4S/2+60E 

Depth 
Meters 

1 5  

1 5  

3  0  

20 

60 

7 5  

30 

Locat ions  a r e  l i s t e d  below. 

DRILL HOLE 

L o c a t i o n  Azimuth Dip Length  (m) - 
10W/4+00N 035O -45 100s  

lOW/l+25N 0  35O -4 5  100 

10w/1+1os 0  35O -45 100 

8W/5+30S 0  35O -45 100 

4E/0+10S 0  35O -45 100 

OS/2+85W 045O -60 l o o +  

4S/2+00E 045O -45 10 0  



SE-88 Genie E.M. and Mag. Surveys - 1983 

From May 17th  - 19 th  i n c l u s i v e ,  a  f i e l d  t e s t  o f  t h e  new S c i n t r e x  

SE-88 Genie e lec t romagnet ic  system was performed over  s e l e c t e d  

l i n e s  on t h e  S i l i c a  South and North g r i d s .  The l o c a t i o n  was 

s e l e c t e d  a s  a t e s t  s i t e  because o f  i t s  easy  a c c e s s ,  s t e e p  

topography and known e l ec t romagne t i c  conductors .  

From November 7 th  t o  December 9 t h ,  Genie E.M. and Magnetometer 

surveys  were c a r r i e d  o u t  by company personnel  over  t h e  S i l i c a  

P r o j e c t  new main g r i d .  A t o t a l  o f  approximately 60 l i n e  k i l o -  

0 metres of g r i d  l i n e s  running a t  60 NE were surveyed.  

The g r i d  l i n e  spac ing  i s  100 metres w i t h  p i cke t ed  s t a t i o n s  : 

a t  2 5  metre i n t e r v a l s .  Notes on t h e  Genie SE-88 E.M. system 

and i n t e r p r e t a t i o n  o f  d a t a  i s  inc luded  i n  t h i s  r e p o r t .  (Appendix A) 

3, 1983 

On l i n e  l o w ,  n o r t h  o f  the b a s e l i n e ,  two anomalies were picked 

up by Max-Min (Map GP5). These a r e  l o c a t e d  a t  1+85N and 4+60N. 

Both were i n t e r p r e t e d  t o  be  sha l low conduc tors ,  wi th  t h e  4+60N 

anomaly i n t e r p r e t e d  a s  a r i d g e  c o r e .  Subsequent d r i l l i n g  of 

t h e  two conductors  r e v e a l e d  t h e  1+85N anomaly t o  be  a v a l i d  

su lph ide-graphi te  conductor ,  and t h e  4+60N a x i s  t o  be  l i k e l y  due 



t o  a c o n c e n t r a t i o n  o f  magnet i t e  i n  an  e s k e r - l i k e  r i d g e  ( i . e .  no 

bedrock) .  Both anomalies had i n  phase t o  quad ra tu re  r a t i o  of  

approximately 1 : 2 .  The Genie p r o f i l e  shows a s i m i l a r  t r e n d  t o  

t h e  Max-Min. Both t h e  bedrock conductor and t h e  e ske r  response  

a r e  equa l  i n  ampli tude and shape t o  t h e  Max-Min r e s u l t s .  

On l i n e s  2s and 4s (Map GP6) two weak, p a r a l l e l  Max-Min anomalies 

w e r e  l o c a t e d .  Axis a r e  L4S, 2+60E, L2S, 3+25E and L4S. 2+50W, 

L2S, 2+25W. P r o f i l e s  of  t h e  Genie d a t a  (Map GP7) do l o c a t e  

t h e s e  zones,  however, t h e  anomalies a r e  a t  t h e  d e t e c t i o n  l i m i t .  

L ines  run under bo th  h igh  and l o w  v o l t a g e  power l i n e s  (Map GP8) 

t e n d  t o  e x h i b i t  very s imilar  c h a r a c t e r i s t i c s  t o  Max-Min I1 d a t a ,  

and a s  such,  do n o t  appear  t o  be  a s i g n i f i c a n t  advantage t o  t h e  

e x p l o r a t i o n i s t .  

The c h i e f  advantage o f  t h e  u n i t  i s  t h e  freedom of o p e r a t i o n  i n  

rough t e r r a i n  and t h e  o p t i o n  t o  use f l agged  l i n e s  i n  l i e u  o f  

formal l i n e  c u t t i n g .  Th i s  r e p r e s e n t s  a major c o s t  s av ings  t o  

reconna issance  p r o j e c t s .  The system appears  a b l e  t o  l o c a t e  

anomalies which a r e  weak, tenuous Max-Min anomalies and cou ld  

have been a t t r i b u t e d  t o  e r r o r s  i n  c o r r e c t i n g  f o r  topography. 

I n i t i a l  p roduc t ion  i n d i c a t e s  t h a t  t h e  u n i t  i s  s lower  t o  o p e r a t e  



on a  p e r  r ead ing  b a s i s  t han  t h e  Max-Min 11, b u t  a s  t h e  e f f o r t  

and expense o f  major l i n e c u t t i n g  i s  nega ted ,  t h i s  t i m e  f a c t o r  

i s  no t  cons idered  impor tan t .  

I n  summary, t h e  system appears  t o  be  a  good c o s t - e f f e c t i v e  

primary e x p l o r a t i o n  t o o l  and w i l l  enab le  us t o  produce reasonably  

u s e f u l  d a t a  on a  r o u t i n e  b a s i s .  
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Discussion o f  Resu l t s  from t h e  Genie E.M. 
and Mag. Survey - November 1983 

A t o t a l  of  1 4  d i s c r e t e  e l ec t romagne t i c  anomalies were l o c a t e d  

a s  seen  i n  t h e  accompanying 1 : 2  500 s c a l e  geophysical  maps 

GP9 t o  GP12. 

Anomaly A ,exh ib i t s  conductor  a x i s  a t  L15+00S/15+20W t o  L19+00S/ 

15+30W. I n t e r p r e t a t i o n  i s  h inde red  by proximity  t o  a second 

conductor (B) b u t  i s  known t o  d i p  s t e e p l y  

t h i c k n e s s  is 6 seimens,  depth  25 metres. 

Anomaly B,runs from L16+00S/13+00W t o  1 9 t  

w e s t .  Conduct iv i ty  

OS/13+75W, d i p s  

v e r t i c a l ,  and has  a c o n d u c t i v i t y  t h i c k n e s s  o f  2 seimens. 

Depth is  25 metres .  The narrow n e g a t i v e  peak (less t h a n  coi l '  

s e p a r a t i o n )  sugges t s  an  overburden sou rce .  A magnetic h igh  

corresponds t o  t h i s  anomaly. 

Anomaly C ,  runs  from L18+00S/17+15W t o  19+00S/17+25W. Con- 

d u c t i v i t y  t h i c k n e s s  i s  13 seimens,  dep th  40 metres. The u n i t  

d i p s  s t e e p l y  w e s t e r l y ,  and has  a n  i n d i c a t e d  width  o f  50 metres 

on l i n e  19+00S. Magnetics i n d i c a t e  a d ipp ing  s h e e t .  

Anomaly D appears  on L7+00S/6+90W t o  L5+00S/5+50W. Conduct iv i ty  

t h i c k n e s s  i s  1 .5  seimens,  depth  30 metres. Dip is t o  t h e  w e s t .  

The anomaly i s  l o c a t e d  on t h e  f l a n k  o f  a magnetics low. The narrow 

n e g a t i v e  peak width i n d i c a t e s  t h e  response  maybe caused by overburden.  



Anomaly E runs  from L8+00S/1+00W t o  9+00S/0+80W. Weak responses  

on l i n e s  6 and 7 i n d i c a t e  a p o s s i b l e  ex t ens ion  t o  t h e  no r th .  

Conduct ivi ty  t h i ckness  is 3 siemens,  depth  4 0  met res .  Dip i s  t o  t h e  

w e s t .  A weak magnetic h igh  corresponds wi th  t h i s  anomaly. 

Anomaly F appears  on on ly  one l i n e  7+00S/7+90E. Dip i s  indeterm- 

i n a t e ,  conduc t iv i ty  t h i c k n e s s  16 seimens,  depth  50 metres. This  

response corresponds t o  a weak magnetic h igh .  

Anomaly G is  a one l i n e  response ,  L5+00S/7+40E. I t  corresponds 

t o  a magnetic high.  Dip is s t e e p l y  wes t ,  depth  40 metres, 

conduc t iv i ty  t h i c k n e s s  10 seimens.  

Anomaly H i s  a l s o  a one  l i n e  response ,  L1+00S/10+75E. Depth i s  

30 metres, c o n d u c t i v i t y  t h i c k n e s s  3 seimens,  t h e  u n i t  d i p s  w e s t -  

e r l y  and corresponds t o  a mag high.  

Anomaly I runs  from l i n e  5+00N/14+60E - L1+00W/13+85E. Depth i s  

40 metres, c o n d u c t i v i t y  t h i c k n e s s  9 seimens. Dip i s  wes t ,  and t h e  

response fo l lows  a magnetic low. 

Anomaly J e x h i b i t s  a conduc t ive  a x i s  from L3+00N/10+60E t o  L2+00N/ 

10+00E. Depth i s  40 metres, c o n d u c t i v i t y  t h i c k n e s s  9 seimens. Dip 

i s  w e s t ,  there i s  no magnetic response.  



Anomaly K runs  from 9+00N/7+00E t o  7+00N/8+75E. Dip i s  s t e e p  

wes t e r ly ,  depth  30 met res ,  c o n d u c t i v i t y  t h i c k n e s s  1 . 5  seimens.  

The magnetic s i g n a t u r e  i s  e v i d e n t .  

Anomaly L runs  from 7+00N/6+50E t o  6+00N/6+50E. Dip is  indeterm- 

i n a t e ,  depth 50 met res ,  c o n d u c t i v i t y  t h i c k n e s s  1 3  seimens.  

Anomaly M i s  very tenuous,  which may be a r e s u l t  of  dep th ,  and 

runs  from 1+00S/3+40E - 3+00S/3+60E. 

Anomaly N i s  p r i m a r i l y  very weak wi th  a x i s  a t  2+00N/2+10W t o  

2+00S/1+80W. 

I t  is recommended t h a t  t h e s e  1 4  anomalous responses  each be t e s t e d  

by means o f  one I . P .  and r e s i s t i v i t y  t r a v e r s e  i n  o r d e r  t o  d e l i n e a t e  

between bedrock and overburden sou rces .  D r i l l  tests should  b e  

c a r r i e d  o u t  on any v a l i d  bedrock conduct ive  zones which appear  

t o  be g e o l o g i c a l l y  o f  i n t e r e s t .  



Induced P o l a r i z a t i o n  and R e s i s t i v i t y  Surveys 

Two Induced P o l a r i z a t i o n  and R e s i s t i v i t y  surveys  have been 

completed on t h e  S i l i c a  South Grid.  On June  1 6 ,  1983 one 

l i n e  o f  frequency I . P .  was run over  LlOW from 2+50S t o  5+50N. 

The purpose o f  t h i s  tes t  was t o  c l a r i f y  whether I .P .  could 

d i s t i n g u i s h  between a v a l i d  bedrock E.M. conductor and an E.M. 

conductor caused by c l a y s  i n  overburden.  From October 10 th  - 
13 th ,  1983 f o u r  l i n e s  o f  frequency I .P .  surveying  w e r e  completed 

over  g r i d  l i n e s  13W, 12W, 9W and 8W from 2+00S t o  4+00N t o t a l l i n g  

2.4 l i n e  k i l o m e t r e s .  The purpose o f  this survey was t o  follow- 

up t h e  a long  s t r i k e  E.M. conduct ive  t r e n d  t h a t  extends  through 

t h e  c o i n c i d e n t a l  anomalous I .P .  response d i scovered  on LlOW/ 

1+65N d u r i n g  June  I .P .  survey .  

Survey S p e c i f i c a t i o n s  

A Phoenix Model IPV-1, I .P .  and R e s i s t i v i t y  r e c e i v e r  u n i t  was 

used i n  con junc t ion  w i t h  a Phoenix Model IPT-1, I .P .  and 

R e s i s t i v i t y  t r a n s m i t t e r  powered by a 2 KW motor g e n e r a t o r .  

I .P.  e f f e c t  is recorded d i r e c t l y  a s  Pe rcen t  Frequency E f f e c t  

(P.F.E.) a t  t h e  o p e r a t i n g  f r equenc ie s  of  5.0 and 0.30 Hz. 

Apparent r e s i s t i v i t i e s  a r e  normalized i n  u n i t s  o f  ohm-metres. 

Metal f a c t o r  va lues  can be c a l c u l a t e d  accord ing  t o  t h e  formula;  

M.F. = (P.F.E. x 1000) + Apparent R e s i s t i v i t y .  



Dipole-Dipole a r r a y  was u t i l i z e d  t o  make t h e  ma jo r i t y  of  t h e  

measurements wi th  a b a s i c  i n t e r - e l e c t r o d e  d i s t a n c e  of 50 metres .  

Four d i p o l e  s e p a r a t i o n s  were recorded  i n  every case .  

The f i e l d  work was c a r r i e d  o u t  under c o n t r a c t s  t o  Phoenix 

Geophysics Limited.  

P r e s e n t a t i o n  o f  Data 

The Induced P o l a r i z a t i o n  and R e s i s t i v i t y  r e s u l t s  a r e  shown on 

t h e  fo l lowing  d a t a  p l o t s  (pseudosec t ions)  i n  t h e  manner desc r ibed  

i n  t h e  no te s  fo l lowing  t h i s  r e p o r t .  (Appendix B) 

S ince  t h e  Induced p o l a r i z a t i o n  measurement i s  e s s e n t i a l l y  an ; 

averag ing  p roces s ,  a s  a r e  a l l  p o t e n t i a l  methods, i t  is f r e q u e n t l y  

d i f f i c u l t  t o  e x a c t l y  p i n p o i n t  t h e  sou rce  of a n  anomaly. C e r t a i n l y  

no anomaly can be l o c a t e d  w i t h  more accuracy t h a n  the e l e c t r o d e  

i n t e r v a l  l e n g t h ;  i .e .  when us ing  50 metre e l e c t r o d e  i n t e r v a l s  t h e  

p o s i t i o n  of a narrow s u l p h i d e  body can  only b e  determined t o  l i e  

between two s t a t i o n s  50 met res  a p a r t .  I n  o r d e r  t o  d e f i n i t e l y  

l o c a t e ,  and f u l l y  e v a l u a t e ,  a narrow, shal low sou rce ,  it i s  

necessary t o  use  s h o r t e r  e l e c t r o d e  i n t e r v a l s .  I n  o r d e r  t o  l o c a t e  

sou rces  a t  some dep th ,  l a r g e r  e l e c t r o d e  i n t e r v a l s  must be  used, 

w i th  a corresponding i n c r e a s e  i n  t h e  u n c e r t a i n t i e s  o f  l o c a t i o n .  

Therefore ,  wh i l e  t h e  c e n t r e  o f  t h e  i n d i c a t e d  anomaly probably 



corresponds f a i r l y  w e l l  wi th  sou rce ,  t h e  l eng th  o f  t h e  i n d i c a t e d  

anomaly a long t h e  l i n e  should  no t  be  taken  t o  r e p r e s e n t  t h e  

exac t  edges of t h e  anomalous m a t e r i a l .  

Discuss ion of Resu l t s  

The r e s u l t s  o f  t h e  June I . P .  survey on LlOW(Map GP15) were very 

encouraging wi th  a  major I . P .  anomaly a s t r i d e  t h e  v a l i d  E.M. 

conductor a t  1+65N, and no I . P .  e f f e c t  a s s o c i a t e d  wi th  t h e  

overburden E.M. anomaly a t  4+65N. Note t h a t  t h e r e  appears  t o  

b e  a  p o l a r i z a b l e  body a t  depth a t  0+65S. Also n o t e  t h e  overburden 

a t  t h e  no r th  end o f  t h e  l i n e  causes  a  d e f i n i t e  l a y e r i n g  of t h e  

r e s i s t i v i t y  va lues ,  a  p a t t e r n  which i s  n o t  copied t o  t h e  sou th  

Therefore ,  it would appear  t h a t  t h e  0+60S t a r g e t  i s  a  bona-f iae  

bedrock conductor .  

The r e s u l t s  o f  t h e  October I.P. survey were a l s o  very encouraging 

w i t h  anomalous I .P .  e f f e c t s  c e n t r e d  on L8W/0+75N, L9W/1+00N, 

L12W/3+25N and L13N/2+75N. (P lan  No's GP13, 1 4 ,  16,17 r e s p e c t i v e l y )  

An anomalous I . P .  zone i s , t h e r e f o r e , o u t l i n e d  over  500 metres  a long  

s t r i k e  from l i n e  8W t o  13W which i s  a l s o  c o i n c i d e n t a l  t o  an 

e l ec t romagne t i c  conduc t ive  t r end .  

The r e s u l t s  a l s o  i n d i c a t e  a  p o s s i b l e  anomalous zone l y i n g  sou th  

o f  t h e  b a s e l i n e .  Add i t i ona l  surveying  would be  r e q u i r e d  t o  f u l l y  

d e f i n e  t h i s  sou the rn  zone. 



I t  i s  appa ren t  t h a t  s h o r t  I .P. l i n e s  over  E .M.  conductors 

should be  u t i l i z e d  t o  d i s c r i m i n a t e  between bedrock and over-  

burden conductors  be fo re  d r i l l i n g .  

The main I .P .  anomalous zone i s  recommended f o r  d r i l l  t e s t i n g .  
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LITHOGEOCHEMICAL SURVEY 

A l i thogeochemical sampling program was conducted over p a r t s  of 

t h e  S i l i c a  P r o j e c t  c laim a rea  from November 1st t o  December 15,  

1983. The procedure followed i n  t h i s  survey e n t a i l e d  the  u t i l i z a t i o n  

of 1 :5  0 0 0  s c a l e  blowups of t h e  1:10 000 orthophoto mosaic base maps 

and 1:50 000 government a i r  photos t o  l o c a t e  and accura te ly  p l o t  

the  l i thogeochemical sample l o c a t i o n s  onto t h e  1:10 000 s c a l e  base 

maps. (Maps GC-1,  GC-2) 

A t o t a l  of 56 rock samples were c a r e f u l l y  s e l e c t e d  f o r  geochemical 

analyses .  The samples were shipped t o  Chemex Labs Ltd. i n  Vancouver 

t o  be geochemically analysed f o r  gold,  s i l v e r ,  copper and zinc.  

Severa l  samples w e r e  a l s o  analysed f o r  c o b a l t  and n ickel  i n  add i t ion .  

The range of t h e  assay values f o r  t h e  rocks taken i n  t h i s  survey a r e  

a s  follows: 

Golcl: less than  5 ppb ( lo- '  g/tonne) t o  0.2 g/tonne o r  

200 ppb 

S i l v e r :  From 0.1 pprn ( l o w 6  g/tonne) t o  4 . 2  pprn 

Copper: From 3.0 pprn g/tonne) t o  0.12% o r  1200 pprn 

Zinc: From 5 ppm g/tonne) t o  300 ppm 

Cobalt: From 1 pprn g/tonne) t o  29 pprn 

Nickel: From 11 pprn g/tonne) t o  80 pprn 



The analyses appear in the following sample description list, 

and are cross referenced to Section 6, Certificates of analyses 

via sample number. 

The distribution of values are shown below: 

1) Gold 0-5 ppb 46 samples 

6-10 ppb 5 samples 

11-15 ppb 0 samples 

16-20 ppb 1 sample 

21-25 ppb 0 samples 

26-30 ppb 1 sample 

30-100 ppb 2 samples 

100-200 ppb 1 sample 
- 
56 samples Total 

2) Silver 0-1.0 ppm 

1.1-2.0 ppm 

2.1-3.0 ppm 

3.1-4.0 ppm 

4.1-5.0 ppm 

Total 

51 samples 

2 samples 

0 samples 

2 samples 

1 sample 
- 

56 samples 



3) Copper 0-50 pprn 

51-100 pprn 

101-150 pprn 

151-200 pprn 

201-1000 pprn 

1001-2000 pprn 

4 )  Zinc 0-50 pprn 

51-100 pprn 

101-150 pprn 

151-200 pprn 

201-250 pprn 

251-300 pprn 

4 8  samples 

3 samples 

2 samples 

0 samples 

2 samples 

1 sample 
- 

T o t a l  56 samples 

32 samples 

1 4  samples 

6 samples 

1 sample 

1 sample 

2 sample 
- 

T o t a l  56 samples 

The r e s u l t s  of  t h i s  survey have g e n e r a l l y  r e t u r n e d  low i n s i g n i f i c a n t  

va lues  f o r  go ld ,  s i l v e r ,  copper and z inc .  The o c c a s s i o n a l  s p i k e  

l i k e  va lues  of z i n c ,  copper and s i l v e r  t e n d  t o  be i s o l a t e d  s i n g l e  

e lement  anomalies. The one excep t ion  a r e  t h e  samples o f  massive 

p y r i t e - p y r r h o t i t e  f l o a t  t h a t  g e n e r a l l y  e x h i b i t  m u l t i p l e  element 

anomalous cond i t i ons .  Sample # I s  22925, 22926 and 22927. 

F u r t h e r  l i thogeochemica l  sampling w i l l  con t inue  i n  t h e  1984 f i e l d  

season.  



SAMPL. LIST 

DP= d i s s e m i n a t e d  p y r i t e  
SAMPLE I 

- 

I 

1 

RHYOLITE : q u a r t z  porphy- 
r i t i c ,  q u a r t z - s e r i c i t e  
s c h i s t ,  h i g h l y  s i l i c e o u s  
( a l t e r a t i o n ? ) ,  disseminated 

p y r i t e  - D P  

NO. 
SP.11.83.1 

(41555) 

* 

SP.2.11.83.2 

(41556) 

DESCRIPTION 

RHYOLITE : massive, 
s i l i c e o u s ,  green quar tz -  
s e r i c i t e  s c h i s t  which 
conta ins  r a r e  q u a r t z  phen- 
o c r y s t s  , disseminated 
~ v r i t e  - n ~  

RHYOLITE: quar tz - fe ldspar  
p o r p h y r i t i c ,  quartz-ser-  
i c i t e  s c h i s t ,  disseminated 
p y r i t e  - DP 

SP.12 .11.83.l 

(41560) r i t ic ,  s i l i c e o u s  f low(?)  

SP. l l  .11.83.2 

(41558) 

SP.ll . l l .83.3 

(41559) 

- - -- 

DACITE: q u a r t z  + fe ldspar ,  
microphenocrysts (flow) , 
chlori te-carbona t e  s c h i s t ,  
disseminated p y r i t e  -DP  

SP. 7.1-sampled 
SP.9.2-sampled 

DACITE: flow, carbonate- 
c h l o r i t e  sch is t ,  disseminat-  
ed  p y r i t e  - ~p 



SAMPLL JIST 

D p = d i s s e m i n a t e d  p y r i t e  

SAMPLE 
NO. DESCRIPTION 

RHYOLITE: quar t z  porphy- 
r i t i c  flow, 
s c h i s t ,  disseminated p y r i t  

o z / t  
Au 

RHYOLITE: quar tz  porphy- 
r i t i c  flow, quartz-seric-  
i t e  s c h i s t ,  disseminated 
p y r i t e  - DP 

RHYOLITE: quar t z  porphy- 
ri t i c  flow, quartz-seric-  
i t e  s c h i s t ,  disseminated 
p y r i t e  - DP 
SP .14.2-sampled 

RHYOLITE : quar tz  porphy- 
i t i c  flow, quartz-seric-  
i t e  s c h i s t ,  disseminated 
p y r i t e  - DP 
SP.14.7A-sampled 

DACITE: s t rongly  f o l i a t e d ,  
very fine-grained, green 
(scummy) rock ,disseminated 
p y r i t e  - ~p 

DACITE: same a s  SP.15.6 



SAMPLL AIST 

DP= disseminated Pyr i t e  
SAMPLE I 
NO. I DESCRIPTION 

. I i a t e d  (massive) matrix (as1 
flow t u f f )  

3P016,1l.83.1A 

( 41567 

lor r a r e  l i t h i c  fragrnents- 

RHY0DACITE:quartz-feldspar 
phenocrysts i n  a highly 
s i l i c e o u s  green, non-fol- 

quar tz- fe ldspa~ 

(41568) ash flow t u f f  
10-15% disseminated p y r i t e  
and calco. (?) 

iP.16.11.83.4 YOLITE: r a r e  quar tz  phenc 
r y s t s  i n  a white (whitish- 

(41570) reen) ,  highly s i l i c e o u s  
phan i t i c  matrix - DP F 

1 

iP. 16.11.83.7 b O D A C I T E  : quartz-feldspar 

3P. 16 .11.83.3 

(41569) 

RHYODACITE: quartz-feldspax 
porphyr i t i c  ash flow t u f f  
approximately 10% dissemin- 
a t e d  sulphides 



SAMPLE LIST 

DP= disseminated p y r i t e  
- 
SAMPLE I I o z / t  
NO. I DESCRIPTION I Au 

SP. 16.11.83.9 RHYOLITE BRECCIA: contain-  
i n g  abundant whi te  r h y o l i t  

(41.5721 fragments i n  a q u a r t z  feld-  1 
s p a r  m i  croporphy ri t i c ,  
s i l i c e o u s  ma t r ix  - DP 

SP.18.ll.83.2 

(415 74) 

sseminated p y r i t e  and 
( 3 1 

RHYODACITE: quar tz - fe ldspar -  
p r p h y r i  t i c  a s h  flow t u f f  

SP.18.11.83.3A 

(41575) 

RHYODACITE: quar tz - fe ldspar -  
p o r p h y r i t i c  a s h  flow t u f f  
s i l i c i f i e d  ( a l t e r a t i o n )  

SP.18.1B 
SP.18.11.83.5A 

I 
ulph i de 

I 
RHYODACITE: same as SP.18. 

SP.18.11.83.6 RHYOLITE BRECCIA: sheared,  
abundant disseminated 



SAMPLE LIST 

DP = dissemina ted  p y r i t e  

SAMPLE 
NO. 

SP.18.11.83.8 

DESCRIPTION 

RHYOLITE BRECCIA: same as 
SP.18.6 

I 

SP.22.11.83.6 RHYODACITE: quar tz - fe ldspa :  
r p h y r i t i c  a s h  f low t u f f  

(41581) P 

SP.20.11.83.3 

(41579) 

SP.22.11.83.5 

(41580) 

SP.22 .11.83.7 quar tz-fe ldspi  
a s h  f low t u f f  

(41582) 

ANDESITE: t u f f ( ? )  - altere 
to  talc - abundant  dissem- 
i n a t e d  s u l p h i d e s  and minor 
s p h a l e r i t e  ( ?) 

RHYOLITE BRJ3CCIA: - DP 



SAMPLE 
NO. 

SP.23.11.83.2 

DP = disseminated pyr i te  

DESCRIPTION 

RHYOLITE BRECCIA: - DP 

RHYOLITE BRECCIA: - DP 

RHYOLITE BRECCIA: - DP 

strongly fo l i a t ed  quartz- 
s e r i c i t e  s ch i s t ,  rhyol i te  
quartz porphyrit ic flow 
approx. 3% pyr i te  

Fine-grained d io r i  t e  
approx. 1% pyr i te  

Massive white rhyol i te  £101 
with 3-5% pyr i te  

SAMPL. LIST 



33.4.11.83.28 i t e  quar tz  porpliyri t i c  

(41594) 1-3% py r i t e  

SAMPLE 
NO. 

33.4.11.83.29 ss ive  white r hyo l i t e  
-5% p y r i t e  

(41595) 

DESCRIPTION 

33.7.11.83.38 s s i ve  white quartz -. 

rphyri  t i c  rhyo l i t e  
(41596) -3% py r i t e  

33.7.11.83.40 ( Massive white rhyo l i t e  

iE. 7.ll.83.4OA I Massive white rhyo l i t e  wit 

;3.11.11.83.50 

(41599) 

White - Dk. massive 
.rhyolite 
with lo+% py r i t e  



SAMPLE 
NO. 

SE.13.11.83.62 

(41600) 

DESCRIPTION 

Folia ted rhyoli'te quartz- 
s e r i c i t e  s c h i s t  - strong 
gossan 

Massive white rhyol i te  
with gossanous fo l i a t i on  

Rhyolite Breccia, green, 
s i l i ceous  matrix with 
white + purple angular 
c l a s t s  - gossanous quartz- 
s e r i c i t e  s c h i s t  

- - - - 

~ u a r  tz-porphyri ti c  
rhyol i te ,  very s i l i c eous  
with gossanous fo l i a t i on  

Quartz-porphyritic rhyol i t  
flow, approx. 2-3% pyr i te  

Quartz-porphyri t i c  rhyol i t  
whi te  
305% Pyri te ,  Mod. f o l i a t i o  



SAMPLL LIST 

Foliated Rhyolite Breccia 
2-4 % Pyrite 

SAMPLE 
NO. 

Foliated Rhyolite Breccia 
5+% Pyrite 

DESCRIPTION 

Sulphide Float 
Massive Py-Po 

GRAB #1 

( 22925 )  

- 

GRAB #2 
- - -- - - - -- - - - - 

Sulphide f loa t ,  75% Py 
crystal l ine i n  a dark 
green matrix with occl 
4-5 cm rhyolite breccia 
fragments 



SAMPLL LIST 

- NO. DESCRIPTION 

Sulphide f l o a t ,  75% Py 
c r y s t a l l i n e  i n  a pa le  
green 'ear thy '  c h l o r i t e  
matr ix 

- - 

SP. 7.11.83-1 
- -  - -  

ANDESITE: f ine-grained 
fe ldspar  porphyr i t i c  flow 
with 1-2% disseminated 
p y r i t e  

SP. 8.11.83-2 

(41588) 

RHYOLITE : quartz-f e ldspar  
porphyr i t i c ,  greenish- 
white s i l i c e o u s  c u t  by 
quar t z  and p y r i t e  f r a c t u r e  
f i l l i n g s  

RHYOLITE: p a l e  green 
aphan i t i c ,  s i l i c e o u s  flow 

RHYOLITE: quartz-feldspar 
porphyr i t i c ,  s e r i c i t i c ,  
r ed  gossonous, -D.P. 



DIAMOND DRILLING ----- 
Two diamond drill programs were conducted on the Silica Project 

claims during 1983. The first program from April 25th - May 9th 

consisted of 2 diamond drill holes totalling 159.11 metres. The 

second program from October 20th - December 5th consisted of 6 

diamond drill holes totalling 988.82 metres. The purpose of these 

holes were to test anomalies outlined by the H.L.E.M. and I.P. 

geophysical surveys on the Silica South Grid. The Silica South 

Grid H.L.E.M. plan No. GP 4 illustrates the geophysical anomalies 

and all drill hole locations. A compilation plan No. DD 1 

illustrates the I.P. anomalous zones and H.L.E.M. conductive 

trends over a part of the Silica South Grid that hosts all but 

two of the diamond drill holes. Drill hole locations are as 'follows: 

DDH 
NO. - 
S-83-1 

S-83-2 

S-83-3 

S-83-5 

S-83-6 

S-83-7 

S-83-8 

S-83-9 

COORDINATES 
(SILICA SOUTH GRID) - 
L10+18mW/4+05mN 

T.D. 

73.76 m 

85.35 m 

199.34 m 

97.53 m 

172.52 m 

130.46 m 

199.04 m 

185.93 m 

VISIBLE 
MINERAL1 ZATION 

O/B 

PY 

Pyl CPy, ZnS, 
Graphite 

Graphite 

Pyr CPy, ZnS, 
Graphite 

Py, Graphite 

PY I CPy , Graphite 

Pyr CPy 



L E G E N D  

DIAMOND DRILL HOLES 
% PROJECTED TO HORIZONTAL - H.L.E.M. CONDUCTOR 

I. R CONDUCTOR 
7-STRONG P E A K  

H.L.E.M. CONDUCTOR AXIS PROGRESS MAP 

SILICA 3 SULPHDE ZONE 



DRILL RESULTS - CC-- 

The r e s u l t s  ob t a ined  from t h e  d r i l l  programs and a s says  a r e  r e p o r t e d  

i n  t h e  accompanying diamond d r i l l  h o l e  l o g s  and i l l u s t r a t e d  on t h e  

series of  d r i l l  s e c t i o n s ,  Dwg. No.'s DD-2 t o  DD-6. 

Hole No. 

Was d r i l l e d  e n t i r e l y  i n  overburden; t h e  cause  of t h e  

H.L.E.M. conductor i s  s t i l l  t o  be  determined,  however, 

it i s  b e l i e v e d  t o  be caused by conduc t ive  overburden a s  

i l l u s t r a t e d  on t h e  I .P. p r o f i l e .  

Was c o l l a r e d  i n  overburden and h i t  bedrock from 26-36 
I 

m e t r e s  down t h e  ho le .  From 36-64 metres t h e  h o l e  t a n  

back i n t o  overburden fol lowed by bedrock t o  85.35 metres. 

The sou rce  o f  t h e  H.L.E.M. conductor  is  unexplained and 

would appear  t o  c o i n c i d e  wi th  t h e  "second" overburden 

i n t e r v a l  from 36-64 metres. The r h y o l i t e  t u f f  above 

t h i s  overburden i n t e r v a l  h a s  weak ser ic i te  a l t e r a t i o n ,  

whereas below t h i s  overburden i n t e r v a l  t h e  r h y o l i t i c  

rocks  show i n t e n s e  se r ic i t ic  a l t e r a t i o n .  

D r i l l  h o l e s  S-83-3, S-83-5, S-83-6, S-83-7, S-83-8 and S-83-9 w e r e  

d r i l l e d  i n  an a l t e r e d  a c i d  t u f f  assemblage t h a t  h o s t s  an  a r g i l l a c e o u s  

s i l t s t o n e / a n d e s i t e  hor izon .  S c a t t e r e d  c h a l c o p y r i t e  m i n e r a l i z a t i o n  

occu r s  i n  D D H ' s  S-83-3, 6 ,  8 ,  9 .  The m i n e r a l i z a t i o n  occu r s  a s  



d i s s e m i n a t e d  s t r i n g e r  a n d  c o n f o r m a b l e  s t r i n g e r  c h a l c o p y r i t e  a n d  

p y r i t e  i n  a s t r o n g l y  ser ic i te  a l t e r e d  r h y o l i t e  t u f f  t o  t u f f -  

b r e c c i a  a s s e m b l a g e .  The  b e s t  i n t e r s e c t i o n s  are as f o l l o w s :  

S-83-3 

- 0 .33% Cu, 0 .01% Zn, 7.59 g / t  Ag, c 0 . 1  g / t  Au o v e r  6 . 7  m e t r e s  
f r o m  69 .5  m - 76.2  m 

- 0 .12% Cu, 0 .05% Zn, 6 .0  g / t  Ag, ~ 0 . 1  g / t  Au o v e r  2.0 m e t r e s  
f r o m  84 .2  - 86 .2  m 

- 0.07% Cu, 0 .15% Zn, 4 . 1  g / t  Ag, c 0 . 1  g / t  Au over 2.0 metres 
from 92 .2  - 94 .2  m 

- c0.1% Cu, 0 .10% Zn, 3 . 9  g / t  Ag, ~ 0 . 1  g / t  Au o v e r  2.0 metres 
f r o m  104 .2  - 1 0 6 . 2  m 

- 0.10% Cu, 0.03% Zn, 3 . 3  g / t  Ag, ~ 0 . 1  g / t  Au over 8.0 m e t r e s  
f r o m  114 .2  - 1 2 2 . 2  rn 

- 0.13% Cu, 0 .03% Zn, 4.10 g / t  Ag, c 0 . 1  g / t  Au o v e r  5 .4  m e t r e s  
f r o m  142.2-147.6  m 

- 0 .01% Cu, 0 .03% Zn, 3.4 g / t  Ag, 0 . 7  g / t  Au over 6 . 1  metres 
from 93.6  - 99 .7  m 

- 0.12% Cu, 0 .12% Zn, 5 . 1  g / t  Ag, < 0 . 1  g / t  Au over 4.0 m e t r e s  
f r o m  110 .6  - 114 .6  m 

- 0.22% Cu, 0 .01% Zn, 6 . 8  g / t  Ag, c 0 . 1  g / t  Au over 1 . 0  m e t r e s  
f r o m  1 2 3 . 1  - 1 2 4 . 1  m 

An overall  a s s a y  s e c t i o n  f r o m  1 0 5 . 8  - 1 3 0 . 1  m e t r e s  for  Ag r a n  
4.80 g/ t .  

- 0.125% Cu, 0 .024% Zn, 3.0 g / t  Ag, ~ 0 . 1  g / t  Au over 1 5  metres 
from 58.0  - 73.0 metres 

- 0.23% Cu, 0 .01% Zn, 3.9 g / t  Ag, <0 .1  g / t  Au over 2.8 m e t r e s  
f r o m  81 .9  - 84 .7  m 

- 0.19% Cu, 0.013% Zn, 2.7 g / t  Ag, t 0 . 1  g / t  Au over 1 2  - 6 7  metres 
f r o m  99 .23  - 111 .9  m 



- 0.04% Cu, 0 .13% Zn, 2 . 8  g / t  Ag, ~ 0 . 1  g / t  Au o v e r  8 .0  metres 
f r o m  1 5 7 . 0  - 1 6 5 . 0  m  

- 0 .56% Cu, 0 .06% Zn, 1 1 . 5  g / t  Ag, 1 0 . 1  g / t  Au over 0 . 4 3  metres 
f r o m  1 6 5 . 3  - 1 6 5 . 7 3  m  

- 0.56% Cu, 0 .02% Zn, 4 .4  g / t  Ag, c 0 . 1 9  g / t  Au o v e r  0 .26  metres 
f r o m  1 7 2 . 1 2  - 1 7 2 . 3 8  m 

- 0.11% Cur  0 .002% Zn, 3.6 g / t  Ag, ~ 0 . 1  g / t  Au over 0 . 1 8  metres 
from 80 .94  - 81 .12  m 

- 0 .26% Cu, 0 .02% Zn, 2 .8  g/t Ag, ( 0 . 1  g / t  Au over 0 . 8 1  metres 
f r o m  9 3 . 0 7  - 9 3 . 8 8  m 

- 0 .23% Cu, 0 .05% Zn, 3 . 3  g / t  Ag, ~ 0 . 1  g / t  Au over 2.0 metres 
from 1 0 1 . 0  - 1 0 3 . 0  m 

I 

- 0.23% Cu, 0 .02% Zn, 2 . 8 2  g / t  Ag, ~ 0 . 1  g / t  Au over 5.0 m e t l ' e s  
f r o m  1 6 2 . 3  - 1 6 7 . 3  m 

- 0.22% Cu, 0 .06% Zn, 3 .07 g / t  Ag, ~ 0 . 1  g / t  Au over 6 . 3  metres 
f r o m  1 7 1 . 3  - 1 7 6 . 6  m 

I t  is recommended t h a t  a l o n g  s t r i k e  and up sect ion g e o p h y s i c a l  

a n o m a l i e s  be d r i l l  tested. 
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SELCO MINING CORPORATION ILIMITED 

DIAMOND DRILL RECORD 
HOLE NO. 5-83-1 PROPERTI__ . -  ~- .. ~p ' I I  ELEVATION 

SHEET N O  1 B E A R ~ N O  0400  TOTAL DEPTH 73.76M. 
0 

3 
LOCAT~ON L10+18  meters W / 4 + 0 5  meters N.  DIP COLLAR - 4 5  CORE SIZE BQ 

STARTED A p r i l  2 5 ,   COMPLETED May 3 ,  1 9 8 3  



SELCO MINING CORPORATION LIMITED 4-1 

DIAMOND DRILL RECORD 
HOLE NO. 5-03-2  PROPERTY- S 1 E G  ~ ~ .~ ~~p-~-- . ~~ ~ -~ 

ELEVATION 

SHEET NO BEARING 0500 TOTAL DEPTH 85.35 M. 
3 

LOCATION L 8 f 2 6  meters W/S+20 meters S DIP COLLAR - 4 5 0  CORE SIZE Ba 

STARTEDM~Y 3 ,  1 9 8 3  COMPLETED May 9 .  1 9 8 3  



SELCO MINING CORPORATION LIMITED 

DIAMOND DRILL RECORD 
H O L E  N O .  s-83-2 PROPERTY_-- SILICA -- -- '0. ELEVATION 

SHEET NO 2 BEARING 050° T O T A L  DEPTH 85.35 M 
3 

L8+26 meters W/5+20 meters S DIP COLLAR - 4 5 O  C O R E  S I Z E  

STARTED May 3, 1983 COMPLETED May 9 .  1983 

-- ---- 

DR,LLED BY H. Allen Diamond Drilling Ltd. -- 



MIXED RHYOLI'E - DIY3- 

-77.73 pale to mdim g e  

SELCO MINING CORPORATION LIMITED 

DIAMOND DRILL RECORD 
HOLE NO. 5-83-2 PROPERTY SILICA 'a: E L E V A T I O N  

S H E E T  N O  3 B E A R I N G  O W O  TOTAL DEPTH 85.35  M 
3 

L O ~ ~ T I O N  L8+26 rreters W/5+20 mters S DIP COLLAR CORE SIZE 80 
S T A R T E D  May 3,  1983  C O M P L E T E D  Kay 9,  1983 

FROM 70 DESCRIPTION S I M P L E  
NO 

rRoM TO CORE 
LEN.," 

C O R E  

"::f 
ASSAY5  

I I I 
REMARKS 



SELCO MINING CORPORATION LIMITED 

DIAMOND DRILL RECORD 
HOLE NO. 5-83-2 PROPERTY- SILICA - -- -. - -. . E L E V A T I O N  

S H E E T  N O  BEARING 050' TOTAL DEPTH 85.35 M. 

LOCATION L8+26 rreters W/5+20 mters S DIP COLLAR -45O C O R E  SIZE '0 

S T A R T E D M ~ ~  3, 1983 COMPLETED ~ 3 y  9, 1983 

strinsers i n  u p r  amtact WE 



H. Allen Diamond 
Drilling L t d .  

DESCRIPTION REMARKS 

1 6 
P A G E  OF- SIGNED 



I I I Cut by conformable stringers of black fine grained I 
sulphides that is composed of finely disseminated 

I I 
sulphides with py-cpy 

I 1 I (black fine grained 







EXFUUATKU I Q ULCO mc.,,, DRILL L O G  H O L E  No s-83-3 I 
llOI 10 DESCRlPTlON ,AMP3 

-0. 

layered pyrite beds @ 160.8m near a small fault. Both 

I I I StZ45. I 

I upper and lower contacts are faulted and broken. Quartz I 
and white carbonate thread-like fracture fillings and 

Bedding varys from 30-6s0 T.C.A. - 
162.0 163.72 RHYOLITE TUFF VAt. 

Siliceous, fine grained, grey tuff (as previous) 

REMARKS 



URCQAlOLI DRILL L O G  I e S~LCO inc. wrrERu HOLE NO. 5 - 8 3 : :  . . . . . I 
SIYPLT SOIT 60111 

ASSAYS 1 - 1  - 1  DESCRIPTION 
*o_ L6W.T" "::: REMARKS 

Au 'Ag Cu zn 

1166.25) 168.25 1 SILTSTONE - ARGILLITE SARG. I CONDUCTIVE - graphitic I 

I I I alteration. I I I I I I I I I I 1 172.57-192.5 V A ~  *quartz eye", pale green, 2 m quartz I 
I eyes, in a pale green quartz-sericite- 

I I 1 - chlorite matrix. Foliation-bedding fabric1 I 1 1 7 

0 
at 183m @ 60 T.C.A. I 

191m e 57O T.C.A. 

192.5-193.3 V A ~  "quartz eye" grey quartz porphyritic or 

quartz eye tuff (as previous) 

5% py disseminated 6 strgs. 

I I 1 193.3-199.3 V a t  "quartz eye", pale green tuff (as 

. 

I 

previous). 
I 

PAGE 6 OF 6 

I I I 



E s i m  ATIYI 
SELCO I ~ c . ~ ~ ~ ~ ~ ~ ~  DRILL L O G  HOLE N O .  . ..$-8?5. . . . . 

I H.  Allen Diamond 
D r i l l i n g  Ltd. I 

KETCH D E P T H  T E ~ S  I oap ANGLE I AZIMUTH I D A T E  November 4, 1983 
PROJECTi 

X10111; SILICA 
COLL4R 1 -so0 1 045O DATE COMPLETED. November 7, 1983 N.T. 0 .  : 921/llW 1 
30.48m 1 -58O I lCOLL4R ELEV.'115.34 metres W.R.T. "dat&aAT'ON' "South Grid" 

91.44m 1 -57O 

 OLE TYPE d.d.h. 

INORTHING'  SIU l+60 metres N.  

,101 

0 

I 1 58.4-58.5m I I I I 1 I I I 1 I 
White carbonate v e i n l e t s  f i l l i n g  small f r a c t u r e s  I 

I I I I 

I I I C I I T I Y n :  - - - . . . . - 
Line 11+33 metres W. 

AZIMUTH: 
045O 

97.53 metres 
CMlE SIZE, 

48.76 

DlTE November 4, 1983 
LODGED BY D. Gamble 

TO 

48.76 

1 3 P A G E  OF- SIGNED 

59.3 

62.9 

DESCRIPTION 

OVERBURDEN 

SILTSTONE - ARGILLITE (SARG) 

48.76-53.3 Broken ground a t  ledge 

53.3-59.3 Black, f i n e  grained,  bedding @ 5a0 T.C.A., qre.. 

ca lca reous  beds @ 57.6-57.9m 

64.9 

S A M C L ~  
NO 

41395 

ANDESITE TUFF ALTERED (V and t a l t d . )  

Upper con tac t  conformable grey t o  buff green colour ,  

f i n e  grained,  s t rong  i n t e r s t i t i a l  carboante ,  64.7m shear 

l.DM 

54.85 

- -. 

'" 

* 

57.0 

colr 
LC..," 

2.15 

con= 
zz -  

CO.l  

I I I I 

REMARKS 

Pul led  cas ing  

d t o n n e  U U V S  % 

2.0 

Au 

<0.01 

Ag 

(WNDUCTIVE - q r a p h i t i c  

0.03 + 
race f i n e  grained p y r i t e  - 
znS(?) 

Cu Zn 



DESCRIPTION 



REMARKS 



H. Allen Diamond 
Drilling Ltd. 

Fault Zone Gouge 122.0 112.6 Cpy 

Fault Zone Gouge 122.4-122.5 11406 .16.6 l8.6 2.0 100% 0 . 1  3.4 (0.01 0.02 l13.1 CPy 
Shear Zone 123.8-123.9 114.38 Cpy + Q.V. 

PAGEL O F 5  SIGNED 

. .. 

IDEPTH' 172.52metees IMTE November 16, 1983 
lOLE TYPE I I ]CORE S IZE ,  B.Q. l L O D G l 0  I* D. Gamble 

V I O Y  

0 

TO 

86.87 

DE5CRIPTION 

OVERBURDEN 

.AY.LC 
NO. 

sonr 
L.*O.* 

con. REMARKS 

0-86.87 BW casina left. 

g/toN-'s-= % 

A" 

I I I 

Aq cu 2" 



DESCRIPTION S A P  , LLNOTM solr con= 
g/tonne Assrvs % 

"Fzr REMARKS "0. 

AU Am Cn zn 

Shear Zone 126.2-126.3 

Quartz  carbonate vein 113.65 (4 m) 

Quartz vein 114.38 14 m) + Cpy 

Quartz  vein 127.2 (4 cm) 

123.06 cpy 

122.0-124.0 30% p y r i t e  

124.0 Cpy 

127.72 CpY 

I I I Lower Contact f a u l t e d  with the underlying sediments a t  I I I I I I I I I 1 118.1 Cpy 

41407 

41408 

41409 

I 
I 

118.6 

120.1 

121.5 

0.01 155O T.C.A. .uld normal t o  t h e  f o l i a t i o n  Fabric of the 

130.2 Cpy 

131.6 Cpy 

131.7 Cpy 

132.3 ZnS 

I 

11~7.2 ~ p y  + zns 41410 

0 
Black, f i n e  g r a i n e d , f i n e l y  layered @ 55 T.C.A., carbon- 

120.1 

121.5 

123.1 

123.1 

I Dissermnated p y r i t e  ( 5%) .I 

1.0 / 100% 124.1 

I 
PIGEL OF- 

.--'?- 

1 . 5  

1.4 

1.6 

40.1 

100% 

75% 

75% 

0.22 

(0.01 

LO.l 

40 .1  

2.7 

6.8  

6.8 

<0.01 

0.04 

40.01 

0.01 

0.01 

0.01 

115.0 CPY 

115.1 Cpy - 

115.4 Cpy 

115.7 ~ p y  

116.85 CPY 



ElRORI\TIOLI I OULCO ~ n c . ~ ~ ~ ~ ~  DRILL L O G  S-83-6 
HOLE NO. . . . . . . . . . . . . . .  . 

..OI 

I I lfine black "thread like" siltstone (argillite) to 140.1 1 I I 1 I I I I I I I 
metres. Carbonate stringers at 138.2 (5 m),.l38.4, 138.5, ! 

136.92 

P A G E  OF- 
*-=.. 

TO 

142.3 

DESCRIPTION 

ate strgs; 135.6 - 135.8 Fault gouge. Lower Contact @ 

5s0 T.C.A. 

SILTSMNE (sslst) 

Grey, fine grained, layered calcareous stiltstone with 

"0. 

41414 

, 

140.1 

colr 
LCP.0." 

140.8 

cons 

y:: 

0.7 

REMARKS 

Conductors - graphitic 

g/tonne ASSAvS 6 

100% 

Zn A n  

<0.1 

Ag Cu 

2 . 7  40.01 0.01 



DESCRIPTION REMARKS 



I Icarbonate strgs. @ 169.8, 170.28, 171.1, 171.2, 171.5- 1 I I 1 1 I I 1 I I I 

p~ 

EX&TDN DRILL L O G  811~0 I~C.,,~,, HOLE NO: . B?!?.. . .  . .  

1171.7 metres. I 1 I I I I I I I I 
1 I I 

I I I I I I I I 

P A G E 5  OF- 
-.?" 

V W  REMARKS DESCRlPTlON caw 
z:: 70 

YO. 

g'tOMe % 

SNa." 
zn AU ' ag cu 



H.Allen Diamond 
Drilling 

I I I I I I I I I I I I 
PAGEL  OF^ SIGNED 



EXRORATIOLI 
~ ( U L C O  inc ..,,.., ,, DRILL LOG HOLE  NO S-83-7 

v- 

93.57 

10 

108.95 

DESCRIPTION 

S I L T S M N E  ARGILLITE (SARG) WITH INTERBEDDED GREY SILTSTON$ 

..Y.LI 
YO. 

To CO". 
LC.0." 

co*= 
y:: 

ASSAYS 
REMARKS 



I 
108.3-108.95 Quartz vein ,  barren,  white.  lovier con tac t  

f a u l t e d  with minor black carbonaceous gouge. I 
I I I I I I I I I 

112.0 F a u l t  Gouge (6  cm) 

112.16 Quar tz  Vein (20 cm) 

112.47 Quar tz  Vein I5 cm) 

k . 0 . ~ .  108.95-113.8 Grey t o  grey-green i n  colour ,  f i n e  qrained,  

i n t e r s t i t i a l  carbonate ,  uniform massive, f o l i a t i o n  

weak @ 50' T.C.A. Near 113.8 g rada t iona l  colour  change 

t o  p a l e  - medium green with  same t ex tu re .  

I I I I I I I I I I I I 1 

113.8-130.46 Green, f i n e  grained,  Andesite t u f f .  Upper 

( con tac t  is grada t iona l  which s i g n i f i e s  t h e  upper 

I grey s e c t i o n  is probably an  a l t e r e d  bleached top.  

115.52 Quar tz  ve in  ( 5  cm)- 

I 

119.48 Quar tz  Vein (3  cm) with  3 cn, shear  zone. 

124.96 Qhartz Vein 13 cm) 

126.04-126.65 Bleached zone, carbonat ized andes i t e  t o  

a buff cream white t o  p a l e  yellow with  white carbonate  

I 
1 
I 

I 

I 

I 

I 

- ~. 

1 

PAGE- O F 4  stringers. 
. 

I i 



OESCRIPTION REMARKS 



H. Allen Diamond 
Drilling Ltd. 

DESCRIPTION REMARKS 

P A G E &  OF- SIGNED 



DESCRlPTlON REMARKS 



EXRrnATIOLI I Q s e w  ~ n c . - - ~  DRILL L O G  HOLL NO. ?!-8. . . ,  . .  . .  I 
.MI 10 DESCRIPTION M O M  To solr COW dtonne ppm REMARKS 

"0. L.... " y";: 
AU ~g Cu Zn 

- Green c h l a r i t i c  t u f f  a t  105.03-105.06 @ 60' T . C . A  41481 98.65 99.2: 0 . 5 8  C0 . l  1 . 0  55 1 0 5  

114.0-114.3 buff t a n ,  f i n e  grained. sericite r h y o l i t e  41482 9 9 . 2 3 p 0 . 2  40.1 . 3 . 3  2450 235 

117.85 

P A G E  OF- .."..,.?.. 

129.6 ANDESITE DIKE Wand) 

- inedium green, f i n e  grained massive texture 



u n i t .  I I 
I I I I I I I I 

URORl\rOU 
HLCO  in^.,,^^ D R I L L  L O G  HOLE NO. .5:83:8.. . . . . . 

.- 

29.6 1 134.4 ~RHYOLITE TUFF (Vat) I I I I I I I 1 1 I 

- 136.8 - 136.93 ARGILLITE sma 

come 
LFNOIH 

(1-2m) 

- Subt le  co lour  l ayer ing  

- weak p y r i t e  rl% 

- weak t o  noderate  i n t e r s t i a l  carbonate  and carbonate  

l i n e d  f r a c t u r e s .  

10 

l layer ing a t  131.2m @ 57O T'C.A' - p a l e  green, f i n e  grained "cherty", g rey  quar tz  eyes  

; I 

.,,, 
zFr 

I 

- 136.93 - 139.0 bleached ANDESITE o l i v e  green colour ,  

massive texture,CO s t r g s .  and m t e r s t i t ~ a l  
24' 

- lower c o n t a c t  broken - gouge 

DESCRIPTION 

- s t rong  i n t e r s t i t i a l  carbonate  for 1 metre from upper 

Sl*.LT 
"0. 

PAGEL OF- 
-,%. 

I 

REMARKS 
g/tonne AssAVs Ppm 

Au 

i 

' Ag Cu zn 

t r a c e  py. 



DESCRIPTION REMARKS 

- local pyrite layers s disseminated pyrite 
- grey layers are strongly calcareous 
- lower contact broken. 

I I fine grained I I I I I I I 1 I 1 
141.5 - 141.8 layered grey tuff and py seam @ 6s0 T.C.A. 

145.1 - 146.5 medium green chlorite altered tuff - 
siliceous fine grained matrix and chlorite with siliceous 

cherty fragments and carbonate "eyes" 

143.1 -2 cm quartz vein 

@ 30' T.C.A. 



DESCRlPTlON 

I I I -  0.89 - 172.12 Rhyolite Ex, matrix pale green with 11505 b70.89p71.4 1 0.51 1 IUl.1 11.9 1 38 I268 1 1 
PAGE b OF 7 whlte fragments 

.-.-em 



E X R O R A T W  
~ B ~ L C O  I~c.,,~~.,, DRILL L O G  H O L E  NO. S-83-8 . . .  . . .  . . . .  

- 

DESCRlPTlON SIMPLE 
comr g/tonne Assrs P P  

LTNOI* y;gL REMARKS 
*0. 

AU A g  CU Zn I 

- 174.17 175.16 Rhyolite m f f  (as previous) 

- 175.16 - 175.7 Rhyolite Bx (as previous) 
- 175.7 - 176.0 Rhyolite ~ u f f  (as previous) 

- 176.0 - 176.54 Rhyolite BX (as previous- 

I I 
I - 176.54 - 176.85 50% stony pyrite bands and riming 

coarse bx fragments, medium brown (ZnS?) ' 

I 

I 

! 

I I 
1 

I 

- 176.9 - 177.13 cherty layer tuff 
- 177.13 - 183.83 Ryholite Tuff-Bx 
- 183.83 - 184.3 Top fining tuff from underlying bx. i.e. 188.1 - 188.3 shear zone 



H. Allen Diamond 
Drilling Ltd. 

I I I 045- I 
DEPTH. 

185.93 metres lMTE December 15, 1983 
HOLE TYPE d.d.h. I I (CORE SlZEz 8p (LOGGED 111 + D. Gamble 

10 PAGEL OF- SIGNED 

FROM 

0 

10 

21.34 

DESCRIPTION 

OVERBURDEN 

. 
"0. 

, , so.. 
kt"... 

cone 
"::::- REMARKS 

BW Casing left 

p/tonne rssrys PP 

AU 

I I I 

Zn Ag cu 



DESCRIPTION REMARKS 



I I I I I I I I I I I 

- fine disseminated pyrite 5% throughout with local I 

I I 1 
concentrations up to 25% as thin conformable seamlets I I 

I 
and fragments 

- pyrite seams increase innumber from67m and darnwards 
averaging 5-101 pyrite overall lapproximatel 

- quartz minor carbonate veinlets from 73.12 - 73.31 2 
1.0-2.0 cm thick veinlets 



v 1 0 1  10 DESCRIPTION SIMPLE llOM /tonne A5"vs pp, REMARKS 
YO. 

Au A g  Cu Zn 

73.77 76.12 As unit preceediny ANDESITE TUFF Lower contact sheared. 

I I I I I I I I I I I I 

ng - quartz veining and 

78.0 178.4  MASSIVE PYRITE SECTION I I I I I I I I I I 
1 - fine grained massive pyrite in a siliceous matrix - 60% I 

pyrite 40% quartz matrix I I I I 
I I -  banded pyrite I I I I I I I I I 

78.4 

- upper and lower contact broken and fault gouge respect- I 

I I I I I I I I I I I I 

78.6 

78.6 

sericite on foliation planes 

- white to light grey aphanitic rhyolite breccia clasts 
that are rounded .5 cm - 2 cm 

- quartz eyes 
- disseminated pyrite 1-59 

- .  

F4ULT GOUGE 

- grey sericite rich gouge 

- grey fine grained matrix of quartz-sericite, with stron 
80.94 

P A G E L  OF- 
# 

.-sm 

I 

I 

RHYOLITE TUFF - Bx 1427 k0.1 i 0.8 1 34 j 48 1 5 . 5  79.0 84.5 



- fine grained, aphanitic, medium grey coloured inter- 
bedded layer in preceeding unit 

I 
I 
I 

I of pyrite11308 pyrite 

I 1 ) cherty top 1 1 I I I I 1 I I 1 

- fine disseminated pyrite and thin seams and stringers 

I 

I 

I I 

- Lower contact broken 

81.12 

1 

1 I 

84.89 

1 I I I I 1 I I round 1 
P A G E  O F 1 0  

- upper contact bmken but has 1 cm thin white siliceous 

84.89 

85.11 

I 

-I 

85.11 

I 

RHYOLITE TUFF - Bx as previous 
unit preceeding above chert layer 

83.84-83.9 fine grained interbedded cherty tuff-grey 

84.6-84.89 fine grained interbedded cherty tuff-grey 

90.2 

WSSIVE PYRITE 

60% pyrite layered massive with siliceous matrix (40%) 
Layering 60" T.C.A. 

I 

PJiYOLIE3 TUFF - Bx (as 81.12-84.89) 
- quartz vein 86.88-86.93 white 

831.-83.7 stronqly sheared 

41429 

41430 

84.89 

85.5 

85.11 

90.0 

-- 

0.22 

4.5 

1 

1 

2.3 

1.0 

I 

99 

14 

68 

100 85.84-86.4 stronqlv s-ed 

broken 

87.93-90.2 broken sheared 



E x a m a l ~  a ~ L C O  ~nc.,,~~ cwm DRILL L O G  H O L E  N O  5-83-9 I 
DESCRlPTlON SAMPLE .,,, ..., gtonne * S A * S  PPm 

.MI TQ '" 
L.N.." 

REMARKS 
"0. 

AU ~g cu Zn 



EXFURATUV I SRLCO tnc. wcsFn,, cmm DRILL L O G  H O L E  NO. . s - 8 3 - 9  . . .  I 

I 06.16 42.67 RHYOLITE QUARTZ-EYE SERICITE TUFF 

- fine grained tuff, light grey with very fine grained 41436 106.5 k0.1 12.3 56 1105 1106.96FaultGouge 

I -101 

I I -  siliceous, low concentrations of sericite, only on I I I I I I I I I I 
( foliation slip surfaces , I , I I I I I I I 

42.67 1 ~ ~ ~ . ~ ~ ~ R H Y O L I T E - S I I I C E ~ U S  TUFF (Bx) 

10 

0.1 

- contains fine grained mottled mediun brown sulphides 
(ZnS)? and fine grained pyrite 

- green colouration - chlorite? 
- occassional siliceous breccia fragment. 

DESCRIPTION 

- medium to grey green colom 

Fault Zone 143.87-144.4810 

ground-gouge 

0.8 1 9 
I 

NO. 

72 

,, 
LCNOTM *::;: cone 

REMARKS 
9 h n n e  A s s ~ V s  PPm 

A" A g  cu Z" 



uRORm"% I inc.,,, DRILL L O G  HOLE NO S-83-9 I 
DESCRlPTlON REMARKS 



DESCRlPTlON REMARKS 

I I I I I I I i I I I I I I 



E X R D I A T K N  a ~ L C O  inc.,,,,. D R I L L  L O G  HOLE NO s-83-9 I 
DESCRIPTION REMARKS 



47. 

COST STATEMENT - SCHEDULE A 

SILICA PROJECT - CACHE CREEK, BC 
Silica 1-5 Record Nos. 2365-2369 

Silica 6,7 Record Nos. 4406-4407 

Silica 8,9 Record Nos. 4449,4448 

Cheetsum 1-3 Record Nos. 4596-4598 

Oregon 1-5 Record Nos. 4599-4603 

Spatsum 1-4 Record Nos. 4604-4607 

1. GRID PREPARATION (Silica 1-4) 

Feb.21-24, 1983: 
21 line km by company personnel (D. Gamble, G. Owsiacki) 

Labour and materials - 4 days @ $400/day $ 1,6'00.00 
Vehicle lease and operation - 4 days @ $40/day 160.00 

2. GEOPHYSICAL SURVEY H.L.E.M. (Silica 1-4) 

Feb.28-Mar.6, 1983: 
21 line km by company personnel (A. Wynne, G. Owsiacki) 

Labour - 7 days @ $4OO/day 2,800.00 

3. DIAMOND DRILLING (Silica 3) 

159.11 metres as per invoice May 20, 1983 
H. Allen Diamond Drilling Limited 

Supervision - 15 days @ $200/day 

Vehicle lease and operation - 15 days @ $40/day 

Reclamation by seeding - 1 day 
Labour and materials - 1 man day @ $l7O/day 
Accommodation and food - 1 man day @ $56/day 
Vehicle lease and operation - 1 day @ $40/day 

cont.. . . 



4 .  GRID PREPARATION (Silica 1-4) 

May 1-2, 1983: 
21 line km of placing pickets by company personnel 
(G. Evans, M. Nighswander) 

2 days @ $300/day 
Accommodation and food - 4 man days @ $56/day 
Vehicle operation and lease - 2 days @ $40/day 

5. GEOPHYSICAL SURVEY GENIE E.M. (Silica 1-4) 

May 16-20, 1983: 
4 line km of field test surveys by company personnel 
(B. Somerville, M. Johnson, A. Wynne and 1 labourer) 

4 days @ $750/day 

6. GEOPHYSICAL SURVEY I.P. (Silica 3) 

June 19, 1983: 
1.Oline km by Phoenix Geophysics Limited as per 
invoice no. 3677, June 30, 1983 

7. GEOPHYSICAL SURVEY I.P. (Silica 3 & Silica South Group) 

Oct.10-13, 1983: 
3.0 line km by Phoenix Geophysics Limited as per 
invoice no. 3880, October 20, 1982 1,725.00 

8. ORTHOPHOTO MOSAIC BASE MAPS (Silica North, Silica South 
Groups & Spatsum 1) 

September/October 1983: 
McElhanney Surveying and Engineering Ltd. as per 
invoice October 28, 1983 10,027.72 

cont.. . . 



DIAMOND DRILLING (Silica 3 & Silica South ~roup) 

October 20-December 5, 1983: 

984.82 metres as per invoice nos. 690 Nov.14/83 $ 36,624.14 
691 Dec. 6/83 35,332.31 

H. Allen Diamond Drilling Limited 

Drill supervision by company personnel - 
49 days @ $150/day 7,350.00 

Vehicle lease and operation - 49 days @ $25/day 1,225.00 

Accommodation - 7 weeks @ $125/week 875.00 

Food - 49 days @ $23/day i,127.00 

10. GEOCHEMICAL ANALYSIS (Silica 3 & Silica South Group) 

Analyses of drill core by Chemex Labs Ltd. as per 
invoices : 

Dec.1/83 1nv.No. 8316541 
Jan.9/84 1nv;No. 8316980 
Jan.11/84 1nv.No. 8317011 
Jan. 12/84 1nv.No. 8410011 
Jan.13/84 1nv.No. 8410058 
Sample bags, containers, shipping charges 

11. GENERAL SUPERVISION (Silica 3 & Silica South Group) 

Oct.20-Dec.5, 1983: - Drill 
Contract Supervision (D. Gamble) 
7 days @ $200/day 

Vehicle lease and operation - 7 days @ $40/day 280.00 

Nov.15-Dec.31, 1983: - Logging and sampling 
10 days @ $200/day 

12 GRID PREPARATION (Silica North & Silica South Groups) 

Nov. 1-30, 1983: 
117.2 line km by Amex Exploration Services Ltd. as 
per invoice dated Nov.30, 1983 34,908.62 

Field supervision - 7 days @ $200/day 1,400.00 

cont. .. . 



S O .  

GEOPHYSICAL SURVEYS GENIE E.M. & MAG 
(Silica North & Silica South Groups) 

Nov.7-Dec.9, 1983: 

Labour by company personnel (B. Somerville, D. Flentge) 
28 days @ $400/day $ 11,200.00 

Supervision and reporting (A .  Wynne) 
16.5 days @ $250/day 

LITHOGEOCHEMICAL SURVEY (Silica North & 
Silica South Groups) 

Nov. 1-Dec. 15, 1983: 

Labour - 42 man days @ $105/day 

Accommodation - 6 weeks @ $125/week 

Food - 42 man days @ $23/day 

Vehicle lease - 6 weeks @ $2lO/week 

Vehicle operation - 42 days @ $20/day 

Geochemical analyses by Chemex Labs Ltd. as per 
invoice Nos. 8316436 

8410058 

OFFICE SUPERVISION (Silica North & Silica 
South Groups) 

Dec.15-Jan.25, 1983: 

Reporting and compilation of report - 
10 man days @ $200/day 

Drafting of maps, drill sections, lithogeochemistry, 
geophysical surveys - 24 man days @ $200/day 

Typing - 3 man days @ $150/day 

Reproduction costs and materials 

TOTAL 



5 1 .  

SCHEDULE B 

ITEMIZED BREAKDOWN FOR ASSESSMENT CREDIT  

FROM SCHEDULE A 

BREAKDOWN 

$ 880.00 
880.00 

ITEM - TOTAL - 
$ 1,760.00 

2,800.00 

15 ,424.70  

904 . O O  

3,000.00 

850 -00  

1 ,725.00  

10,027.72 

CLAIMS CREDITED 

S i l i c a  1 , 2 , 4  
S i l i c a  3 , s  

1 
(Gr idd ing)  

S i l i c a  1 , 2 , 4  
S i l i c a  3 ,5  

L 

(Geophys ics)  

3 
( D r i l l i n g )  

S i l i c a  3 ,5  

4 
( G r i d d i n g )  

S i l i c a  1 , 2 , 4  
S i l i c a  3 , s  

5 
(Geophys ics)  

S i l i c a  1 , 2 , 4  
S i l i c a  3 , s  

6 
(Geophys ics)  

S i l i c a  3.5 

7 
(Geophys ics)  

S i l i c a  3 , s  
Ba lance  o f  S i l i c a  S o u t h  Group 

S i l i c a  1 , 2 , 4  
Ba lance  o f  S i l i c a  Nor th  Group 
S i l i c a  3 , s  
B a l a n c e  o f  S i l i c a  S o u t h  Group 
Spatsum 1 

' 3ase Maps) 

9 
( D r i l l i n g )  

S i l i c a  3 , s  
B a l a n c e  o f  S i l i c a  S o u t h  Group 

10  
(Geochemica l )  

S i l i c a  3 , s  
Ba lance  o f  S i l i c a  S o u t h  Group 

S i l i c a  3 , s  
B a l a n c e  o f  S i l i c a  S o u t h  Group 

1 2  
( G r i d d i n g )  

S i l i c a  l , 2 , 4  
B a l a n c e  o f  S i l i c a  Nor th  Group 
S i l i c a  3 , s  
B a l a n c e  o f  S i l i c a  S o u t h  Group 

1 3  
(Geophys ics)  

S i l i c a  1 , 2 , 4  
B a l a n c e  o f  S i l i c a  Nor th  Group 
S i l i c a  3 , s  
B a l a n c e  o f  S i l i c a  S o u t h  Group 

Cont . .  .. 



ITEM TOTAL CLAIMS CREDITED - - 
1 4  $ 8,670.07 S i l i c a  1 , 2 , 4  
(Geochemical)  Ba lance  o f  S i l i c a  Nor th  Group 

S i l i c a  3 , 5  
Ba lance  o f  S i l i c a  S o u t h  Group 

1 5  8,050.00 S i l i c a  1 , 2 , 4  
( S u p p o r t  B a l a n c e  o f  S i l i c a  North Group 
R e p o r t s  S i l i c a  3,5 
etc.) B a l a n c e  o f  S i l i c a  S o u t h  Group 

BREAKDOWN 

TOTAL $194,391.71 TOTAL 



PHOENIX Geophysics Limited 

200 YORKLAND BLVD, WILLOWDALE, ONTARIO. CANADA M2J 1R5 TELEPHONE (416) 493-6350 
Telex 06 986856 

Cab!e: PHEXCO TORONTO 

I N V O I  CE 

I N V O I C E  No. 3677 
DATE : June 30, 1983. 

Sel co Mining Corp Ltd., 
55 Unt versi  t y  Avenue 
Suite 1700 
Toronto, Ontario 
M5J 2H7 

REFERENCE: Geophystcal Survey Contract PV 1405 
I P  and Reslst iv i  t y  Survey - Lac La Hache, B. C. 

CREW : - 3. Harsh, P. Gardner, 6. Richardson 

PERIOD: June 8, 1983 t o  June 19, 1983 
I 

14.35 1.km. 8 $78O.OO/l .km 

One Operating Day @ $850.001day :*"-O% /),I/ 

PHOENIX GEOPHYSICS LIMITED 
.- .. 

U 
Vancouver Office: 214-744 West Hastings Street, British Columbia V6C 1AGTelephone (664) 669-1070 
Denver Office: 4891 Independence St. Suite #270. Wheat Ridge. Colorado. 80033, U S A .  Telephone (303) 425-9353 



PHOENIX Geophysics Limited 

2 0 0  YORKLAND BLVD.. WILLOWDAI F.. ONTARIO. CANADA M7J If?!) TELEPHONE (416) 493-6350 
Telex: 06.986856 

Cable: PHEXCO l O R O N l O  

I N V O I C E  -- 

Octobe r  20 ,  1983 
INVOICI, :  N O .  3880 

Q(J- 2 4 "93 

Mr. N a n  Wynne, 
S e l c o  Mining  Corp.  L t d .  
403-535 Thur low S t r e e t ,  
VANCOUVER, B . C . 
V6E 3L2 

REFERENCE: G e o p h y s i c a l  Su rvey  - PV-1420, I P  and  R e s i s t i v i t y  
S u r v e y ,  Cache C r e e k ,  B . C .  

CREW: D. L a b r e c q u e ,  Y .  Nadeau 

PERIOD: O c t o b e r  1 0 ,  1983 t o  O c t o b e r  1 3 ,  1983 

2% O p e r a t i n g  d a y s  @ $550 .00 /day  
1 T r a v e l  @ $350.00/day  

S t andby  day  @ N . C .  

PHOENIX GEOPHYSICS LIMITED 

r 1 
DATE GOODS 

RECEIVED OCT 3 4 - 
PRICES G.K. - -4: 

Vancouver Office. 21 4-744 West Hast~ngs Street. B r ~ t ~ s h  Colurnhn VGC l A 6  Telephone (604) 669- 1070 

Denver O f f ~ c e  4891 Independence St S u ~ t o  11270, Wheal  n~tlgc.  Colorado. 00033. U S A Telephone (303) 425-9353 



M 

McElhanney Surveying 
& Engineering Ltd. 

Please remlt lo 
200 1 166 Albcrn~ Slreel 
Vancouver @ C V6E 323 

In account with: SELCO I N C  . 
S u i t e  401 - 535 Thur low S t .  
Vancouver ,  B . C .  
V6E 3L2 

Attention: /ugh Sq 

FOR PROFESSIONAL SERVICES IN RESPECT TO: 

Invoice NO. 9023960 
Date 28 O c t o b e r ,  1983 

Your Order No. 

P r o v i s i o n  o f  o r t h o p h o t o  mapping a t  t h e  s c a l e  
o f  y o u r  a r e a  o f  i n t e r e s t  i n  t h e  v i c i n i t y  o f  A s h c r o f t  as p e r  o u r  l e t t e r  
d a t e d  29 Augus t  1983  

O r i g i n a l  Fee  

A d d i t i o n a l  P r i n t s  

F.S.T. @ 9 %  
P.S.T. @ 7 %  

TOTAL FEE 

o f  1 :10 ,000  and  1 : 5 , 0 0 0  

CLIENT'S COi"',' 
Terms: Net 30 days. Interest at 1% per month will be charged o n  overdue accounts 



AMEX EXPLORATION SERVICES LTD. 
A A (AB) ABLETT Confidential Work 

BUS. 376-0433 BOX 286 
RES. 376-7490 1 7  14 CLIFFORD AVE. KAMLOOPS , B . C . 

V 2 R  4G6 

Y e l c o  I n c .  
4 0 2 - 5 3 5  T h u r l o w  S t r e e t ,  
V a n c o u v e r ,  R . C .  

A t t e n t i o n :  ' ( r .  Dave  C a m b l e  

STATEMENT O F  A C C O U N T  

Re: R a s d . i n e  s u r v e v  a n d  e r i d  n r e n a r a t i o n ,  S e d  H i l l  
A r e a ,  C a c h e  C r e e k ,  K a m l o o ~ s ,  V i n i n g  D i v i s i o n .  

A V E X  F E E S  

D i s t a m a t  B a s e  L i n e  s u r v e y  3 1 . 9  km fl 
$ 4 3 6 . 8 3 / k m  = $ 1 3 , 9 3 4 . 8 8  J: / 
S i g h t  P i c k e t  a n d  C h a i n i n g  8 5 . 3  k m  
c r o s s  l i n e s  @ $ . 1 7 6 . 4 8 / k m  = 1 5 , 0 5 3 . 7 4  ., / 
1 6 , 0 0 0  p i c k e t s  c u t ,  p o i n t e d  a n d  
p a i n t e d  @ 3 7 ~ / p i c k e t  - - 5 , 9 2 0 . 0 0  $1 / 

T o t a l  R e q u e s t e d  = $ 3 4 , 9 0 8 . 6 2  /' 

R e s p e c t f u l l y  s u b m i t t e d ,  

" o v E  b T Z F O o ~ r n m m M s  AND uri 1 i s  STAKED im THE M m m G  I m u s T R Y 1 *  
MAGNETOMETER AND GEOCHEMICAL SURVEYS, CLAIM STAKING, LINE CUTTING, SURVEYING, ETC. 



CHEMEX LABS LTD. 212 BROOKSBANK A V E .  

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-022 1 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597  

I L - 
To : S E L C D  MINING C 3 R P O R A T I 3 N  LTD I n v o i c e  1 : I8316436 

!late : 2 5 - N O V - 8 3  
P.9. # : NONE 
P r o j e c t  10111 

[ n v o i c e  f o r  a n a l y t i c a l  d n r k  r ~ n n r t - t i  nn r ~ r t l  f l r a t ~ f - )  A R Z l h 4 7 h  
. . - 

A n a l y s e d  f o r  un i t 
~ n t l  t y  P doqpr 1 P t 

3 3 0 8  - N i  opm 
0 0 9  - Co P D ~  
3 0 1  - Cu Z 
384 - Ag FA g / t o n n e  
397  - Au F A  g / t o n n e  1 6 - 5 5  5 5 - 6 5  

J 

Sample o r e p a r a t i o n  and o t h e r  c h a r g e s  : 

3 207  - Assay - P U L V E R I Z E  

I / 
TOTAL S 66.90 

D i s c o u n t  ( 1 0  % )  S 6 .69  / 

-RMS -- NET 30 D A Y S  
~5 2 p e r  n o n t h  (18 Y p e r  annum) c h a r g e d  on o v e r d u e  a c c o u n t s  

[GATE GWS NOV 2 8 1985 RECEIVED 

PRICES O.K. 

t - -  ----.. - I I O.K. FOfZ IY.Y,LCNl' )((L 

MEMBER @ CANALMAN TESTING 
ASSOCIATION 



..... 

CHEMEX LABS LTD. 212 BROOKSBANK AVE. 1 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

1 '  I 

o : SELCO f l I N I N G  CORPORATION LTD I n v o i c e  # : I 8 3 1 6 5 4 1  

D a t e  : 1-OEC-83 
P.0. Y NONE 
P r o j e c t  10111  

n v o i c e  f o r  a n a l v t i c a m g a r t e d  o n  c e r t i f u r a t ~ l s )  A 8 8  - 
A n a l y s e d  f o r  u n i t  

v a n t  i t v  code d e s c r  i o t  i o n  o r i c e  
20  3 0 1  - C u  X 

316  - Zn f 
3 8 4  - Ag FA g /  tonne 
397 - Au FA g /  t o n n e  2 0 . 7 5  41 5. 0 0  

S a m ~  l e p r e ' p a r a t i  o n  a n d  o t h e r  c h a r g e s  : 

20  2 0 7  - A s s a y  - PULVERIZE 

RHS -- N E T  3 0  DAYS 
5  Z per  month ( 1 8  f p e r  a n n u m )  charged o n  o v e r d u e  a c c o u n t s  
- - -  - -  - - -.- - - - - -- - - - - -- ---- - 

DATE GGOOS 
RECEIVED DEC - 1 1983 

._ -___ \ -- -- -- - . - - - - . .................. .......... .... .................. 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 
7 . - 

I L  i 5kL>2+  -.:,: ' . r  L 

NORTH VANCc,LILIEp 6 - 
3RN 2 7 1984 C A N A D A  iJTL 2 5 .  

TELEPHONE 16W) 984-02;' 

REGISTERED ASSAYERS TELEX 
I 

ANALYTICAL CHEMISTS GEOCHEMISTS 043 -525s -  

--- - 

: SELCO M I h I N G  COSP3RATICN L T D  I n v o i c e  # : I 8 3 1 6 9 8 0  

4 0 2  - 5 3 5  THVRLOW ST.  
VAhiCCUVERv SIC- 
V6E 3 1 2  

D a t e  : 23-DEC-E3 
P.0. # : N D N E  
P r o j e c t  1 0 1 1 1  

v o i  c e  f o r  a n a l y t i c a l  w o r k  r e p o r t e d  o n  c e r  t i  f i c a t e l g )  A 8 3 1 6 9 9 G - 0 0 1 ~  - 0 0 7  
Ans lysed f o r  u n  i t 

a n t i  t v  c o d e  d e s c r  i ~t i o n   rice a m o u r ! !  
47 302 - Cu P D m  

0 0 5  - Zn P P n  
3 8 6  - Ag A A  a /  t onne 
399  - A u  g /  t onne 1 3 . 3 0  6 2 5 . 1 0  

S a m ~ l e  p r e p a r a t i o n  a n d  o t h e r  c h a r g e s  : 

47 207 - Assay - PULVERIZE 

.MS -- NET 30 3 A Y S  
% p e r  m o n t h  ( 1 8  Z p e r  a n n u m l  c h a r g e d  on  o v e r d u s  a c c o u n t s  



CHEMEX LABS LTD. 212 a R i ~ 9 r ~ : B c I q ~ .  L v': 

N C ) R l +  VfiNCOUVEF E '2 

- J ~ ~ 2  7 1984 C A N G D *  L 7 d  2:' 
I 

TELEPHONE f6W) 984-022: ] 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS T E L E X  043-52597 a 

: S E L C O  M I N I N G  C O R P O R A T I O N  L T D  [ A  Invoice # : 18317011 
i;. fir 

4 0 2  - 5 3 5  THURLOW ST.  {I, I Date  1 : 31-DEC-83 
V A N C O U V E R T  B . C .  k-'i \ I P - 0 -  # : NONE 
V6E 3L2 P r o j e c t  1 0 1 1 1  

. - - - r v o i c e  f o r  analvtical w o r k  r e ~ o r t e d  on  c e r t ~ f  lcate(s) A8317Q11 Ool 0°2 
Ana l y s e d  f o r  u n i t  

 ant i t v  c o d e  d e s c r i ~ t i o n   rice amount - 
47 0 0 2  - c u  PPm 

0 0 5  - Zn PPm 
386  - Ag A A  g / t o n n e  
399 - A u  g / t  onne 13 -30 6 2 5 - 1 0  

Samoie p r e p a r a t i  on and o t h e r  c h a r g e s  : 

2 0 7  - Assay - PULVERIZE 

RHS -- NET 3 0  DAYS 
5 X p e r  month ( 1 8  9: per annum) charged o n  overdue  a c c o u n t s  

UEMSER 
CANADiAN TESTING 

ASSOClATlON 



CHEMEX LABS LTD. 212 BROOKSBANK AVE ' 
NORTH VANCOUVER. I3 C 
CANADA i 

2 C '  i TELEPHONE (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 1 

To : SELCO MINING CORPORATION LTD I n v o i c e  # : I 8 4 1 0 0 1 1  

4 0 2  - 5 3 5  THURLOW ST- 
VANCOUVERI BmCm 
V 6 E  3LZ 

D a t e  : 12-JAN-84 
P - 0 .  # : NONE 
P r o j e c t  1 0 1 1 1  

I n v o i c e  f o r  a n a l y t i c a l  work r e p o r t e d  04. c e r t i f i c a t e ( s 1  ABC10011-001  t a . - z Q Q 2 L _ -  
Analysed  f o r  u n i  t 

Q u a n t i  t v  code d e s c r  i  ot i ~ n  n r  I c a ~  amount -- . - 
46 0 0 2  - Cu PPm 

0 0 5  - Zn PPm 
3 8 6  - Ag A A  g / t o n n e  
399 - Au g / t o n n e  6 1 1 . 8 0 ~  / 

Sample p r e p a r a t i o n  and  o t h e r  c h a r g e s  : 

46 207 - Assay - PULVERIZE 

J TOTAL S 7 8 4 1 3 0  
D i s c o u n t  ( 10 X I  1 7 8 . 4 3  ./ --------- 

P l e a s e  pay t h i s  amount ---- > S 7 0 5 . 8 7 d  --------- --------- 

TERMS -- NET 30 DAYS 
1.5 % p e r  month ( 1 8  X p e r  annum) c h a r g e d  on  overdue  a c c o u n t s  

I Dh'rE W O D S  - 
. ' ~ E C E I V E ~  JAN I 3 1984 

i i w c ~ s  !;.K ------ I,,,,,.,,, I--.- -.---- .- . - - - - 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B C. 

CANADA V7J 2C1 

TELEPHONE. (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 

I *a* INVOICE **a  
L-.-- - - 3  L 

T o  : SELCO MINING C O R P O R A T I O N  L T D  I n v o i c e  W : I8410058 

4 0 2  - 5 3 5  THURLOW S T .  
VANCOUVERv 0 - C .  
V6E  3 L 2  

O a  t e  : 13-JAN-84 
P.0 .  U : NONE 
P r o j e c t  LOLA 

i n v o i c e  f o r  a n a l y t i c a l  work  r e p o r t e d  on c m t i f i c a t e l s l  A8110Q58 - 001  t o  - 007 
4 n a l y s e d  f o r  un i t 

2 u a n t  i t v  code d e s c r i ~ t i o n  _ r i c e  a m o u n t  
5 3  0 0 2  - c u  P P ~  

006 - ~g p pm 
100 - A U  ppb F A + A A  
005  - Zn P P ~  9.95 527 .35  J 

Sample p r e p a r a t i o n  a n d  o t h e r  c h a r g e s  : 
/ 

53 205 - Rock geochem - RING 2.50 132.50 J ------------------------------ 
T O T A L  J 659*85 / 

G i s c o u n t  (: 10 % )  J 65.99 J --------- 
P l e a s e  p a y  t h i  s  amount ---- > S 593.86J 

---=----- --- ----- 

T E R M S  -- N E T  3 0  DAYS 
1.5 t per month ( 1 8  % p e r  annum) c h a r g e d  on  o v e r d u e  a c c o u n t s  

----- 
p!'s PXEIVED JAN 1 6  1984 1 

CODE 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 



M n c e  of &itish Cdumbia Ministry of Energy, Mines a wpm ~fl-04 ER 
MINERAL RESOURCES DIVISION - TITLES BRANCH 

( j  2(zji +'' 
MINERAL ACT 

i ;j.o \%;;: 
STATEMENT OF EXPLORATION AND DEVELOPMENT, 

I ; ~ ~ ~ ~ O P S  I ~ I  G ) ) ? ~ ~  
I, A, 2,. .David .Gamb.J+. . . . . . . . . . .  

(Name) ~ w n t  for . . G.uWon. . E @ ~ S R O C W ' J B ! ~  ame . . 
?182. Blackwel!. . Road. . . . . . . . . .  

(Address) 

K.mw!?F?~, . B.- .C.  . . . . . . . . . . . . . . . .  

. .1?,P 5 5. .Unjversj t ~ .  .Avenue 
(Address) 

. .  Torqr?t%. .Or?.W.rh. . . . . . . . . . .  

Y2C. 2.43. . . . . . . . . . .  .573:.3.498. . .  . .  M5.J. 2H?. . . . . . . . . .  .361.:O??P.. . 
(Postal Code) (Telephone Number) (Postal Code) (Telephone Number) 

Valid subsisting F.M.C. No. . . .  .2 6 5 P.?O . . . . .  Valid subsisting F.M.C. No. . . . . . . . . . . . . . . . .  2 6 4 4 0 5 .  

STATE THAT 

1 Ihavedonc,orcaumdtobadone.workonthe . . . S I U C A . ~ . , . . S I F X . . . )  . . . . . . . . . . . . . . . . . . . . . . . . . . .  : .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Claimlsl 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R m r d  No.(s). . .  .235.7.6 .23.6.9 

Kamloops . . . . . . . . . . . . . . . . . . . . . . . .  Situate at . C a c k  Creek,. .B 1 C:. . . . . . . . . .  in the Mining Division, 

to the value of at least . .$.2.2 r 2.3.1.*.70. . . . . . . . . . . . .  dollars. Work was done from the . . . . . .  .? 1st. . . .  day 

of . . . . ' . .  F . e . 4 ~ ~ 8 . r ~  . . . . . .  19 8.3. . . . .  to the . . .  2 5  f 41 day of . . . . . .  ? v . u a q ,  . . .  19 .8.4 . . . .  

2. The following work was done in the 12 months in which such work i s  required to be done: Y e s  

(COMPLETE APPROPRIATE SECTION(S1 A, 9, C, D, FOLLOWING) 

TOTAL PHYSICAL 

A. PHYSICAL (Trenches, open cuts, edits, pits, shafts, reclamation, and construction of roads and trails) 

I wish to apply S . . . . . . . . . . . . . . . .  of physical work to the claims lined below. 

(State number of years to be applied to each claim, its month of record. and identify each claim by name and record no.) 

(Give details as requird by section 13 of ra~ulations.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

i 

COST 

I wish to apply S . . . . . . . . . . . . . . . .  of this prospecting work to the claims listed below. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1 

9. PROSPECTING ~omtarr~ in report submitted as par section 9 of repu~ations.) v 

(S ta te  number of years to be applied to each claim. i t s  month of record. and identify each claim by name and record no.) 

(The itemized cost statement must be part of the report.) 

(For C and 0 sections, please turn over.) 
0 

COST 

. . . . . . . . . . . . . . . . . . . . . .  



P 

DRILLING (Datails in report submittad as par uct ion 8 of regulatlona.) . 
(Tha itamizad cost statemant must ba part of the report.) 

(Details in raport submittad as par section 5 .  6. or 7 of ragulations.) 
(The ltamirad cost statemant must ba part of tha report.) 
(State type of work in rpaca below.) 

D. GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL 

G.e.oghys.ica1. . Induced.  P o l a r i z a t i o n .  Surveys  . . . . . . . . . . . . . .  

$ 15.,.4 24 70 . . . .  . ... . . . . .  
, . -  

. . 

TOTAL OF C AND D 

Who was the operator (provided 

the financing)? 

Name . .  S ~ C O  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
402 - 535 Thurlow S t r e e t  Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Vancouver, B .C.  V6E 3L2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Poltable Assessment Credits (PAC) Withdrawal Request 

Amount to be withdrawn from ownerls) or operator(s) account(s): 

Name of Ownar 

(May be no more than 30 per cent 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
of value of the approved work 

submitted as assessment work in  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C and (or) D.) 

TOTAL WITHDRAWAL 

I 

AMOUNT . 
-- 1 

I 

I wish to apply S . .?? r 00.0. t Q 0. . . .  of this work to the claims listed below. 

TOTAL OF C AND (OR) D PLUS PAC WITHDRAWAL 

(State number of years to ba applied to each claim, its month of racord. and identify arch claim by nama and racord no.) 

..u . ye? . e  t . .  .?=n!Ja.ry. . 7 .  . .W~.C.~. 3. 7. .? 3.7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .1Q .Years, . .  January. .,. . .Si l i .ca  .5.(F.r. 1 . .  .2 3 6 9 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Value of work to be cmdited to portable asrsstment credit (PAC) account(s). 

(Mav only be craditad from tha approved valua of C and (or) D not appliad to claims.) 

Name 

In ownerls) name. 1. 

In opcrator(s1 name 1.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(party providing 

the financing). 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(&ytfhe of Applicant) 



Prdnce of British Columbia Ministry of Energy. Mines a d  , P P ~ ~ ~ @ @ N E R  
MINERAL RESOURCES DIVISION - TITLES BRANCH 

STATEMENT 
MINERAL ACT 

EXPLORATION 
I, A, ?. , . Davi.d . Gamble. . . . . . . . . . . .  

(Name1 

?I32 . BIackweJ.1. .Road . . . . . . . . .  
(Address) 

P ~ ~ Q Q P s ~ .  . B, C.*. . . . . . . . . . . . . . . .  

. . . . . .  Y2.C . 2  53. 
(Postal Code) 

573.-.3408. . . . .  
(Telephone Number) 

. . . . . . . . . .  . .  3h .13?P .4 . .  
(Postal Code) (Telephone Number) 

Valid subsisting F.M.C. NO. . .  ? 6 50.30 . . . . . . .   slid subsisting F.M.C. No. . . . . . . . . . . . . . . . .  2 6 4 4 0 5  

STATE THAT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1. I have done, or csumd to be done. work on the $I.Lx m. 1 r. 2 r .  .4 

Situate at . . . . .  .Cache. .Creek.,. .B . c... . . . . .  in the . . . .  . ' K ~ ~ I Q Q ~ . S .  . . . . . . . . . . .  ~ i n i n ' i  Division, 

. . .... . . . . .  . . . . . . . . . . . .  to the value of at least . .  S 19.1.81 1) .*5? dollars. Work was done from the 2'1s.t day 

January 8 4  o f . .  . Febyua.rq!. . . . . . . . .  19 8 3 . .  . .,tothe . ,?5th. day of . . . . . . . . . . . . . . . . .  19 . . . . . . .  

2. The following work was done in the 12 months in which such work i s  required to be done: Y e s  

(COMPLETE APPROPRIATE SECTION(S) A, 8, C, D, FOLLOWING) 

I wish to apply S . . . . . . . . . . . . . . . .  of physical work to the claims listed blow. 

(State number of years  to be applied to each clalm, i t s  month of record, and identlfy each claim bv name end record no.) 

A. PHYSICAL (Tranches, open cuts, edits, pits, hafts, reclametion. and construction of rods and trails) 

-- - - 

B. PROSPECTJNG (Details in report submltted as per wction 9 of regulations.) 
(The itemized cost statement must be pert of the raport.) 

(Give details as required by nction 13 of regulations.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL PHYSICAL 

I wish to apply S . . . . . . . . . . . . . . . .  of this prospecting work to the claims listed below. 

i 

COST 

. . . . . . . . . . . . . . . . . . . . . .  

(State number of years to be applied to each claim. i t s  month of record. and identify each claim by name and record no.) 

(For C and D sections. please turn over.) 
0 



DRILLING (Dotails in roport submlttad as par uct ion 8 of ragulatlons.) 
(The itemlzad cost statoment must bo part of tho report.) I COST ' . ." I 

. . 
D. GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL * ... 8 r . . 

IDotalls in report submlttod as por wction 5. 6. or 7 of regulations.) 

(Tho itomlzod cost statoment must ba part of tho roport.) 
(State tvpo of work In rpaco balow.) 

. .  . . .  . . . . . . . . . . . . . . . . .  . . .  . O T ~ P . E ~ Q ~ Q  .W~sa.ic Base .Maps & .  Reporting. .$ .2,220...6 1. I 

Who was the operator (provided Name . .SELcQ ... : ';'- , . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . L i  tbgeochemicaJ, .Survey. : 

I TOTAL OF c AND D 

the financing)? 

... . . . . . . . . . . . . .  .I,, 4 30 5 6 .  . .  

. . . . .  .$.  ~t810:.5:! .  . .  

. .  . . . . . . . . . . . . . . .  . Address .? 0 2. .Y $3.5. . T b ~ f l . q ~  .'s.t.~ee f..r. : 

Amount to be withdrawn from owner(s) or operator(s1 account(s): 

. . .  

Name of Ownar 

Portable Assessment Credits (PAC) Withdrawal Request 

y be no more than 30 per cent 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
of value of the approved work 

submitted as esseument work in  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C and (or) 0.1 

3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AMOUNT 

. . . . .  I wish to apply S 19.,.800 -.O.Q of this work to the claims listed balow. 

4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TOTAL WITHDRAWAL 

TOTAL OF C AND (OR) D PLUS PAC WITHDRAWAL 

(State numbor of years to be applied to aach claim. its month of record. and identify arch clalm by namo end racord no.) 

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

Value of work to be credited to portable rssassrnent credit (PAC) account(s). 

In owner(s) name. 

(May only be credited from tho approved valua of C and (or) D not appliod to claims.) 

Namo 
1 

1. 

-qxrator(s) name 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
'y providing 

wcing). 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



c- @ Ran- of Bn t i  Wvrnbia Ministry of Energy, Miner ard Rtrokum Resource 
MINERAL RESOURCES DIVISION -TITLES BRANCH 

MINERAL ACT t ' c -  1 -1 J 3k- 
- STATEMENT OF EXPLORATION AND D E V & ~ ~ $ ~ ~ E N T  1 U E ~ B I A  

. . . . . . . . . . .  .... I. A P , . h v i d . G a m b l . e  
(Name) 

7182 Blackwel l  Road 
(Address) 

Kamloops, B. C .  

V 2 C  253 573-3408 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(Postal Code) (Telephone Number) 

Agent for .Bq? * .  .ExP$W'.~ t i ~ n  .Canada . Limi ted  
(Name) 333 - 5 t h  Avenue S.W. 

(Addres 
C a l g a r y ,  ~ l b e r t a  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T2P 3B6 237- 1234 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(postal Code) (Telephone Number) 

. . . . .  . . .  Valid subs~sting F.M.C. No. . . . .  265030 . . . .  Valid subsisting F.M.C. NO. 2642.69 
STATE THAT 

. . . . . . . . . . . . . . . . . . . . . .  I .  I have done, or mused to be done, work on the S.I.I?ICA. .? CHEETSUH ! ,?.,.3 

. . . .  situate at . .  Cac.he Creek B*.C : . . . . . . . . .  in  the .KavAqqps. . . . . . . . . . . . . .  ~ i n i n g  Division, 

$31,426.12 1 st  
to the value of at least . . . . . . . . . . . . . . . . . . . . . . . . . .  dollars. Work was done from the . . . . . . . . . . . . . . .  day 

September 83 1 5 t h  December 83 
o f .  . . . . . . . . . . . . . . . . . . . . .  19 . . . . . .  , to  the . . . . . . . .  day of . . . . . . . . . . . . . . . . . .  19 . . . . . . .  

2. The following work was done in the 12 months in which such work is required to be done: Yes  l 
(COMPLETE APPROPRIATE SECTION(S) A, 8,  C, D, FOLLOWING) 

A. PHYSICAL (Trenches, open cuts, adits, pits, shafts, reclamation. and construction of roads and trails) 

(Give details as required by section 13 of regulations.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I wish to apply f . . . . . . . . . . . . . . . .  of physical work to the claims listed below. 

COST 

TOTAL PHYSICAL 

(State number of  y e a r s  to be appl~ed to each claim. i t s  month of record, and identify each claim by name end record no.) 

. . . . . . . . . . . . . . . . . . . . . .  

- 

B. PROSPECTING (Details on report submitted as per section 9 of regulations.) I 1 
(The itemized cost statement must be part of the report.) 

I wish to apply S . . . . . . . . . . . . . . . .  of this prospecting work to the claims listed below. 

(State number of years to be applied to each claim, i t s  month of record. and identify each claim by name and record no.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(For C and D sectoons, please turn over.) 

0 

. f 



. DRILL ING (Detatla In  repor t  aubmltted as par section 8 o f  rmoulations.) 
(The Itemlzsd coat statement must  be part o f  the rwor t .1  1 COST 

D. GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL 

(Detal lr  in report submit ted as per section 5.  6. o r  7 of  repulations.) 
(The i temized cost statement must  be par t  o f  the report.) 
(State tvpe o f  work  i n  apace below.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Li.t.??gw.chemi.c.al. Survey. : . . . .  .I. . . . . .  .2.,.904, 42 . . . . .  
I I 

i Orthophoto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hosa ic  Base Maps &Reppr.ting. . . . . . . . . . . . . . . . . . . . .  

G r 1 . d  .P r . e .pa ra t ion .  &. . G e o p h y s i c a l  .H.L...E.M./Mag. Surveys 

Who was the operator (provided 

the f inanc~ng)? 

.$ .,. 4.,305eCc.8 . . . . .  

. . . . . . .  .24.,.2)6;.1.? . . . . .  

Name . .  Selc.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Address .4W. .7 .535. .T h ~ r . 1 . ~ .  S.t.r e e t. . . . . . . . . . . . . . . . . . . .  
Vancouver ,  B.C. V6E 3 L 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ponable Assessment Credits (PA CJ Withdrawal Requen 

Amount  t o  be withdrawn f r o m  owner(s) o r  opera to rk )  account(s): 

Name o f  Owner 

(May be no  more than 30 per cent 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
o f  value o f  the approved work  

submctted as assessment work  i n  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C and (or)  0.1 

A M O U N T  

. . . . . . . . . . . . . . . . . . . .  I T O T A L  W I T H D R A W A L  1. I 
( T O T A L  OF C A N D  ( O R )  D PLUS PAC W I T H D R A W A L  I . .  . . . . . . . . . . . . . . . . . . .  

. . .  . I wish t o  apply S 3.0 , 80P.m.00. o f  th is  w o r k  t o  the  claims listed below. 

(State number o f  years t o  be applied t o  each claim. its m o n t h  of record, and ident i fy  each c la im b y  name end record no.) 

. !+ .Years, . A p r i l , .  . .Si l ic .a .?. . .4.407. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Years, Cheetsum !. . .45?6.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . 4. .Years., . July, .C.bee.t.sum. 2. 459.7. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .!+. .y3'?? ? . <!e.y 7 . . .  .w~~.??. 3. . .4?9!3. 

Value of work  t o  be  credited t o  por table assessment credi t  (PAC) account(s). 

( M ~ V  on ly  be credited f r o m  the  approved value o f  C and (or) D n o t  applied t o  claims.) 

I n  o w n e r k )  name. 

Name 

I n  operatorls) name 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(parry providing 

the financing). 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A M O U N T  



Rwi- of British Columbia Ministry of Energy, Mines a & ( - J f & m l & w  ER 
MINERAL RESOURCES DIVISION - TITLES BRANCH 

MINERAL ACT JAN :3 0 '!%4 

- STATEMENT OF EXPLORATION AND DFVFQPMENT i A  M s is I 5 6 3 ~ ~  

A .  P. David Gamble . . . . . . . . . . . . . . . . . . .  I, . . . . . . . . . .  
(Name) 

7182 Blackwel l  Road . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(Address) 

Kamloops B.C. 
. . . . . . A .  . .  9 . . . . . . . . . . . . . . . . . . . . .  

v2c 253 . . . . . . . . .  
(Postal Code) 

. .  .57W408. 
(Telephone Number) 

265030 
Val~d subs~st~ng F.M.C. No. . . . . . . . . . . .  

. . ,  . / -  - 
B. P. ~xplBRtJlt%rCWhW Limi ted  Agentfor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
333 - 5 t h    venue S.W. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

[Address) 

Calgary ,  A l b e r t a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T2P 3B6 . . . . . . . . . . . . . . . . . . . .  . .  
(Postal Code) 

???7!?3.4.. 
[Telephone Number) 

264289 
Valid subsisting F.M.C. No. . . . . . . . . . . . . . . . .  

STATE THAT 
SILICA 6 , 8 , 9 ;  OREGON 1 , 2 , 3 ( F r . )  , 4 , 5 ( F r . )  ; 

1 I have done, or caused to be done, work on the. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .  .S.PAT$.W . Z., 3. ,4 ( F r  ... ). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ l a im (s )  

. . . .  0 .  4406.,.4449.,4448.~45??.~4690,469! ,460?, 4603,4605,46.?6,469.?: 
Cache Creek,  B.C. Kamloops 

Situate at . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  in the . . . . . . . . . . . . . . . . . . . . . . . . . .  Mining Division. 

to the value of  a t  least . .8 1. 1 7.9.9.1.5 r 05. . . . . . . . . . . .  dollars. Work was done from the . . . . .  .l.st. . . . . .  day 

of . . . . .  Septe,!ber . . . . . . . . .  19  83 . . . .  to the . . . . . . . .  1 5 t h  day of . . . . . . . . . . . . . . . . . .  December 19  !!3. . . .  

2. The following work was done in the 12 months in which such work i s  required to be done: Yes. 

(COMPLETE APPROPRIATE SECTION(S) A, B, C, D, FOLLOWING)  

A. PHYSICAL (Trenches, open cuts, adits. pits. shafts, reclamation, and connruction of roads and trails) 

I wish to apply $ . . . . . . . . . . . . . . . .  of physical work to the claims lined below. 

( G ~ v e  d e t a i l s  as r e q u i r e d  b y  s e c t i o n  13 o f  reou la t ions . )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T O T A L  P H Y S I C A L  

( S t a r e  n u m b e r  o f  years  t o  b e  a p p l ~ e d  t o  e a c h  c l a i m .  i t s  m o n t h  o f  r e c o r d ,  a n d  i d e n t i f y  e a c h  c l a i m  b y  n a m e  a n d  r e c o r d  no.)  

C O S T  

. . . . . . . . . . . . . . . . . . . . . .  

I wish t o  apply S . . . . . . . . . . . . . . . .  of this prospecting work to the claims lined below. 

8. PROSPECTING ( D e t a i l s  i n  r e p o r t  s u b m i t t e d  as p e r  s e c t i o n  9 o f  regu la t ions . )  

( S t a r e  n u m b e r  o f  years  t o  be a p p l i e d  t o  e a c h  c l a i m .  i t s  m o n t h  o f  r e c o r d .  a n d  i d e n t i f y  e a c h  c l a i m  b y  n a m e  a n d  r e c o r d  no.)  

(The i t e m i z e d  c o s t  s t a t e m e n t  m u s t  b e  p a r t  o f  t h e  repor t . )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( F o r  C e n d  D sec t lonc .  p lease  t u r n  ovar. )  

C O S T  



;. DRILL ING (Dstalls i n  repor t  submit ted as per w c t i o n  8 of regulations.) 

(The i temized cost starement must  be pert o f  thm report.) COST 

D. GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL 

(Datai ls i n  repor t  submit ted as per section 5, 6, o r  7 of regulations.1 
(The i temized cost statement must  be par t  o f  the report.) 
(State t ype  o f  work  i n  space below.) 

. . . . . . . . . . . . . .  W h . o . p h o t ~ .  .Mosaic . Base .Maps .&. Repor t ing .  

Grld Preparation .&. Geqphysical .  H A  E.Md&.g . surveys.  
Litnogeochemical Survey 4 ?33.*.%. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I T O T A L  OF C A N D  D 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Who w a s  the operator (provided Name . . .  s e l c o .  
the financing)? 

Address . .  402-5.35 .Thu~low. .Stree.t  . . . . . . . . . . . . . . . . . . .  

Portable Assessment Credits (PAC) Withdrawal Request AMOUNT 1 
Amount  t o  be wi thdrawn f rom 0wner(S) o r  operator 1s) account(s): 

Name o f  Owner 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (May be no  more than 30 Per cent 1. 
of  value of the approved w r k  

submitted as assessment work  i n  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C and (or)  0.) 

T O T A L  W I T H D R A W A L  . . . . . . . . . . . . . . . . . . . . .  
I 

1 1  7,900.00 . . . . . . . . . . . . . . .  I wish t o  apply $ o f  th is  w o r k  t o  the claims listed below.  

T O T A L  O F  C A N D  [ O R )  D PLUS PAC W I T H D R A W A L  

(State number o f  years t o  be applied t o  each claim, its m o n t h  of record. and ident i fy  aach c la im b y  name and record no.) 

. . . . . . . . . . . . . . . . . . . . . .  

.9 .Years ,  . Apri l , .  .S i l i c .a  . 6 , .  . .4406. . . . . . . . . .  .9 .  .years.,. . Ju ly . ,  .Oregon.  b.,. . ,4602 

. . . . . . . . .  .? .Ye??? 7 .  !as: r . . .  .?ili.% . 8 , .  . !t449. .9 .  .Years.,. .July.,. . k . e . g s x  5.(.Fr. I.,. .4603 

9 Years,  J u l y ,  Spatsum 2.,. , .46.05 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .9 .Yearq, .  14ay,. . .  . S i l i c a  .9 , .  . .4448. 
8 Years ,  J u l y ,  Spatsum 3 ,  4606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 .years , .  J u l y , .  . .oreeon . I  , . ~ 5 9 9 .  

.? .Ye???. July,. . .%?%?.n 2,. . .4@?. . . . . . . . . . .  8. Years.,. .July.,. .Spat.sum. .4.U?, .I., 4607 
9 Years, J u l y ,  Oregon 3 ( F r . )  4601 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Value o f  w r k  t o  be credited t o  por table assessment credit (PAC) account(d.  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I n  operator(s1 name. 1. 
( p a w  providing 

the financing). 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(May only  b e  credited f r o m  the aoproved value o f  C and (or)  D n o t  applied t o  claims.) 

Name 

I n  owner(sl name. 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A M O U N T  



- - GOLD COMLYSSICNER 
Province of British Cdumbia Ministry of Energy, Mines and Petrdeum Resources 3 

MINERAL RESOURCES DIVISION - TITLES BRANCH 
. . . .  

MINERAL ACT - 
- STATEMENT OF EXPLORATION AND DEV& 

. A t  P... .D&d 3am;bl.e. . . . . . . . . . .  Agent for B r P.0. .E~~l .or i ! t i~n.  Canada. L i N t e d  
(Name) (Name) 

. . . . . . . .  . . . . . . .  ,7182 BlackwelL. .Road. 333. .-: .5 th  Avenue .S.-W-. 
(Address) (Address) 

.Kamloq?s,. . B .  C... . . . . . . . . . . . . . .  CaLgan,. .Alberta .  . . . . . . . . . . . .  

. . . . . .  .V2C. .2 5 3 .  
(Portal Code) 

. . .  .573.-.3408. . .  
(Telephone Number) 

T2P. . 3 8 6 .  . . . . . . . . . .  
(Postal Code) 

Z3.7.:1? 34. . . .  
(Telephone Number) 

. . . . . . .  . Valid rubststing F.M.c. NO. 2.6 50  3.0. Valid rutxisting F.M.C. No. . . .  ? fj4.?? ? . . . . . .  

STATE THAT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  I ! have done, or cauped to be done, w r k  on the s.pATs!J!! 1. 

Record No.(s). . . .  ? 6.0.4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Situate at . . . . . .  Cache . Creek,. .E! -. C ,  . . . . .  in the . . . .  .Kar?lo.~l?~.  . . . . . . . . . . .  ~ i n i n g  Division, 

to the value of at least . .  . 3 0  0 8... 3 1  . . . . . . . . . . . . . . .  dollars. Work war done from the . . . . . . . .  1 S.t. . . .  day 

. . . . . .  . . .  $ep.tembe.r . . . . . . .  19 .8.3 . .  . , t o  the . . .  . 3 1 ~ t d a y  of S>c.tober. . . .  1s . 8 3 .  . . .  

2. The following w o r k  was done in the 12 months in which such work i s  required to be done: Yes 

(COMPLETE APPROPRIATE SECTION(S) A, B, C, D, FOLLOWING)  

A. PHYSICAL (Trenches, o w n  cuts, edits, pits, shafts, reclamation, and construction of roads and trails) 

(Give details as required by section 13 of ragulations.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I wish to apply J . . . . . . . . . . . . . . . .  of physical work to the claims listed below. 

~ - ~~ 

COST 

. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 
I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TOTAL PHYSICAL 

(Stare number of y e a r s  to be m~plied to each claim. i t s  month of rmcord, and idantify each claim by name and racord no.) 

. . . . . . . . . . . . . . . . . . . . . .  

6. PROSPECTING (Details in report submitted as Der section 9 of regulations.) 
( T h e  itemizod cost statement must be Dart of the report.) 1 COST 

. . . . . . . . . . . . . . . .  I w i h  to apply $ of this prowct ing work to the claims listed below. 

'State number of y e a r s  to be a ~ ~ l i b d  to each claim, 11s month of racord. and identify aach claim by noma and racord no.) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(For C and D sections. Dlease turn over.) 

0 



I '  

C. DRILL ING I 
--- . . 

(Deta~ls In report subm~pted as per uct lon 8 of re~ulatlons.) 
(The itemlzad cost statamant must be part of tha report.) COST * ,  I 

IDetailr in report submitted a s  per section 5. 6. or 7 of regulations.) 
(The itemized cost statement must be part of the report.) 
(State type of work in mace below.) 

D. GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL 

Oxthophato. Masaic. Base. Map. . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  
. 9 ; .  - .  . . 

I TOTAL OF C AND D 

who w a r  the operator (provided 

the financ~ng)? 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Name . . S ~ ~ C P .  

Address 302. 7.  .5 3 5 .  . ? I h ~ ~ l o . w  . S t r e e t  r . . . . . . . . . . . . . . . . . .  
Vancouver, B.C. V6E 3L2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Amount to be withdrawn from owner(sJ or operator(s1 account(s): I 
Portable Assewent Credirs (PAC) Withdrawal Request 

Name of Owner 

AMOUNT 

(May be no more than 30 per cent 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
of value of the approved work 

submitted as assessment work in 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C and for) D.J 

. . . . . . . . . . . . . . . . . . . .  ( TOTAL WITHDRAWAL I .  I 
TOTAL OF C AND (OR) D PLUS PAC WITHDRAWAL 

. . . . . . . .  i wirh to apply S .3.0.Q 0 0.0. of this work to the claims listed below. 

(State number of years to b e  applied to each claim, its month of record. and identify each claim by name and record no.) 

Value of work to be credited to portable assessment credit (PAC) account(s). 

In ownerfs) name. 

(Mav only ba credited from the approved value of C and (or) D not applied to claims.) 

Name 

1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

In operator($) name 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(oanv providing 

the financing). 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AMOUNT 

i . . . . . . . . .  



CERTIFICATE OF AUTHOR 

I ,  Alan Wynne, o f  8573 Eboy ~ e r r a c d ,  S idney ,  B r i t i s h  Columbia 

he reby  c e r t i f y  t h a t :  

1. I am a  g e o p h y s i c i s t  r e s i d i n g  a t  t h e  above a d d r e s s .  

2. I am a g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  B r i t i s h  Columbia 

w i t h  a  B.Sc. i n  Geology/Geophysics (19 76) . 

3 .  I have  p r a c t i s e d  my p r o f e s s i o n  f o r  more t h a n  s e v e n  y e a r s .  

4 .  I s u p e r v i s e d  and i n t e r p r e t e d  t h e  g e o p h y s i c a l  work d e s d r i b e d  

h e r e i n .  

5.  I h o l d  no i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  c l a i m s  

which a r e  t h e  s u b j e c t  of  t h i s  r e p o r t .  

R e s p e c t f u l l y  s u b m i t t e d ,  

Vancouver,  B . C.  
February  19 84 

A. Wynne 
G e o p h y s i c i s t  



5 4 .  

CERTIFICATE OF AUTHOR 

I ,  Dave Gamble, o f  7182 B l a c k w e l l  Road, Kamloops, B r i t i s h  Columbia 

he reby  c e r t i f y  t h a t :  

1. I am a  g e o l o g i s t  r e s i d i n g  a t  t h e  above a d d r e s s .  

2 .  I a m  a  g r a d u a t e  o f  t h e  U n i v e r s i t y  o f  Ottawa w i t h  a n  

Honours B.Sc. d e g r e e  i n  Geology (1973)  a n d  have  comple t ed  

two y e a r s  g r a d u a t e  s t u d i e s  l e a d i n g  t o  a  M.Sc. a t  

L a u r e n t i a n  U n i v e r s i t y .  

3. 
1 

I h a v e  p r a c t i s e d  my p r o f e s s i o n  f o r  more t h a n  7 y e a r s .  1 

4 .  I s u p e r v i s e d  t h e  s u r v e y  work o n  t h e  S i l i c a  P r o j e c t  c l a i m s  

a n d  i n t e r p r e t e d  t h e  r e s u l t s  o f  t h e  s u r v e y  d e s c r i b e d  h e r e i n .  

5. I h o l d  no i n t e r e s t ,  d i r e c t  o r  i n d i r e c t ,  i n  t h e  S i l i c a  P r o j e c t  

c l a i m s  which i s  t h e  s u b j e c t  o f  t h i s  r e p o r t .  

R e s p e c t f u l l y  s m m i t t e d ,  

Kamloops, B . C .  
F e b r u a r y  1984 

A.P.D. Gamble 
P r o j e c t  G e o l o g i s t  



CERTIFICATE OF AUTHOR 

I ,  Hugh Squa i r  of  4 2 8 7  S t a u l o  Crescen t ,  Vancouver, B r i t i s h  

Coloumbia, hereby c e r t i f y  t h a t :  

1. I am a g e o l o g i s t  r e s i d i n g  a t  t h e  above add res s .  

2. I am a g radua te  of  t h e  Un ive r s i t y  of  Saskatchewan and 

London w i t h  B.A. 1959 and Phd. 1965, degrees  i n  Geology 

and Mining Geology and have p r a c t i c e d  my p r o f e s s i o n  f o r  

e i g h t e e n  y e a r s .  

I am r e g i s t e r e d  as a member o f  t h e  Assoc i a t i on  o f  ~ r o k e s s i o n a l  

Engineers  o f  t h e  Province o f  Ontar io .  

I d i r e c t e d  t h e  d r i l l i n g ,  geophysical  and geochemical work 

c a r r i e d  o u t  on t h e  S i l i c a  Claim P r o j e c t  by M r .  A.P.D. Gamble 

and a t t e s t  t h a t  t h e  va lues  p re sen ted  and t h e i r  s p a t i a l  

r e l a t i o n s h i p s  t o  each o t h e r  a r e  c o r r e c t  w i t h i n  reasonable  

l i m i t s  o f  e r r o r .  

I ho ld  no i n t e r e s t  d i r e c t  o r  i n d i r e c t  i n  t h e  S i l i c a  Claim 

Group which i s  t h e  s u b j e c t  of  t h i s  r e p o r t .  

Vancouver, B.C.  
February 19 84 



APPENDIX A 

NOTES ON THE THEORY, PRESENTATION AND I N T E R P R E T A T I O N  

OF DATA FOR THE G E N I E  S E - 8 8  PORTABLE ELECTROMAGNETIC 

SYSTEM. (SOURCE O F  INFORMATION - S C I N T R E X  OPERATION 

MANUAL AND I N T E R P R E T A T I O N  MANUAL. 



1. Introduction! 

The SK-83 Portat)  Lc Electroalagiw t i c  S y s  tern i s  d e s i g ~ i e d  mainly f o r  
u s e  i n  m i n e r 3  i. P I . - o spec t i ng  for massive su ly l r idc  o r e  bodies. It 
may a l s o  be used Lor t h e  d e t e c t i o l ~  of f a u l t s  o r  :iIi~?nxr zones  a n d  t o  
give i rlfo t-:na t ion about  s u l ~ s u r f  itcc camduct i v i  t y  f o r  geologica 1 
map pin^, s a n d  and gravel  or ground w a t e r  e x p l o r a t i o n .  The SE-88 
h3s been  dubbed the  "GENIE:" , a n  21c rouym f o r  GEorne t t-y Normali zed 
In-Phase EZcc t rou~;ignt: t i.c s y s  t u :  . 
Advantages of the  GENIE 

A l l  p r e v i o u s  por tab le  e 1 e ~ t r o r n ~ ~ g n e t i . c  s y s  terns, w h e t h e r  making 
in -and-out -of -phase  ( S l i n g r a m ) ,  t i l t  angle  or  ampl i tude  measure- 
ments, are sc :ns i  t i v e  to t h e  r e l i l t  i v e  gcomet  r y  of t h e  t r a n s r n t t  ter 
and receiver coils. Srml.1 errors  i n  o r i e n t a t i o n  o r  s e p a r a t i o n  of 
these c o i l s  i ntroducr  n p p r e c i a b l c  no ise  which d e g r a d e d  useful 
s e n s i t i v i r y  and t h e r e b y  t h e  e f f e c t i v e  d e p t h  of e x p l o r a t i o n .  While 
it is possible t o  reduct? t h e s e  errors  by taking great care i n  
making thts mensuremen ts,  ;mduct ion rates may be affected appre-  
c i a b  ?y . Thew c o i  1 gi~onte t ry errors are especially trouhlcsome 
when survey:;  ilrcl t~ bc r n : ~ R c  i n  ~opogr;~phically rugged and/or 
f o r e s t e d  <lrci+s wlwre ttic o p e r a t o r s  cannot  see each o t h e r  or 
measure distances accurately. 

The GENIE.  des igned  f o r  r a p i d  t w o  p e r s o n  ope ra t ion ,  ininimizes 
geometrical.ly d e r i v e d  errors. The measurement i s  based on t h e  
sirnul taneq.,us t r a n s m i  s s ion  o f  two presclec t e d  , well separated 
frequencies and t h e  c o n p a r i s o n  o f  the amplitudes of t h e  two 
s i g n a l s  a t  the receiver. The two transmitted frequencies are 
p icked  up by a single r ece iv ing  c o i l ,  a m p l i f i e d  sod noise 
f i l t e r e d .  A p r o p o r t i o n a l  DC voltage ( V s i g n n l  f o r  t h e  higher 
f r e q u e n c y ,  Vreference for  t t lcj  lower f rcquency) is o b t a i n e d  f roin 
each s i } ; n a l ,  a w r a g e d  o v e r  a s e l e c t a b l e  t i m e  period and t h e n  t h e  
computed result (Vsignal/Vreferencc -1) x 100 i s  displayed in 
p e r c e n t  on the d i g i t a l  d i s p l a y  w i t h  a r e s o l u t i o n  of 0.1%. Under 
most f i e l d  c o n d i t i o n s  t h e  sys tc . :~~,  whosc s e n s i t i v i t y  a n d  r e p e a t -  
a b i l i t y  a rc  ba:<icill.ly only l i m i t e d  by a t ~ ~ ~ o s p h e r i c  n o i s e ,  can 
d e t e c t  amp1 l t ude r a t  L o  chan::cs to h e  t t c  r tha11 0.5 p r r c e n  t . Useful 
m e a s u r e m e n t s  may be made to ;I t cans:ai t ter-receiver s e p a r a t i o n  of 
200 m.  

Test survc?y:; 1 1 3 ~ ~  !)cell C O I I ~ ~ J C ~ C ~ ~  w i t 1 1  this system over  known 
subsurfac(t c o ~ i d u c  t o r s  i n  il v . l r i e t v  o geological e n v i r o n ~ n e n t s  and 
climatic condi t . ions .  Compared w i ~ h  o t h e r  p o r t a b l e  e l e c t r o t n a g n e t i c  
s y s  terns, s i m i  Lar auomaly amp1 i t u c l ~ r s  have been observed in a l l  
cases, b u t  the n o i s e  l e v e l s  a r e  Lnv;lr i ; lhly  lower i n  the GENIS 
profiles , r u w l  t i n g  i n  i l l1  e:~lli i i l~i!d s i.;;n;il-to -ooise ratio.  The 
time r e q u i r c d  to I ~ C ~ ~ S I I C C  a I.OW 110i : i~  p r o f i l e  w i t h  t h e  new s y s t e ~ n  



is  s i g n i f  i cant . ly  less t-ban w i t h  standard h o r i z o n t a l  loop 
(Sl i ~ ~ t ; r ~ i i l )  e q u i  pmeu t . The  y reseuce of knc)wn bedrock c o i ~ d u c t o r s  
beiieath as  much as 8 5  m of overburden has been c l e a r l y  i n d i c a t e d  
by the  GENIC. 

A comprehensive program of m o d e l  s t u d i e s  has been carr i ed  o u t  on 
the University c : t '  'L'oronto e l e c t  romagnc tic iuodell.i.ng f a c i l i t y  t o  
p r o v i d e  the  bas i s  f o r  interpretation of GENIE resul  r s .  

For more t h e o r e t i c a l  information.. . 
Further information &bout t h e  SE-$8 i s  a v a i l a b l e  i n  a 1981 S o c i e t y  
o f  Explorat ion G e o p h y s i c i s t s  (SEG) paper g i v e n  by S c i n t r e x  and 
Esso Mnera Ls Canada Limited e n t i t l e d ,  "A Novel  Geometry I n v a r i a n t  
P o r t a b l e  Ground E l c c t  ro~nagne t i c  i~conna i s sance  System" by 
Doborzynski , Xentsch, Rudniski ,  Brc ic  and LaFlechc.  



3.1 Kcconunended I)a tasct -- 

Thus f a r ,  wc l ~ v c  e x a r n i ~ w d  the I ) ~ I L I I I * ~ '  of  th ( '  r t?sImtIso t o  hc 
e x p e c t e d  f rom s e l e c t e d  c o n d u c t o r  mode Ls. A f a m i l i n r i t y  w i t h  these  
p r o f i l e s  w i l l ,  i n  a q i i n l i t a t i v e  o r  s e m i - q u a n t i t a t i v e  sense, p e r m i t  
the user t o  i n t e r p r e t  the gross f e i l t t ~ r e s  of subs r i r f  a c e  c o n d t r c t o r s  
t h a t  h e  may e n c o u n t e r .  From t h e  w s t  r u d i m e n t a r y  of d a t a ,  c .g .  
o b t a i n e d  i n  r o u t l n c  p r o f i l i n ! :  for onc lreqiwticy p a i r  and o n c  co i l  
spac ing ,  h e  w i l l  be able  t o  q u i c k l y  d r t e r m i n c   he l o c a t i o n  a n d  d i p  
d i r e c t i o n  of  c o n d u c t o r s .  He may d i f i e r e n t i a t e  t h i n ,  p l a t e - l i k e  
b o d i e s  f r o m  t h i c k ,  " s p h e r i c a l "  t y p e  bodies. 

Q u a n t i t a t i v e  i n t e r p r e t a t i o n  of the v ; r r i ous  c o n d u c t o r  pararileters of 
p o t e n t i a l  i n t e r e s t ,  howeve r ,  r c q u i r c  il w i d e r  data set ,  p r e f e r a b l y  
i n v o l v i n g  a r a n g e  of f r e q u e n c y  p a i r s  and  c o i l  s p a c i n g s .  Whereas  
i t  i s  no t  always p r a c t i c a l  t o  repeat a l l  p r o f i l e s  a t  a l l  f r equen-  
cies and c o i l  s p a c i n g s ,  t h e  f o l l o w i n g  f i e l d  procedure would 
s u f f i c e  whe re  q u a n t i t a t i v e  i n t e r p r e t a t i o n  i s  d e s i r e d :  

a )  S e l e c t  the co i l  s p a c i n g  wh ich  is t o  bc u s e d  as s t a n d a r d  f o r  
t r a v e r s i n g  a l l  l i n e s  ( s e e  A p p e n d i x  E). S e l e c t  t h e  f r e q u e n c y  
p a i r  t o  be u s e d  for t h i s  covcriigc?, v i z :  t h c  l o w c s t  r e f e r e n c e  
frequency t h a t  t h e  a m b i e n t  n o i s c  p e r m i t s  u s  t o  u s e  a t  t h e  c o i l  
spac ing  s c l e c c e d ,  a n d  the hi: ;hcst  silpill f r e q u e n c y  t h a t  t h e  
geologic misc  (conductin,: o v r r h u r d c ~ ~ )  p c m t i t s  us t o  use a t  
t h i s  c o i l  spacing. T r a v c r s ~ b  a 1 1  L i n c s  i t c c n r d i n g l y  w i t h  a 
s t a t i o n  i n t e r v a l  n o t  cxcceding t h e  c o i l  s p a c i n g .  

b) When a c o n d u c t o r  is f o u n d ,  perhaps on more than o n e  line, i t s  
i n t e r s e c t i o n  ( u s u a l l y  t h e  strongest) o n  o n e  l i n e  w i l l  b e  
s e l e c t e d  for d e t a i l e d  investigation fo r  q u a n t i  t a t i v c  i n t e r -  
p r e t a t i o n  purposes .  

This i n t e r s e c t i o n  w i l l  b e  t r a v e r s e d  a t  c o i l  s p a c i n g  of 50, 
100, 150 and 200 m, u s i n g  one f r c q u c n c y  p a i r  ( u s u a l l y  the 
o r i g i n a l  d i s c o v e r y  t r a v e r s e  f r c t l l ~ ( ! l ~ ~ y ) .  S h o r t e r  spacings may 
also be u s e d  if t h e  o v c r b u r d c n  is less t h a n  10 m. S t a t i o n  
i n t e r v a l s  o n  c;tch sp:~c ing  s h o u l d  not exceed tlrc s p a c i n g  v a l u e ,  
e . g .  25 m s t a t i o n s  f o r  25 m c o i l  scpnrntion. 



. T l w  cia t n  t h u s  oht  a i n e d  o v c  r tilt! 4 - o n t l t t c : t o r .  Ln:err;cct ion will pro -  . 
v i d e  u s  with t h e  m a t e r i a l .  ncces s ; i ry  f o r  the cjt~,irlt:i t a t  Cvc i t i t c r p r c -  
t a t i o n  of i t s  par-:inwters. 

T h e  p r o f i l e s  of Appendix A f o r  d i p p i n g  pl . ; l te  b o d i e s  ;ire not  
d i r e c t l y  s u i t e d  t o  q l ~ a n t  i  t a t i v e  i n rc r l ) r c? t - . l t i on ,  so t h a t  a d i f f e r -  
e n t  set  of c u r v e s ,  v i z :  p a r a n w t r i c  response c u r v e s ,  have been 
computed and drawn For t h i s  purpost:. 'I'hcsc curves arc! i ndexed  and 
shown i n  Appendix D. 

v 

I t  s h o u l d  be n o t e d  t h a t  t h e  datasc t  as s p e c i f i e d  rnay n o t  be 
a c h i e v a b l e  i t ]  a l l .  cases. Data of cci!lsi s t ~ i n t  accuracy,  f o r  exam- 
p l e ,  may be d i f f i c u l t  t o  achieve i n  c e r t a i n  e n v i r o n m e n t s  a t  l a r g e  
c o i l  s e p a r a t i o n s .  Thc rccornmcndtrd d ; i tas t? t  should t h e r e f o r e  be 
t h o u g h t  of as  t h a t  rc:quirtld f o r  n nunihc?r of i n t e r p r e t a t i o n s ,  t h e  
average of which is one 's  b e s t  c s t i ~ n a t c !  of d i p ,  d e p t h  and conduc- 
t a n c e .  T t  i s ,  howcvcr, p o s s i h l c  t o  i t r r i v c  a t  e s t i m a t e s  of t h e s e  
parameters with  a l e s s e r  r c q u i r c m ? n t  (see Section 4 ) .  Under o p t i -  
mum c o n d i t i o n s ,  f o r  example ,  i t  i s  p o s s i b l e  t o  a r r i v e  a t  reason- 
able  estimates o f  d i p ,  d e p t h  and c o n d u c t a n c e  g i v e n  no more than  
t r a v e r s e s  at two f requcncy p a i r s  f o r  a f i x e d  coiled separation. 
Frequency p a i r  and  c o i l  s e p a r a t i o n  s e l e c t i o n s  would i.n t h i s  case 
need t o  be t h o s e  c o m b i n a t i o n s  best s u i t e d  t o  t h e  i n v e r s i o n  problem 
a t  hand. 

3.2 dip pin^ Ylatc  Conductor 

3.2.1 Determination of Dip 

The d i r e c t i o n  of d i p  of a t a b u l a r  c o n d u c t o r  rnay n o r m a l l y  be d e t e r -  
mined from t h e  o S s c r v a t i o n  t h a t  onc  p s i  t i v e  f l a n k i n g  peak is 
larger  t h a n  the o t h e r .  I f  so, t h c ~  tli!;llcbr peak w i l l  be on the 
h a n g i n g  wall. side (down d i p  s i d c )  of  the c o n d u c t o r .  T h i s  d i s p a -  
r i t y  i n  p o s i t i v e  peak values i s  more r e a d i l y  s e e n  a t  l a r g e r  v a l u e s  
of h/L, i.e. h > 0.25 L. F o r  s t n a l l r r  v n l u c s  ( e . g .  h/L = 0.125, 
Figure 91)) the d i s p a r i t y  is less prono~rnced .  For  t h i s  reason we 
w i l l  assume t h a t  w c  w i l l  o n l y  rise coi l  separations I, < 4h for d i p  
i n t c r p r e t a t i o r i  pirrpostas,  i .  e .  norln;ill y c o i l  s c p a r a t  ions which are 
t i le  s m a l l e s t  t o  yield s u b s  t a n t  i a t  rcxsporisc.s. 

F i g u r e s  44'1, 4413 and 4 4 C  a r c  crnployc!ri for d i p  t l c t c r n l i n a t i o n  p u r -  
poses .  Having sclectcd t h e  viiltlc of  I. t o  be u s e d ,  one  c a l c u l a t e s  
t h e  r ; i t i o  of p o s i t i v c  peak va1l1c.s f o r  ;ill thrt3c s ignal  f r e q u e n c i e s  
employed u s i n g  thc lilrgc? peak v;ilrlc :IS tliirner;itor. 

I t  is  i m p o r t a n t  to u s e  the cmpi r i c - ; ~ l  loc.ll. r a t i o  l c v c l  a s  z e r o  
Level f o r  t h e  pc.?k dc tc r rn i t l ;~ t  iotl. 'I'hi:; 1oc:il l e v c l  i s  u s u : ~ l l y  
o f f  sct  , i r r  t h e  po:; I t lvr! ser~sc: , d t ~ c  t c) o v c  t. l)rrrdtt~l c o n d u c t i o n  ( s e e  



I 

. l a t e r )  a n d ,  c x c c p t  i o n a l . l y ,  t twrc 111ay be ii small i n s t r u t n c n t a l  o f  f-• 
set l c v c l  a s  w e l l .  L I I  a11y case,  one s h o u l d  n o t  assrlrne t l i a t  t h e  

I 

i i n s t r u t n e n t a l  zero is t h e  t r u c  gc.oplrysica.l. z c ro  l e v e l  al; ; l j .nst  w h i c ! ~  
i t h e  l o c a l  b e d r o c k  c o n d u c t o r  anomaly i s  d c t e  rmined .  

The thrce peak  r a t i o s  a r e  t ! w n  p l o t t e d ,  o n  t h e  same l i n e a r  scale 
as F i g u r e s  4 4 ,  o n  a v e r t i c a l  l i n c  o n  a t r a n s p a r e n t  s h e e t .  This 
s h e e t  i s  o v e r l a i n  o n  F i g u r e s  4 4 A ,  I3 a n d  C a n d  s h i f t e d  h o r i z o n t a l l y  
on e a c h  u n t i l  t l r c  hest f i t  f o r  a l l  t h r c e  d a t a  p o i n t s  is  o b t a i n e d .  
T h i s  p r o c c d u r c  w i l l  trortn;llly tlc~(:rmniric tlrc d i p  t o  w i t h i n  f l!iO. 

O s t e n s i b l y  t h e  same d e t e r m i r r a t i o n  of  d i p  w i l l  a l s o  y i e l d  a v a l u e  
of h /L ,  a l t h o u g h  t h i s  i s  n o t  rtr;;;\rclc!c! :is b e i n g  a r e l i a b l e  way o f  
s o  d o i n g .  A ~,rc:fc*rr-~*cl !n*ch;llri s111 for  so d o i n g  w i l l  he  d i s c u s s e d  
lx!low. 

One p o s s i b l e  r e g i o n  of a m b i g u i t y  of  d e t e r m i n a t i o n  o f  d i p  is fo r  
30' d i p  a n d  h /L  of u . 3 ,  f o r  which n e a r l y  t h e  same se t  of peak 
r a t i o s  a t  a11 f r e q u c n c i e s  may bc o b s c r v c d  a s  for  45" d i p  and  h/L 
of 0.5. T h i s  a m b i g u i t y  may bc r c s o l v c d  r e a d i l y  by r e p e a t i n g  t h i s  
p r o c e d u r e  u s i n g  a d i f  f c r e n t  v a l u e  of L .  

3.2.2 D e t e r m i n a t i o n  o f  D e ~ t h  

The d e t e r m i n a t i o n  of d e p t h  t o  a d i p p i n g  c o n d u c t o r  i s  a r a t h e r  
complex m a t t e r  i f  a t t e m p t e d  i n  f u l l  g e n e r a l i t y ,  f o r  t h e  r e s p o n s e  
c u r v e s  a r e  a f u n c t i o n  o f  c o r i d u c t o r  s i z e ,  d i p ,  c o n d u c t a n c e  a n d  
d e p t h ,  a s  well a s  t i l e  c o i l  s p a c i n g  and  t h c  f r e q u c n c i e s  employed .  
We have, however,  f o u n d  i t  p o s s i b l e  t o  s i m p l i f y  t h e  p r o c e d u r e  by 
emp loy ing  a  teclrniquc!  wh ich  i s  s u f f i c i e n t l y  a c c u r a t e  f o r  p r a c t i c a l  
purposes. Ln a n y  e v e n t ,  n o  simple nlodcl f u l l y  p r e d i c t s  t h e  
r e s p o n s e  t o  be c x p c c t e d  f rom tlic comylcx  gcomet  ry and  c o n d u c t i v i t y  
d i s t r i b u t i o n  of reill e a r t h  s i t u n f i o l i s .  

The model sclcctcd is  t h a t  which h a s  b c c n  u s e d  e x t e n s i v e l y  i n  
these model  s t u d i e s ,  v i z :  a t a b u l a r  body ,  400 m i n  s t r i k e  e x t e n t  
and 200 m i n  d i p  c x t c u t .  

L c  h a s  bccn  n o t e d  t h a ~  t h c  f o r m  of v ; ~ r i ; l t i o n  o f  pcnk ( n e g a t i v c )  
r e s p o n s e  f o r  tltis body w i t h  c o i l  s c p r n t i o n  i s  p r i u l a r i l y  n f unc -  
t i o n  of t l w  d e p t h  of t l ~ c  body btrlow s u r f a c e  a n d  o n l y ,  t o  a much 
l c s s e r  c x t c n t  , 01 it:; cl ip  and  C O I I ~ I I ( : L . - I ~ C ~ ,  or o f  t h e  f r c q u c ~ i c i e s  
enp loyod .  TI1tl:i. i f  w c  p l o t  t h c  v;iri ; l t  ion o f  peak  r e s p o n s e  a g a i n s t  
co i l  sepnra t i o n  ( 5 0  to 2 0 0  in) O I I  i t  loi:-l01: bas is  for cac l l  f rc- 
qirency p a i r  empluycd ,  wc ciin o v e r l a y  i t  on t h e  f a a i i l y  of  c u r v e s  
shown i n  I:il;ur~! 4 5 .  t$y trilrl!;l,lt i o n  oL t h c  F i e l d  d a t a  p a r a l l e l  t o  
t h e  I ~ o r i z o n t a l  a x e s  of t h e  k'igt~rc 45, tllc b c s t  F i t  [nay ba o b t n i ~ l c t t  
u s i n g  tlrc proper vil l  trc of d i p  oht ;I i rlccl itt)ovc. 'L'lrc! vnl.uc* of c o i l  
separation f o r  which  1. /11 = 1 ( i n  I:i,;ur-cb 4 5 )  t l r c r ~  dc.termi1lcs 11. 



This p r o c c d u r o  may h e  done : ; ~ i j ; ~ ~ ; t t ~ l y  t o r  a1 I f I - cqwr t cy  p a i r s  
wh ich  yield i rdcqt intc  r c s p o n s c s .  A t tms  t o t  v i ~  1 i c l i  t y  o f  thc depth 
v a l u e  so determined is t h e  measure of ngrccmcnt between  t h e  
v a r i o u s  d e p t h  estitnatcs o b t a i n e d  u s i  t ~ g  t l i c  d i  f f e r c n t  f r c q u c n c y  
pairs ,  i f  s u c h  measurcmcnts have bccn made,  

Having dctcrmincd h ,  w e  mag now dctc~t- la i  lic t tw co l i duc t ancc  of the 
body.  I n  o r d e r  t o  d o  so e x p e d i t i o u s l y  wc? employ a n o t h e r  simp.Lifi .-  
c a t i o n .  We n o t e  t h a t  i f  we p l o t  t h c  v a r i a t i o n  of peak response 
f o r  any  v a l u e  of L a g a i n s t  t h e  u t l ,  pnr.-unctcr,  we f i n d  t h a t  t h e  
r e s p o n s e  curves arc very similar i n  shnpc  ( a l t i ~ o u g h  d i f f e r i n g  i n  
amplitude) for d i p p i n g  tabular bodies .  r e g a r d l e s s  of t h e i r  d i p  
( b e t w e e n  30" a n d  90") a n d  t h a t  t h e y  vary l i t t 1 . c  wi th  h/L r a t i o .  
If  one d e t c r n i n e s  t h e  G E N I E  response n t  a l l .  t h r c c  s i g n a l  f r e q u e n -  
c ies  ( K I I ,  RM and HL) f o r  t h e  r C f c r c n c c  frequency of 112.5 
Hz, we may then n o r m a l i z e  the r c s p o t w s  iIt t t ~ e  two lowcr f r c q u c n -  
c ies  (KN and Itla) by t h a t  a t  tiic 3037.5 llz (Kt{). This g i v e s  
u s  t w o  r a t i o s  of responses a t  d i f f e r e n t  f r e q t r e n c i e s .  L e t  u s  c a l l  

RM/KH = r a t i o  of r e s p o n s e s  a t  1012 .5 /112 .5  aod 3037.5/ 
112.5 112 

and RL/RH = r a t i o  of r e s p o n s c s  a t  3 3 7 . 5 / 1 1 2 . 5  and 3037.51  
112.5 Hz 

The  mean t h e o r c t i c a . 1  v a l u e s  of  thcsc parameters ( f o r  v a r i o u s  
v a l u e s  o f  d i p ,  e t c .  ) have  been p l o t t e d ,  on n l i n e a r  b a s i s ,  a g a i n s t  
o n e  a n o t h e r  on F i g u r e  46 .  Two curve:; s h o w i n g  t h c  v a r i a t i o n  o f  
RM/RH vs .  RL/RH have been p r e s e n t e d .  F i g u r e  46A shows  tlac 
curve  for a very  shallow c o n d u c t o r ,  (h /L = 0.125), w h e r e a s  46B 
shows i t  f o r  a d e e p e r  c o n d u c t o r  ( h / L  = 0 .3125) .  F o r  e a c h  c u r v e  
t h e  v a l u e s  of a t L  cor respondin ; :  t o  v ; i r i ous  p o i n t s  on t h e  c u r v e  arc 
shown, 

The p r o c c d u c c  t o  determine c t  f o r  a d i p p i n g  conduc t i n l :  t a b u l a r  
body is  t h e r e f o r e  a s  f o l l o w s :  

2 )  Select a coil. s p a c i n g  L which  ,ti vcs ;I subst an t  i a l  r e s p o n s e  
( i .c .  good s ignn l /no i se  r a t i o ) .  



5) Plot these two r a t i d s  a g a i n s t  anc a n o t h e r  o n  an over lay  of 
Figurc 46 and t o  t h e  same s c ~ t l c .  Use F i g u r e  4 6 A  i f  h/L < 0.25 . 
and 468 i f  h/L :* 0 . 2 5 .  'l'hc p o i n t  :;c, d e t e r m i n e d  s h o u l d  Lie 
c l o s e  t o  t h e  c u r v e .  I!rtct-po late ht* t.wcen the ad j n c c n t  va lues  
of c tL o n  eitlrcr :; idc oi the* trt:;lrcst po i l l t  on  the  c u r v e .  T h i s  
will provide  art esrinntc of ttrc ;rppropriate v a l u e  of a t L .  

6 )  D i v i d e  t h i s  v n l w  by 1, (mctrcs! t o  dccc:rmi.nc t h e  a p p r o p r i a t e  
v a l u e  o f  t h e  c o n d u c t n n c c ~  cr t ( S i  c~ncns ) . 

7 )  I f  the p o i n t  ( i n  5 )  di,(:s 1101: l i t ?  near t h e  theoret ical  c u r v e ,  
then e i t h e r  tiw p l a t e  model u s e d  is  n o t  a p p r o p r i a t e  t o  t h e  
ac tua l  c o n d u c t o r ,  o r  there is an e r r o r  i n  t h e  working. For 
example, the cf f c c t  of c o n d u c t  i rig o v c r b u r d c n  on t h e  "zero 
level" of t h e  measurement  near t11c c o ~ i c i ~ l c t o r  may not  have been 
a d e q u a t e l y  taken i n t o  account. 

Theoretically, t h e  v a l u e  of cithcr K>i/Kli  o r  RL/Kt i  
i n d i v i d u a l l y  may bc u s e d  s i n g l y  t o  d c t c r m i n e  a tl., t h r o u g h  t h e  
u s e  of F igurc  46. I l o w e v c r ,  by 11sin1; b o t h  r a t i o s  s imulta-  
n e o u s l y  o n e  o b t a i n s  a incasure  of t h e  r e l i a b i l i t y  of  the proce -  
d u r e .  It  s h o u l d  a l s o  be  p o i n t e d  o u t  t h a t  for RL/RH < 0.1, 
t h e  c u r v a t u r e  o f  the curves  suggest that  only RH/Rti  s h o u l d  
be relied upon t o  determine a t L .  Similarly,  for R M / K ~ ~  > 
0.9, o n l y  RL/RH s h o u l d  be r e l i e d  upon. 

8 )  Repeat t h e  above f o r  d i f f e r e n t  v n l u c s  of L t o  o b t a i n  o t h e r  
estimated o f  a t  and  t h e r e f o r e  nrr i n d i c a t i o n  of i t s  v a l i d i t y .  

3 . 2 . 4  Determination of Location and Thickness --- 

I t  has been  e a r l i e r  i n d i c a t e d  t k l t  the p o r t i o n  of t h e  n e g a t i v e  
pcak on any  p r o f i l e  very c l o s c l y  dt~~rocc!s  the v c r t  iciil p r o j e c t  ion 
of t h e  u p p e r  cdj :~  of t l w  conductor .  'I'llis is t r u e  even for  c o ~ l d t ~ c -  
tors  d i p p i n g  as f l a t l y  a s  30".  For srlch f l a t i y  d i p p i n g  b o d i e s  
there is 3 S 1 ight .;hi f t of t ht? pr*;tk t: ow;~rcls thc  1laug.j ng w:ll l :; i d c  
of  the c o ~ l d w t o r  ( i - c ) .  dowt~  d i p )  h ~ t  this ~!isplaccmcrrt w i l l  ,lot 

excccd about  25% of the c o i l  :;cBp;~~-;t t i 4:n lr!;c!tl, even i n  t h e  
cxtrclw. T h u s ,  i f  0111: w i s l l ~ s  1.0 i i ~ v c s : .  i 1;atc n d i p p i n g  conductor 
by d r i l l i n g ,  t h e  dr i? l lrulc  s i t o 1 l l . d  i ~ s t ~ ~ r l ~ l  itit-o t h c  footwall s ide  of 
the c o n d u c t o r  a t  li:i~:i t 2 5 X  of ttw c - o  i l s p n c i  11;; (on which t-llc 
condtrctor w a s  d c t c  rmi r r t b c l  ) . 



1 g r e a t e r  tlron about: 25% of t l w  c o i l  s i  t h e  zcri) c ros s ings  
w i l l  a p p r e c i a b l y  i n c . r e i ~ s r ?  i l l  s c i ) i l r i l t i ~ t ~ ,  i n  f a c t ,  by t l lc  w i d t h  of  
t h e  c o n d u c t o r  zone. 

8 

! 
i T h u s ,  t o  de t c rmi~rc )  t h c  c o n t l t ~ c t v r  wid t 1 1 ,  wc mcasurc  t h e  s c p a r a t  i o n  

of t h e  z e r o  c r o s s i n g s  and s u b t r a c t  the coil spac ing .  

3.2.5 S t r i k e  D i r e c t i o n  

As h a s  been i n d i c a t e d  above ,  t h e  r e spor l sc  prof  i .lcs a r c  l i t t l e  
a f f e c t e d  by t h c  s t r i k e  of a c o n d u c t o r  r e l a t i v e  t o  t h c  p r o f i l e  
between a t  least  90" and  45". Thus, t h e  strike of  a c o n d u c t o r  i s  
b e s t  e s t a b l i s h e d  f rom c o n n e c t i n g  t h c  c o n d u c t o r  i n d i c a t i o n s  on 
a d j a c e n t  l i n e s .  I n  f a c t ,  i n  a r e g u l a r  g r i d  s u r v e y ,  i f  a c o n d u c t o r  
appears i n  one  l i n e  o n l y  i t  w i l l  be wise t o  r u n  i n t e r m e d i a t e  l i n e s  
i n  o r d e r  t o  o b t a i n  a t  least  one f l a n k i n g  i n t e r s e c t i o n  and  t h u s  
d e t e r m i n e  a s t r i k e  d i r e c t i o n .  

3.3 S p h e r i c a l  C o n d u c t o r  

Q u a n t i t a t i v e  L n t c r p r e t c l t i o n  d i ag rams  f o r  a s p h e r i c a l  c o n d u c t o r  are 
not  a v a i l a b l e  a t  t h i s  t i m e .  Thc r e a d e r  is r e f e r r e d  back t o  
s e c t i o n  2.2 - 2  f o r  a q u a l i t a t i v e  a p p r a i s a l  of  r e s p o n s e s  where t h e  
c o n d u c t o r  is  t h o u g h t  t o  be b e s t  mode l l cd  by a s p h e r i c a l  s o u r c e .  

3.4 H o r i z o n t a l l y  Stratified Earth 

I D e t e r m i n a t i o n  of r c s i s t i v i  t y  f o r  t h e  homogeneous e a r t h  model a n d  
conduc tancc  f o r  t h e  h o r i z o n t a l  t h i n  s h e e t  a t  s u r f a c e  may be  made 
d i r e c t l y  f rom f i g u r e s  38 and 39. I n  s u c h  cases, o n l y  one  r e a d i n g  
a t  one  c o i l  s e p a r a t i o n  is  t h c o r c t  i c i ~ l l y  r c q u i  red .  Elore conf i d e n c e  
i n  t h e  i n t e r p r e t a t i o n  inny be g a i n e d  by a w i d c r  s u i t e  of mcasurc- 
ments. Read ings  t a k e n  a t  a v a r i e t y  of c o i l  s e p a r a t i o n s  ( g e o m e t r i c  
s o u n d i n g )  o r  f  r cqucncy  p a i r s  ( f r cqucncy  s o u n d i n g )  would s e r v e ,  
when p l o t  t c d  ovc r  t h c  r e s p o n s c  c u r v c s  shown t o  dc t c r m i n e  appro- 
p r i a t e n e s s  of t lw nndel chosctl ;ind conf i A r ~ r c c  i n  t l w  rcs ist i v i t y  
o r  conductnrrcc e s t  i m a t c s  dc  tcrnli rwd. 

For t h c  h o r i z o n t a l  t h i n  s h c c t  a t  d c z p t i ~  or  overburden c o n d u c t o r s  of 
v a r i a b l e  t h i c k r ~ c s s ,  a f u l l  set  of s o u n d i n g  c u r v c s  would be 
required. 'The c u r r e n t  presc .n t ; i t ion  is not: i n  a form which  c a n  be 
u s e d  d i r e c t l y  i n  ;I s o w l d i n g  c x p e r i ~ w ~ ~ t .  All of the i ~ r f o r m a t i o n  
r c q u i  r cd  t o  d o  ;I ~:cornc.t r i c  sot~riclin): i s  Irowcvc:r p r c s c n t c d .  



Conductance Determination: The necessary ra t io s  for Figure  4 6 ~  
are RM/Rf1 and R L / R ~ {  US ing  t h e  ncga t i ve peak ainpl i t udes , 
we get RM/K8 ' 0.68  and KL/RH = 0 . 3 9 .  T h e  inferred 
conductance x c o i l  separation pro4uct ( f  ro~n F i e u r e  4 6 ~ )  i s  2000 
(using RFl /RfI )  and 4000 (us in}:  I~I~/H~~). I f the ;iveragc !I tl. 
product i s  used, thc source has a n  i n t e r p r e t e d  c o ~ ~ d u c ~ c l n c e  of 
(3000/50) = 60 S i e m n s .  

comparing ac tua l  and iaterprcttsd soirrcc piIrameters i n  t a b l e  form, 

111 t h i s  test c : ~ s c ,  t i  i r t  t i  : ; u t ~ ~ . ( . t ~  ~);lr.inr~Lc r:i ;Art! { l t ~ i t c  
c lose to t llosc :bs :nt1.i::u r t d  by ol: l,tbr : : N ~ : I  11:; . ' l ' l ~ t ~  f it. i s  o p  L i m11n cjt1t8 

i )ri~nari  ly j i i  I s t  i I I t . o i  I : i ~ * ( ) . 1 r i l t  i o 1 1  OVC.1- :I 

tnr1:et which i:; ~ ~ c ; i t .  s u r l ; t c c ,  ; 1 1 t .  nnd clu:;cly .ipprt~xiiib;ltccl by 
a d i p p i n g  plcltc?, 
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o n d u c t o r  i n  this case i n  i1 n e a r  v e r t i c a l  graphitic i t r g i l l i t e  
a p p r o s i m a  t c ?  1 y 85 mcDtcrs  o f  r c s  is t ivc.  ovc rburc icn .  ' I ' l~c GENLK 

") p'of i l c s  are  g i  vc.11 i u E'it:ure 1 L .  'I'lrc i n L c r p r c t a t i o n  i s  a t  t e m p t e d  
w i t h  t h e  minlnlr~rn cf;lt;~set r c q r ~ i r c d  ( 1 0 1 2 . 5 / 1  12 .5  and 3037.5/112.5 
a t  one c o i l  s c p a r n t  i o n ) .  

From the F i e l d  p r o f i l e s ,  wc c m  p i c k  o f f  t h c  u e c e s s a r y  a m p l i t u d e s .  

Frcquel lcy L e f t  Pos. R i g h t  P o s .  Rat io Pos. N e g a t i v e  
P a i r  Peak ( X )  Peak ( X )  ----- Peaks -. Peak (%)  

Dip D e t e r m i n a t i o n :  A r e i \ s ~ n ; t h l ~ a  f i t  t o  t h e  m i s t e r  c u r v e s  (Figures 
44A, 44H, 4 4 C )  is  foulrd f o r  n body d i p p i n g  a t  30" (h/l.  = 0 . 1 8 ) .  

Depth Determination: F i g u r e  4 5  suggests L / h  = 2.6 ( D i p  = 30"). 
This gives  an a p p a r e n t  d e p t h  of b u r i a l  of ( 1 5 0 / 2 . 6 = )  58 meters. 

Conductance Determination: G i v e n  a IIM/KII r a t i o  o f  (-8.0/-12 A=) 
0.64, we i n t e r p r e t  a ~ r t L  v a l u e  of 1 3 0 0  a n d  a conductancc of 
(1300/150=) H S i e m e n s .  

~ l t h o t t g h  t h e  c o n d u c t a n c e  v n l u c  c o u l d  be c o n s i d e r e d  as r e a s o n a b l e ,  
the d i p  a n d  d e p t h  are  not .  'Chc conr i r rc to r  is a broad near v e r t i c a l  
s o u r c e  o r  85 meters s u b - s u r f a c e .  T h e  breadth of t h e  c o n d u c t o r  
w i l l  cause some d i f f i c u l t i e s .  Thc asymmetry of t h e  p r o f i l e s  
suggests i n t e r f  e r c n c c  f r o m  a c o r l d u c t o r  ( c o n d u c t i v e  o v e r b u r d e n ? )  t o  
t h e  r i g h t  o f  the mmtn zone a t  500s. A s h o r t e r  c o i l  s e p a r a t i o n  

I -  might isolate the r e s p o n s e  d u c  t o  rhc c o ~ r d u c t o r .  

4.3 C o n d u c t o r  a t  DcpthUndcrCor~duct ivcOverburden 

The  f i e l d  prof  i lcs  ( F i g u r d  T 3 )  was g a i n e d  over a known EX t a r g e t .  
D r i l l i n g  has shown t l ~ c  t a r g e t  to bc n series  of steeply d i p p i n g  
g r a p h i t i c  b a n d s  of a t o t a l  b r c i l d t t ~  of a p p r o x i m a t e l y  50 meters, 

' 4 2  mctcrs of c o n d u c t i v e  o v e r b u r d e n .  

Both CENLE profilcs show a consistc~lt  o f f s e t  d u e  to  ttre c o n d u c t i v c  
o v c r b u r d c n .  From t h e  p r o f i l e s ,  posi t  i v c  of fscts o f  4 X  (1012.5 /  
112.5) nnci 17X ( 3 0 3 7 .  5 / 1  1 2 . 5 )  itre ~ c . c ! r l .  

F i g u r e s  4 2  and  4 3  may bc used i n  :ln ; ~ t t c l e p t  t o  i n t e r p r e t  c o n d u c -  

i t i v i t y  a n d  t h i c k n e s s  o f  an o v c r h \ ~ r d c n  l a p e r .  I n  csscncc, ol le  i s  
looking f o r  a :;olut i o n  w h i c h  1;i v r s  ~ h c  r-cB:;poil:;c l c v c  1s sccn a t  

j b o t h  frcqucncy p;li rs. Using Fi);urr 4 2 ,  wt. d r a w  a l i n e  p a r a 1  l c l  t o  
the x - a x i s  a n d  i ~ ~ ~ ( : r s ~ c t  ing t.111' V-11x1s :it 4 X .  A t  e i l~ l l  p o i n t  

I 
1 



Figure T 2  
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w l ~ ~ ! r c  ~ l l i s  l i w  inL~!~-ct!pL?i L I I C  l ! j l .  C I I ~ V C . : ; ,  ;I v e r l i c a l  l in t !  is . 
drawn. T h i s  S:IIIR! l i n t ?  ( i o ~  t l w  t : ~ I r r e c L  S D ~ U ~ ~ O I I )  : i h ~ u l d  go 
r 1  I i i :  i t  i n  I 4 .  T h i s  e x c r c i s e  shows 
good a1:r,!emerlc f o r  t l ~ c  ! ; i ~ L ~ i o ~ s  I I  = 0  I .  = 1 3 0 )  and  (1111. = 

7 0.25,  01.- = 2511). TILL! ; l ; ; r c c c l e ~ ~ t s  l o r  (IIIL. = 2 . 0 ,  r:L2 = 6 7 ) .  (1111. 
= 0.125 ,  0 L 2  = 4 8 0 )  a n d  ( h / L  = 0 . 0 6 2 5 ,  U L ~  = l t lV0) :.,re almost .  as 
good. h l t h o u g h  t l i c r e  is suli!c pr?:f t ! rcnce f o r  h/l. o f  a p p r o x i m a t e l y  
0.375 a n d  ;I cjL2 of : ~ p l ~ r o x i n ; : ~ t e l y  9 ,  i c  i s  c l c n r  tlm: o n l y  o h L  i s  
r e a s o n a b l y  well d c t e r m i n c d  a t  62 .5 .  

Us ing  o u r  p c c f c r r e d  e s t i m a t e s ,  a n  o v e r b u r d e n  l a y e r  of 37.5 meters - 
t h i c k n e s s  a n d  a  c o n d u c t i v i t y  of  0 . 019  S i emens  o r  a  r e s i s t i v i t y  o f  
52 ohm-mcters is inter11retc:d. ! ) r i l l i r ? g  c s : . i b l i s l ~ c d  t h e  o v e r b u r d e n  
3s b e i n g  42 incLcrs   hick. 

Al though  t h *  i n t c r p r c c e d  v a i u e  of  t h i c k n e s s  was r e a s o n a b l y  c l o s e  
t o  t h e  a c t u a l  v a l u e ,  t h e  p r o c e d u r e  i s  noc recommended. The  i n s t a -  
b i l i t i e s  i n  t h e  i n v e r s i o n  c o u l d  b e s t  be overcome by d a t a  a t  more 
f r e q u e n c i e s  o r  c o i l  s e p a r a t i o n s  o r  b o t h .  Givc!n t h e  l i m i t e d  r a n g e  
oE f r c q u r n c i c s ,  : :conetr ic  sound in!:^ a rc  e x p e c t e d  t o  S e  t h e  b e t t e r  
app roach  i n  mos t  c a s e s .  

S u b t r a c t i n g  t h e  r e s p o n s e s  d u e  t o  a c o n d u c t i v e  l a y e r ,  tile anomaly  
I 

h a s  t h e  f o l l o w i n g  d i . ~ p o s t i c  a m p l ~ t u d e s .  

Frequency  ] . e f t  LJos. R i g h t  Pos.  R a t i o  N e g a t i v e  
P a i r  Peak  ( X )  Peak  ( X )  Peak  (%) - 

Dip Determination: T h e r e  i s  no  o b v i o u s  f i t  of  t h e  r a t i o s  of  
p o s i t i v e  p e a k s  t o  c u r v e s  s h o v n  i n  F i g u r e s  4 4 h ,  448  a n d  44C. T h e r e  
is some p r e f c r ~ ! n c c  f o r  a d i p  of  60 d e ~ r c e s  o r  g r e a t e r .  The 
p o s i t i v c  p e ~ k  : ~ m p l i  t u d c s  n r u  n o t  incr:c,  h w c v c r  . and  t h e i r  r a t i o  
c o n s e q u e n t l y  U I I S  t a h l c .  Ln t h e  : ~ b s c n c c  oi e v i d e n c e  to  t h e  
c o n t r a r y ,  a  d i p  of  90" is assu i :~ed .  

Depth D e t e r m i n a t i o n :  Figuri:  $5  ou,:!;c:;ts a n  l./h of  3 . 05  ( D i p  = 
90') o r  2.95 ( a i l )  = b o o ) .  hssu:ni.i~): nn  ; Ivcrngc I./h of  3 . 0 ,  t h e  
interpreted d c p ~ i i  o i  b u r i a l  is ( l O =  3 3  ti1cter.s. 
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PART B 

PHOENIX GEOPHYSICS LIMITED 

NOTES ON THE THEORY,METIIOD OF FIELD OPERATION 

AND PRESENTATION OF DATA 

FOR THE INDUCED POLARIZATIOY METHOD 

1nduc.ed P o l a r i z a t i o n  as a g e o p h y s i c a l  m e a s u r e m e n t  

r e f e r s  t o  t h e  b l o c k i n g  a c t i o n  o r  p o l a r i z a t i o n  o f  meta l l i c  o r  

e l e c t r o n i c  c o n d u c t o r s  i n  a n~ediurrr o f  i o n i c  s o l u t i o n  

c o n d u c t i o n .  

T h i s  e l e c t l o - c h e m i c a l  phenomenon o c c u r s  w h e r e v e r  

e l e c t r i c a l  c u r r e n t  i s  p a s s e d  t h r o u g h  a n  area whi -ch  c o n t a i n s  
1 

m e t a l l i c  m i n e r a l s  s u c h  as  b a s e  m e t a l  s u l p h i d e s .  K o r r n a l l y ,  w h e n  

c u r r e n t  is p a s s e d  t h r o u g h  t h e  g r o u n d ,  a s  i n  r e s i s t i v i t y  m e a s u r e -  

m e n t s ,  a l l  of t h e  c o n d u c t i o n  t a k e s  p l a c e  t h r o u g h  i o n s  p r e s e n t  

i n  t h e  water c o n t e n t  o f  t h e  r o c k ,  o r  s o i l ,  i . e . ,  b y  i o n i c  
+ 

c o n d u c t i o n .  T h i s  is b e c a u s e  almost a l l  minerals  h a v e  a much 

h i g h e r  s p e c i f i c  r e s i s t i v i t y  t h a n  g r o u n d  water. T h e  g r o L p  o f  

m i n e r a l s  commonly d e s c r i b e d  as " m e t a l l i c " ,  h o w e v e r ,  h a v e  

s p e c i f i c  r e s i s t i v i t i e s  much l o w e r  t h a n  g r o u n d  waters. T h e  

i n d u c e d  p o l a r i z a t i o n  e f f e c t  t a k e s  p l a c e  a t  t h o s e  i n t e r f a c e s  

w h e r e  t h e  mode o f  c o n d u c t i o n  c h a n g e s  f r o m  i o n i c  i n  t h e  s o l u t i o n s  

f i l l i n g  the i n t e r s t i c e s  o f  t h e  r o c k  t o  e l e c t r o n i c  i n  t h e  

metal l ic  m i n e r a l s  p r e s e n t  i n  t h e  r o c k .  

T h e  b l o c k i n g  a c t i o n  or  i n d u c e d  p o l a r i z a t i o n  m e n t i o n e d  

.- above, w h i c h  d e p e n d s  upon t h e  c h e m i c a l  e n e r g i e s  n e c e s s a r y  t o  

a l l o w  t h e  i o n s  t o  g i v e  u p  o r  r e c e i v e  e l e c t r o n s  f r o m  t h e  meta l l i c  
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s u r f a c e ,  i n c r e a s e s  w i t h  t h e  time t h a t  a d . ~ .  c u r r e n t  is a l l o w e d  

t o  f l o w  t h r o u g h  t h e  r o c k ;  i . e .  , as i o n s  p i l e  u p  a g a i n s t  t h e  

me ta l l i c  i n t e r f a c e  t h e  r e s i s t a n c e  t o  c u r r e n t  f l o w  i n c r e a s e s .  

E v e n t u a l l y ,  t h e r e  is enough p o l a r i z a t i o n  i n  t h e  form of 

e x c e s s  i o n s  a t  t h e  i n t e r f a c e s ,  t o  a p p r e c i a b l y  r e d u c e  the amoun t  

of c u r r e n t  f l o w  t h r o u g h  t h e  me t a l l i c  p a r t i c l e .  T h i s  

p o l a r i z a t i o n  t a k e s  p l a c e  a t  e a c h  of  t h e  i n f i n i t e  number  o f  

s o l u t i o n - m e t a l  i n t e r f a c e s  i n  a m i n e r a l i z e d  r o c k .  

When t h e  d.c. v o l t a g e  u s e d  t o  create t h i s  d . c .  

c u r r e n t  f l o w  is  c u t  o f f ,  t h e  Cou lomb  forces b e t w e e n  t h e  c h a r g e d  

i o n s  f o r m i n g  t h e  p o l a r i z a t i o n  c a u s e  t h e m  t o  r e t u r n  t o  t h e i r  n o r m a l  

p o s i t i o n .  T h i s  movement  of c h a r g e  c rea tes  a small  c u r r e n t  ( f l o w  

w h i c h  c a n  b e  m e a s u r e d  o n  t h e  s u r f a c e  of t h e  g r o u n d  as  a d e c a y l n g  

p o t e n t i a l  d i f f e r e n c e .  

From a n  a l t e r n a t e  v i e w p ~ l n t  i t  c a n  be s e e n  t h a t  i f  t h e  

d i r e c t i o n  of t h e  c u r r e n t  t h r o u g h  t h e  s y s t e m  is r e v e r s e d  

r t a p e a t e d l y  before t h e  p o l a r i z a t i o n  o c c u r s ,  t h e  e f f e c t i v e  

r e s i s t i v i t y  o f  r!le s y s t e m  as a w h o l e  w i l l  c h a n g e  as  t h e  f r e q u e n c y  

of r h e  . s w l t c h i t l g  1s c h a n g e d .  T h i s  is  a c o n s e q u e n c e  o f  t h e  f a c t  

t h a t  t h e  a m o u n t  of c u r f e n t  f l o w l n g  t h r o u g h  e a c h  me ta l l i c  i n t e r -  

f a c e  d e p e n d s  u p o n  t h e  l e n g t h  o f  t i m e  t h a t  c u r r e n t  h a s  b e e n  

p a s s i n g  t h r o u g h  i t  i n  o n e  d i r e c t i o n .  

T h e  v a l u e s  o f  t h e  p e r  c e n t  f r e q u e n c y  e f f e c t  o r  F . E .  are 

a n l e a s u r e m e n t  of t h e  p o l a r i z a t ~ o n  i n  t h e  r o c k  mass. H o w e v e r ,  

s i n c e  t h e  m e a s u r e m e n t  of t h e  degree o i  p o l a r i z a t i o n  is r e l a t ed  

t o  t h e  a p p a r e n t  r e : ; i s t i v i t y  of t h e  rock m a s s ,  i t  is  f o u n d  t h a t  t h e  

metal  f ac . to r '  v a l u e s  o r  M.F. c a n  be u s e f u l  V ~ ~ U P S  
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determining the amount of polarization present in the rock 

mass. The MF values are obtained by normalizing the F.E. 

values for varying resistivities. 

The Induced Polarization measurement is perhaps the 

most powerful geophysical method for the direct detection of 

metallic sulphide mineralization, even when this mineralization 

is of very low concentration. The lower limit of volume per 

cent sulphide necessary to produce a recognizable I P  anomaly 

will vary with the geometry and geologic environment of the 

source, and the method of executing the survey. However, sulphide 

mineralization of less than one per cent by volume has been 

detected by the IP method under proper geological conditions. 
I 

The greatest application of the 1 P  method has been 

in the search for disseminated metallic sulphides of less than 

20% by volume. However, it has also been used successfully in 

the search for massive sulphides in situations where, due to 

source geometry, depth of source, or low resistivity of surface 

layer, the EM method cannot be successfully applied. The abilj ty 

to differentiate ionic conclucrors, such as u a t e r - j  ilied shea r  

zones, makes the IP method a useful tool in checking LA1 anomalies 

which are suspected of being due to these causes. 

I n  n o m a 1  field nppl ications the IP  method does not 

differentiate between the economically important metallic minerals 

such as chalcopyrite, chalcocite, molvbdenite, galena, etc., 

and the other metallic minerals such as pyrite. The lnduced 

Polarization e l l c c t  1s due to the total of all electronic 

conducting minerals in tlrc rock mass. Other electronic conducting 
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materials w h i c h  c a n  p r o d u c e  an  I P  r e s p o n s e  are  m a g n e t i t e ,  

p y r o l u s i t e ,  g r a p h i t e ,  a n d  some forms o f  h e m a t i t e .  

I n  t h e  f i e l d  p r o c e d u r e ,  m e a s u r e m e n t s  o n  t h e  surface 

are made i n  a. way t h a t  al lows t h e  e f f e c t s  o f  l a t e r a l  changes 

i n  t h e  p r o p e r t i e s  o f  t h e  g r o u n d  t o  be s e p a r a t e d  f r o m  t h e  

e f f e c t s  o f  v e r t i c a l  c h a n g e s  i n  t h e  p r o p e r t i e s .  C u r r e n t  is  

a p p l i e d  t o  t h e  g r o u n d  a t  t w o  p o i n t s  i n  d i s t a n c e  ( X )  a p a r t .  

T h e  p o t e n t i a l s  are m e a s u r e d  a t  t w o  p o l n t s  (X) f e e t  a p a r t ,  i n  

l i n e  w i t h  t h e  c u r r e n t  e l e c t r o d e s  is an  i n t e g e r  ?lumber ( n )  t i m e s  

t h e  bas ic  d i s t a n c e  ( X ) .  

T h e  m e a s u r e m e n t s  a r e  made a l o n g  a s u r v e y e d  l i n e ,  w i t h  

a c o n s t n n t  d j  s t 2 n c e  ( n S )  h e t w e e n  t h e  n e a r e s t  c u r r e n t  a n d  p o i t t 3 - t i a l  

elc)c ~ r o d e s  . 1 1 1  most s u r v e y s ,  several t r a v e r s e s  a re  made w i t h  

v a r i o u s v a l u e s o f  ( n ) ;  i . e . ,  ( n )  = 1 ,  2 ,  3 ,  4 ,  e t c .  The k i n d  

o f  s u r v e y  r e q u i r e d  ( d e t a i l e d  o r  r e c o n n a i s s a n c e )  d e c i d e s  t h e  number 

of v a l u e s  of ( n )  u s e d .  

I n  p l o t t i n g  t h e  r e s u l t s ,  t h e  v a l u e s  o f  a p p a r e n t  

r e s i s t i v i t y ,  a p p a r e n t  p e r  cent f r e q u e n c y  ( 3 :  f e c t  , a n d  t h e  a p p a r e n t  

metal f a c t o r  m e a s u r e d  f o r  t-ach se t  o f  e l e c t r o d e  p o s i t i o n s  are 

p l o t t e d  a t  t h e  j n t c r s e c t i o n  o f  g r i d  l i n e s ,  o n e  from t h e  c e n t e r  

p o i n t  o f  t h e  c u r r e n t  e l e c t r o d e s  a n d  t h e  o t h e r  f r o m  t h e  c e n t e r  

p o i n t  of t h e  p o t e n t i a l  e l e c t r o d e s .  ( S e e  F i g u r e  A )  T h e  

r e s i s t i v i t y  v a l u e s  a r e  p l o t t e d  a t  t h e  t o p  of t h e  d a t a  p r o f i l e ,  

a b o v e  t h e  m e t a l  f a c t o r  v a l u e s .  On a t . h i r d  l i n e .  b e l o w  t h e  

metal f a c t o r  v a l u e s ,  a re  p l o t t e d  t h e  v a l u e s  of t h e  p e r c e n t  

f r e q u e n c y  e f f e c t .  T h e  l a t e r a l  d i s p l a c e m e n t  o f  a g i v e n  v a l u e  is 

c i e t e r m i n t ~ c l  b y  t h e  l oca t ion  a l o n g  t h e  s u r v e y  l i n e  of t h t .  c e n t e r  



p o i n t  b e t w e e n  t h e  c u r r e n t  a n d  p o t e n t i a l  e lect rodes .  The  

d i s t a n c e  o f  t h e  v a l u e  f r o m  t h e  l i n e  is  d e t e r m i n e d  by t h e  

d i s t a n c e  ( n X )  b e t w e e n  t h e  c u r r e n t  a n d  p o t e n t i a l  e l e c t r o d e s  

when t h e  m e a s u r e m e n t  was made.  

T h e  s e p a r a t i o n  b e t w e e n  s e n d e r  a n d  recelver e l e c t r c d e : ,  

i s  o n l y  o n e  f a c t o r  w h i c h  d e t e m i n e s  t h e  d e p t h  to ~ h i c h  t h e  g r o u n d  

i s  b c i n g  s a m p l e d  i n  a n y  p a r t i c u l a r  rnt!as:;urement. T ! ~ e  p l o t s  t h c l i ,  

when c o n t o u r e d ,  a r e  n o t  s e c c i o : ~  maps of t h e  e l e c t r i c a l  propertie:; 

o f  t h e  g r o u n d  u n d e r  t h e  s u r v e y  l j n e .  T h e  i n t e r p r a t a t i o n  of t h e  

r e s u l t s  f r o m  a n y  g i v e n  s u r v e y  m u s t  be c a r r i e d  o u t  u s i n g  t h e  

combined  e x p e r i e n c e  g a i n e d  f r o m  f i e l d  r e s u l t s ,  mode l  s t u d y  

r e s u l t s  and t h e  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 .  The  p o s i t i o n  o f  
1 
I 

t h e  e l e c t r o d e s  when a n o m a l o u s  v a l u e s  are  m e a s u r e d  i s  i m p o r t a n t  

i n  t h e  i n t e r p r e t a t i o n .  

I n  t h e  f i e l d  p r o c e d u r e ,  t h e  i n t e r v a l  o v e r  w h i c h  t h e  

p o t e n t i a l  d i f f e r e n c e s  are m e a s u r e d  is t h e  same as t h e  i n t e r v a l  

o v e r  w h i c h  t h e  e l e c t r o d e s  are  moved a f t e r  a series o f  p o t e n t i a l  

r e a d i n g s  h a s  b e e n  made. One o f  t h e  a d v a n t a g e s  of  t h e  I n d u c e d  

P o l a r i z a t i o n  m e t h o d  is t h a t  t h e  same e q u i p m e n t  c a n  be u s e d  f o r  

b o t h  de t a i l ed  a n d  r e c o n n a i s s a n c e  s u r v e y s  m e r e l y  b y  c h a n g i n g  t h e  

d i s t a n c e  ( X )  o v e r  w h i c h  t h e  e l e c t r o d e s  are moved e a c h  t i m e .  I n  

t h e  p a s t ,  i n t e r v a l s  h a v e  b e e n  u s e d  r a n g i n g  from 2 5  f e e t  t o  2000 

f e e t  f o r  ( X ) .  I n  e a c h  case .  t h e  d e c i s i o n  as  t o  t h e  d i s t a n c e  ( X )  

a n d  t h e  v a l u e s  o f  ( n )  t o  b c  u s e d  i s  l a r g e l y  r l c t n r m i n e d  b y  t h e  

e x p e c t e d  s i ze  of  t h e  m i n e r a l  d e p o s i t .  b e l n g  s o u g h t ,  t h e  s i z e  of 

t h e  e x p e c t e d  anornal y a n d  t h t ~  s p e e d  w i  t l )  wh ich  i t  is d e s i r e d  to  

p r o g r e s s .  
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T h e  diagram i n  F i g u r e  A d c m o n s t r a t t ? ~  t n e  m e t h o d  u s e d  

i n  p l o t t i n g  t h e  r e s u l t s .  Each  v a l u e  of t h e  a p p a r e n t  r e s j s t i v i t , y ,  

a p p a r c n t  metal  i a c t o r ,  a n d  a p p a r e n t  pe r  c e n t  f r e q u e n c y  e f f e c t  

i s  p l o t t e d  a n d  I d e n t i f i e d  b y  t h e  p o s i t i o n  of t h e  f o u r  electrodes 

when t h e  m e a s u r e m e n t  was rnadc . I t  c a n  be s e e n  rha t  t h e  v a l u e s  

m e a s u r e d  f o r  t h e  l a r g e r  v a l u e s  of  ( n )  a rc  p l o t t e d  f a r t h e r  

f r o m  t h e  l i n e  indicating t h a t  t h e  t h i c k n e s s  of t h e  l a y e r  of 

t h e  e a r t h  t h a t  is b e i n g  t e s t e d  is  g r e a t e r  t h a n  f o r  the smaller 

v a l u e s  of ( n ) ;  i . e . ,  t h e  d e p t h  o f  t h e  rneasuremec t  is  i n c r e a s e d .  

T h e  I P  m e a s u r e m e n t  1s b:ts I c a l l y  o b t a i n e d  b y  m e a s u r i n g  

t h e  d i f f e r e n c e  i n  p o t e n t i a l  o r  v o l t a g e  ( A  V j  o t : , tx lned  a t  t w c ~  

o p e r a t i n g  f r e q u e n c i e s .  T h e  v o l ? a g e  is t h e  produ:~ o f  t h e  c ~ r r e n t  
1 

t h r o u g h  t h e  g r o u n d  a n d  t h e  apparent r r > s i . ; t j v i t y  o f  t h e  g r o u l ~ d .  

T h e r e f o r e ,  i n  f i e l d  s i t u a t i o n s  w h e r e  t h e  c u r r e n t  i s  v e r y  l o w  

d u e  t o  poor e l e c t r o d e  c o n t a c t ,  o r  t h e  a p p a r e n t  r e s i s t i v i t y  is 

v e r y  l o w ,  o r  a c o m b i n a t i o n  of  t h e  t w o  e f f e c t s ;  t h e  v a l u e  o f  

(AV) t h e  c h a n g e  is  p o t e n t i a l  w i l l  be  too small  t o  b e  

m e a s u r a b l e .  T h e  s y m b o l  "TL" o n  t.he d a t a  p l o t s  i n d i c a t e s  t h i s  

s i t u a t i o n .  

I n  some s i t u a t i o n s  s p u r i o u s  n o i s e ,  e i t h e r  man-made 

o r  n a t u r a l ,  w i l l  r e n d e r  i t  i m p o s s i b l e  t o  o b t a i n  a r e a d i n g .  

T h e  s y m b o l  "N" on  t h e  d a t a  p l o t s  i n d i c a t e s  a s t a t i o n  3-t w h i c h  

it. is too n o i s y  t o  r e c o r d  a r e a d i n g .  If  a r e a d i n g  can b e  o b t a i n e d ,  

b u t  f o r  r e a s o n s  o f  n o i s e  t h e r e  is some d o u b t  as t o  i ts  a c c u r a c y ,  

t h e  r e a d i n ?  is b r a c k e t e d  i n  t h t .  da t : r  p l o t  ( ) .  

I r l  c e r t a i n  s~ tua t  lolls n e g a t i v e  \,nLur:, of A p p a r t : ~ ~  ! 

E r e q u e n c y  E l  f ect arc r tbcorded  . '1'11 1 s may t jc-  dutl to t l ! t ~  p , ~ - i ) i o g  L L .  
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e n v i r o n m e n t  o r  s p u r i o u s  e l e c t r i c a l  e f f e c t s .  The a c t u a l  n e g a t i v e  

f r e q u e n c y  e f f e c t  v a l u e  r e c o r d e d  1s i n d i c a t e d  o n  t h e  d a t a  p l o t ;  

however ,  t h e  symbol  "NEG" is i n d i c a t e d  - >r t h e  c o r r e s p o n d i n g  

v a l u e  of A p p a r e n t  Metal. F a c t o r .  In c o n t o u r i n g  n e g a t i v e  v a l u e s  

t,he c o n t o u r  l i n e s  arc indicated t o  t h e  n e a r e s t  p o s i t i v e  v a l d e  

i n  t h c  i m m e d i a t e  v i c i n i t y  o f  t h e  n e g a t i v e  v a l u e .  

T h e  symbol  "NR" ~ n d i c a t e s  t h a t  f o r  some reasor ]  t h e  

o p e r a t o r  d i d  n o t  a t t e m p t  t o  r e c o r d  a  r e a d i n g ,  a l t h o u g h  normal  

s u r v e y  p r o c e d u r e s  would s u g g e s t  t h a t  o n e  w a s  r e q u i r e d .  T h i s  

may be d u e  t o  i n a c c e s s i b l e  t o p o g r a p h y  o r  o t h e r  s imilar 

r e a s o n s .  Any symbol  o t h e r  t h a n  t h o s e  d i s c u s s e d  above  is u n i q u e  

t o  a  p a r t i c u l a r  s i t u a t i o n  and  is d e s c r i b e d  w i t h i n  t h e  body 
I 

o f  t h e  r e p o r t .  

PHOENIX GEOPHYSICS LIMITED 



M E T H O D  U S E D  IN  P L O T T I N G  DIPOLE-  DIPOLE 

I N O U C E O  P O L A R I Z A T I O N  A N D  R E S I S T I V I T Y  R E S U L T S  

n - 4 

n - 3  

n - 2  

n - l  

S t a t i o n s  on line x = Electrode spreod length 
n E lec t rode  repora t ion  

P P P 
1,2 - 6,7 2,3-7,8 3.4-8,9 

P P P P 
1,2-5,6 2,3-6,7 3.4-7.8 4.5-8,g Apparent Resistivity 

n - 2  M. F. M .F. M. F. M.F. M.F. 
1,2-4.5 23-5.6 3,4-6.7 4,5-7,8 5,6-8,9 

n - 3  M.F. M . F  M.F. M.F . 1,2-3,6 2,3-6,7 3,4-7,8 43-8,9 Apparent Mstol  Fac tor  I 
n - 4  M.F.  M . F. M.F. 1,2 -6,? 2,3-7,s 3 , 4 - 6 , 9  

n - 3  F. E. F. E. F.E. F.E. 
1 2 - 5 6  2 J-6,7  3,4-7,e 4.5-6,9 Apporen t  Percent 

n - 4  F.E. F .  E .  F. E. Frequency Eff  a c t  
i,2-6,7 2,3-7,8 3,4-8,9 
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# : I 8 3 1 6 9 8 0  
: 9 - J A N - 8 4  
: N O N E  

C C :  D A V I D  G A M B L E  
S a m o  l e P r e p  C u  Zn 

3escr i o t i  on c o d e  opm DDiTl 

4 1 4 1 5  207  

MEMBtH 
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212  BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

C A N A D A  V7J 2 C 1  

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 0 4 3 - 5 2 5 9 7  

I 
i 

- C E R T I F I C A T E  3 F  - - - - - - - - - - - - - - J  

TO : S E L i O  M I N I N G  G G X P O I A T I E N  L T D  _I A [ -  C E R T .  # : A 8 3 1 6 3 8 0 - 0 0 2 - A  

4 3 2  - 5 3 5  THUilL3W ST .  
VANCOUVERT B.C. 
V 6 E  3 L 2  JAN 1 0 1984 

I N V O I G E  # : I 8 3 1 6 9 8 0  
D A T E  : 9 - J A Y - 8 4  
P - 0 .  # : N O N E  
1 0 1 1 1  

CG: D A V I D  G A M B L E  
S a m ?  l e  P r e p  Cu Zn 

desc r  i  ti on c o d e  ~ o r n  D D ~  
4 1 4 5 5  207 730 192 -- 

MEMBER 
CANADIAN TESTING 

. - -  

. C -  

C e r t i f i e d  by  .... . ........ ..... .... 



I 

CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER, B C 

CANADA V7J 2C1 

TELEPHONE (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TE LE X 043-52597 

T O  : SELCO MINING LOIPO?ATIOV L T 3  d & h  C E R T .  # : A8316380-001-A 

c-: . c- -3 - q INVOILE # : I 8 3 1 6 9 8 0  
432 - 5 3 5  THUqL3W S T .  DATE : 9 - J A N - 8 4  
V A N C O U V E R ,  a . ~ .  P.O. # : NONE 
V6E 3L2 ~ ~ ~ 1 0 1 9 8 4  1 0 1 1 1  

C C :  D A V I D  G A M B L E  
Sam3 l e  P r e p  Ag A A  A J  

d e s c r  i  ti on c o d e  q / t o n n e  q / t o n n e  

<0.1 - - - - - 
4 1 4 5 4  207  1.7 < O o  1 - - - - - 

................ a.......... 

MEMBER q e g i s t e r e d  A s s a y s r ,  P r o v i n c e  o f  B r i t i s h  C o l u m b i a  
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX . 043-52597 

S a m p  l e  P r e p  Ag A A  Au 
d e s c r  i  ti on c o d e  q / t o n n e  q / t o n n e  

41455  207  2  8  < O .  1 
41456  1 -1 207  2.8 <O. 1 
41457  59 2 0 7  2.8 <0.1 
41458  207  3  m 0  < O m  1 
4 1 4 5 9  2 0 7  5.0 < O m  1 
41460  207 2 - 3  < O o  1 
4 1 4 6 1  207 1 0 0  < 0 0 1  

T D  : SELCO M I N I N G  COiPJZATIOY LTD d c i i  CERT. # : A8316980-302-A I 

s - e3-~3 I N V O I C E  # : I 8 3 1 6 9 8 0  
402  - 5 3 5  THUqLDN ST, 9ATE : 9-JAY-84 
V A N t O U V E R v  3.C. P.0, $ : NONE 
V 6 E  3L2 JAN 1 0 1984 

1011  1 

C C :  D A V I D  GAMBLE 

- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER B C 

CANADA V7J 2C1 

TELEPHONE (604) 984-0221 1 ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043 52597 

I 
T O  : SELCO M I N I N G  CORPORATIDN LTD CERTw # : 48317311-001-A 

I N V O I C E  # : I 8 3 1 7 0 1 1  
4 0 2  - 5 3 5  THURLOW ST. DATE : 11-JAN-84 
VANCOUVERI 3.C. &.A. h P - 0 -  # : WONE - 
V 6 E  3L2 S- -%3-B  J A N  1 2 1984 1 0 1 1 1  

C C :  Dw GAMBLE 
Samp l e P r e p  Ag A A  Au 

d e s c r  i p t i o n  code g / t o n n e  g l t o n n e  
4 1  45 2  2 0 7  1.7 < O w 1  

MEMBER 
CANADIAN TESTING 

ASSOCIATION 

~ e g i s t e r e d  A s s a y e r *  P r 3 v i n c e  o f  a r  i t i s h  C o l u m b i a  



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 1 

1-- 
T O  : S E L C O  M I N I N G  CORP3RATION L T D  

I N V O I C E  !# : I 8 3 1 7 0 1 1  
4 0 2  - 535 T%URLOW ST. : i.ccc, DATE : 11-JAN-84 
V A N C O U V E R v  BoCm - PmOm # : NONE 
V ~ E  3 ~ 2  2 -  Q3-S JAN 1 2  1984 l o i l l  

CC: 0. G A M S L E  
Sample P r e p  Ag A A  Au 

o e s c r  i p t  i on code g t  t o n n e  g /  tonne  
4 1 5 0 2  2 0 7  1.3 < O m  1  - - -- - - -- 
4 1 5 0 3  2 0 7  2.8 <0 .1  - - -- -- -- 
4 1 5 0 4  2 37 8ml 0.2 - - -- -- -- 
41505  2 0 7  1 0 9 < O m 1  - - -- -- -- 
4 1 5 0 6  2 0 7  4 - 4  < O m 1  - - -- -- -- 
41507  2 07  4 0 4  < O m 1  - - -- -- -- 
4 1 5 0 8  2 0 7  l o  0  < O o 1  -- -- -- -- 

4 

/ 

m m m m m m m m . m ~ m m ~ m m m m  

MEMBER R e g i s t e r e d  A s s a y e r *  P r o v i n c e  o f  a r  i  t i s h  Co lumbia  
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C 

CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS T E L E X 043-52597 

i 
- ' I C E R T I F I C A T E  OF ANALYSIS  1 ---4 I- 

L -2 
TO : SELCO M I N I N G  CORPORATION L T D  CERTo # : A 8 3 1 7 0 1 1 - 0 0 1 - A  

I N V O I C E  # : I 8 3 1 7 0 1 1  
402 - 5 3 5  THURLOW ST. D A T E  : l l - J A N - 6 4  
V A N C ~ U V E R I  8.c. c\81 JAN 121984 P . G .  # : NONE 
V 6 E  3 L 2  1 0 1 1 1  

3- 523-lr 
CC: D m  GAMBLE 
Samp l e P r e p  C u  Zn 

desc r  i p t  i on code DPm P P ~  
4 1 4 6 2  2 0 7  5 5  2 6 0  

MEMBER C e r t i f i e d  by . ~ o o ~ ~ ~ ~ . ~ o o o ~ . m o . . ~ ~ ~  
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 

TELEPHONE. (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

L 1 

T O  : S E L C O  M I N I N G  C O R P O R A T I O N  L T D  C E R T .  # : A 8 3 1 7 0 1 1 - 0 0 2 - A  
I N V O I C E  # : I 8 3 1 7 0 1 1  

402  - 5 3 5  T H U R L O W  ST.  D A T E  : 1 1 - J A N - 8 4  
V A N C O U V E R I  a.c. A d  P.O. # : NONE 
V 6 E  3 L 2  10111 

S-83- R 

.- 

JAN 1 2 1984 

C C :  D o  G A M B L E  
i Samp l e P r e p  C u  Zn I ~ d e s c r  i p t i  on c o d e  D P ~  P P ~  

4 1 5 0 2  207  166 

MEMBER 
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212 BROOKSBANK AVE / 
NORTH VANCOUVER, B  C 

CANADA V7J  2C1 

TELEPHONE (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

r- - - - - 
- -- - 

- 4 I CERTIFICATE OF A S S A Y  

T 3  : S E L C O  M I N I N G  COSPORATIOV LTD CERT. # : A8316541-001-A 
INVOICE # : I 8 3 1 6 5 4 1  

402 - 535 THURLOW ST. DATE : 1-OEC-83 
VANCOUVERt 9-Co P.0. # : NONE 
V 6 E  3L2 DEC - 1 1983 10111  

\ 4 

CC:  GFORGF DWSIACKI \ k 
Samp l e P r e p  Cu Zn A g F A  n u F b A d '  

r j ~ W I l n r l P  r 

MEMBER 
C A N A M  TESTING 

ASSOCIATION 

R e g i s t e r e d  ~ s s a y e r t  P r o v i n c e  o f  5 r i  t i s h  Columbia 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX . 043-52597 

TO : SELCO MINING CORPORATION LTD 

4 0 2  - 5 3 5  THURLOW ST* 
VANCOUVERv B m C m  
V 6 E  3LZ 

JAN \ 3 1984 
i d  s -e3-  3 

CERTo # : A 8 4 1 0 0 1 1 - 0 0 1 - 1  
I N V O I C E  # : I 8 4 1 0 0 1 1  
DATE : 12-JAN-84 
P m O m  # : NONE 
1 0 1 1 1  

CC: DAVID GAME1 F 
Samp l e Prep C u  Zn 

de- cn& 

MEMBER 

ASSOCIATION 



CHEMEX LABS LTD. 212  BROOKSBANK AVE 

NORTH VANCOUVER B C 

CANADA V7J 2C1  

TELEPHONE (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 0 4 3 - 5 2 5 9 7  

TO : SELCO M I N I N G  CORPORATION LTD CERTo # : A8410011-002-A 
INVOICE Y : 1 8 4 1 0 0 1 1  

4 0 2  - 535  THURLOW S T *  DATE : 12-JAN-84 
VANCOUVIRI BrCo JAN 1 3 1984 P . O ,  # : NONE 
V 6 E  3 L 2  1 0 1 1  1 d - a ~  5- e7,-3, 
CC: DAVID GAMBLE 
Samp l e Pr ep  Cu Zn 

descr  i p t f  on code nom nnm 
4 1 5 4 9  2 0 7  1 8 0  2 1 0  -- -- -- -- 
4 1 5 5 0  2 07 8 1 0  3 3 0  -- -- -- -- 
4 1 5 5 1  2 0 7  1 6 8 0  263 -- -- -- -- 
4 1 5 5 2  2 0 7  1 6 0 0  4 3 3  - - -_ - - -- 
4 1 5 5 3  2 0 7  1 1 5  2 3 8  -- -- -- -- 
4 1 5 5 4  2 0 7  2 1 5  6 0 5  - - -- -- -- 

MEMBER C e r t i f i e d  by m m o m ~ ~ ~ m o o o ~ o ~ ~ ~ ~ ~ o ~  
CANADIAN TESTING , 

ASSOCIATION 



CHEMEX LABS LTD. 2 1 2  BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TE LE X 0 4 3 - 5 2 5 9 7  
.. .. - 

.......... -- ... - -I[ C E R T I F I C A T E  O F  A S S A Y  

TO : SELCO M I N I N G  C O R P O R A T I O N  L T D  C E R T -  # : A 8 4 1 0 0 1  1 - 0 0 1 - A  
I N V O I C E  # : I8410011 

4 0 2  - 535  THURLOU ST. D A T E  : 1 2 - J A N - 8 4  
V A N C O U V E R t  0.C. JAN 1 3 I%4 P . 0 .  # : NONE 
V 6 E  3L2  10111 d a-h  5- S ? - Z  
CC: D A V I D  G A M B L E  
Samp l e P rep  Ag AA Au 

descr i ~t i on code a/ t o n n e   tonne 

41548 2 07 1.7 (0.1 -- -- 
c- ..................... C&k ............ 

MEMBER Registered A s s a y e  f B r i t i s h  C o l u m b i a  
CANADIAN TESTING 

ASSOCIATION 



CHEMEX LABS LTD. 212  BROOKSBANK AVE 

NORTH VANCOUVER I3 C 

CANADA V7J 2C1  

TELEPHONE (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAVERS TELEX 0 4 3 - 5 2 5 9 7  
w- -- - - -- I 

- 1  C E R T I F I C A T E  O F  A S S A Y  ?I----- - .- 
-- - 

T O  : S E L C O  M I N I N G  C O R P O R A T I O N  LTD 
I N V O I C E  # : I 8 4 1 0 0 1 1  

4 0 2  - 535  THURLOW S T *  D A T E  : 1 2 - J A N - 8 4  
VANCOUVERI  BICI - 

3AN 1 3 1984 
P.O. # : NONE 

V6E 3 L Z  l O f l l  
d&, c- s3-3 

CC: D A V I D  G A M B L E  
Samp I e P r e p  A g  A A  A u  

d e s c r  I p t l  on 
. . code altarme !2/tonne 

2 0 7  1.9 ( 0 0  1 a- -- -- -- 41549 
2 0 7  306  (00 1 - - -- -- -- 41550 
207 4 -4  < O m 1  - - -- -- -- 

4 1 5 5 1  
2 07 4.4 (0.1 -- -- -- -- 

4 1 5 5 2  
207 1 - 7  (0.1 - - -- -- -- 41553 
2 07 2.3 (0.1 - - -- -- -- 

41554 

i 

..o.........o..o.~.~.L ....m...o 
t 

MEMBER 
CANADIAN TESTING 

R e g i s t e r e d  Assayerr  P r o v i n c e  o f  B r i t i s h  C o l u m b i a  

.CC~,. ,ATl , ,~,  



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C 
CANADA V 7 J  2C1 

TELEPHONE: (604) 984-0221 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TE LE x : 043-52597 

1 1  CERTIFICATE OF ANALYSIS I /  -- 

I t 

TO : SELCO MINING CORPORATION LTD CERT. # : A8410058-001- ,  

1 6 198~ INVOICE # : I 8 4 1 0 0 5 8  
4 0 2  - 535 THURLOW ST. DATE : 13-JAN-84 
VANCOUVERI Bet. P.0. # : NONE 
V6E 3 1 2  L \ - b o c j m b ~  10111 

CC: GEORGE OWSIACKI ?, 

Samp l e P r e p  Cu Ag Au P P ~  Zn 
d e s c r i p t i o n  code ppm P P ~  FA+AA P ~m 

- \ 

Certified by .. ... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604) 984-0221 1 ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 

L I 

TO : SELCO M I N I N G  C O R P O R A T I O N  LTD C E R T o  # t A 8 4 1 0 0 5 8 - 0 0 2 - A  
I N V O I C E  # t I 8 4 1 0 0 5 8  

4 0 2  - 535 THURLOW S T 0  1 6 1984 DATE : 13-JAN-84 
VANCOUVERT BmC. PoO-  # : NONE 
V6E 3L2 L i - t k o q o o c L e ~  l o l l  

CC: GEORGE O W S I A C K I  S U ~ J Q ~  
Samp l e Prep Cu Ag Au ppb Z n  

d e s c r i p t i o n  code ppm ppm F A + A A  p ~ m  
4 1 5 9 5  2 05 3 0 0 1  < 5  5 

MEMBER 
I 

CANADIAN TESTING 
ASSOCIATION 

I- 
C e r t i f i e d  by 1 0 m O O m O ~ m O m l . m . O O e O O ~  



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 

CANADA V 7 J  2C1 

TELEPHONE (604) 984-0221 

1 ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

C E R T I F I C A T E  OF ANALYSIS - 

TO : SELCO M I N I N G  CORPORATION LTD C E R T o  # : A 8 4 1 0 2 0 6 - 0 0 1 - A  
I N V O I C E  # : I 8 4 1 0 2 0 6  

4 0 2  - 535  THURLOW ST.  DATE : 25-JAN-84 
VANCOUVERv 8.C . JRvi!7 '984 P.0. # : NONE 
V 6 E  3L2  1 0 1 1 1  

~-;4La P~>cLo& 
cc: 0 -  GAMBLE  SUP^ CL, 

Samp l e P r e p  Zn 
descr  i o t  i on code D D ~  

2 2 9 2 5  2 1 4  3 5  -- - - -- - - -- 
2 2 9 2 6  2 1 4  3 0 0  -- - - -- -- -- 
2 2 9 2 7  2 14 2 2 0  -- - - -- -- -- 

MEMBER C e r t i f i e d  by 
CANADIAN TESTING 

ASSOCIATION 1 



CHEMEX LABS LTD. 212  BROOKSBANK AVE 

NORTH VANCOUVER, B C 

CANADA V7J 2C1 

TELEPHONE (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

T O  : S E L C O  i 4 I N I Y G  C O R P O X A T I 3 N  LTD  CERT. # : A 8 3 1 6 4 3 6 - 0 0 1 - A  
I N V D I C E  # : I 8 3 1 6 4 3 6  

4 0 2  - 5 3 5  T H U R L O d  ST. DATE : 25-NOV-83 
VANC3UVER, i3.C. PeO. # : NONE 
V5E 3 L 2  1 0 1 1 1  

C C :  DAVID GAMBLE 
S a m ~  l e ? r e p  N i 

I 
C 0 

3escr  t n t ~  nn cnde nnrn n n m  
2 2 9 2 5  2  07 11 1 - - -- - - -- 
2 2 9 2 6  2 07 8 0  1 0  - - -- - - -- 
2 2 9 2 7  2 0 7  6 8  2 9 -- -- -- - - 

MEMBER 
CANADIAN TESTING 

ASSOCIATION I 

C e r t i f i e d  by m.,,..,m,,.,,.,..mm.,. 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. 0 .C 

CANADA V7J  2C1 

TELEPHONE: (604) 984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX : 043-52597 

- CE9TIFIC4TE OF A S S A Y  - -. - - -- - -  - --- 

-- 
T C  : S E L C O  HINING CORpORLTION LTD C E R T .  # : A8316436-001-A 

INVDICE # : I 8 3 1 6 4 3 6  
402  - 5 3 5  THURLDW ST. DATE : 25-NOV-33 
VANCOUVERr E.C. p . 0 .  # : NONE 

CC: DAVID GAME31 F 
1 

Samp l e P r e p  Cu Ag FA Au FA 
d o % c r  intinn r P 

MEMBER 
CANADIAN TESTING t 

ASSOCIATION 

q e g i s t e r e d  A s s a y e r r  P r o v i n c e  o f  B r i t i s h  C o l u m b i a  



1 4 .  

;; ;- r i  :.; p ,; , 3, @ Province of British Cdurnbia Ministry of Energy Mires and ~etroitvm R&rc& 
MINERAL RESOURCES DIVISION - TITLES BRANCH -5 VL' ' 

MINERAL ACT /(AMLOOPS 
BRIT~sH c L v r  1 "  

STATEMENT OF EXPLORATION AND DEVELMENT 
. . . . . .  . I, A.P.3auid. Gamble..  . . . . . . . . . . . .   gent for G u i c h o n  .ExpI .o . rw.  L.t.d, 

(Name) (Name) 

. . . . . . . . .  7.182. B l a c k w . e l 1 .  R ~ a d .  
(Address 

V 2 C .  2J3. . . . . . . . . . .  .573.-.3408. . .  
(Postal Code) (Telephone Number) 

. . . . .  Valid rutxisting F.M.C. NO. . . .  .? 65P.30 

. 3 7.O.Q-55. . h i v . e . r s i  t ~ .  .9ven.u.e: . 
(Address 

. .  . V5.J. .ZH7. . . . . . . . . . .  36.1.-079.4 
(Postal Code) (Telephone Number) 

. . . .  . . . .  Valid subsisting F.M.C. No. ?6.4405. 
STATE THAT 

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. I have done, or aumd to be done. work on the .Kc 1 

Situate at 25. . k w .  .sV! . o f .  .C l?ar.wa er. . B ?  k t h e  . . . .  l < a i ? l o q ~ ~ .  . . . . . . . . . . .  ~ i n i n p  Division, 

!$12,104.41 6 t h  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  to the value of ar least dollars. Work was done from the day 

J u n e  1 6 t h  J u n e  83 . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . .  o f .  . . . . . . . . . . . . . . . . . . . . .  19 ?.! to the day of 19 

2. The following work was done in the 12 months in which such work i s  required to be done: yes  

(COMPLETE APPROPRIATE SECTION(S) A, 8, C, D, FOLLOWING) 

A. PHYSICAL (Trenches, open cuts, adits, pits, hafts, reclamation, and construction of roads and trails) 

( G i v e  d ~ t l i l s  as r e q u i r d  b y  s e c t i o n  13 o f  regulations.) 

T O T A L  P H Y S I C A L  . . . . . . . . . . . . . . . . . . . . .  

1 wish to apply S . . . . . . . . . . . . . . . .  of physical work to the claims listed below. 

( S t a t e  n u m b e r  o f  years t o  b o  a p p l ~ e d  t o  each  c la im,  i t s  m o n t h  o f  record .  a n d  i d e n t i f y  each c l a i m  b y  n a m e  a n d  r e c o r d  no . )  

B. PROSPECTING ( D o t a i l s  i n  r e p o r t  submitted as Der sec t ion  9 o f  regu la t ions . )  
( T h e  i t e m i z o d  c o s t  s t a t e m e n t  m u s t  b e  p a r t  o f  t h e  repor t . )  

. . . . . . . . . . . . . . . .  I wish to apply S of this prowcting work to the claims listed below. 

( S t a t e  n u m b e r  o f  years t o  b e  a p ~ l i d  t o  each  c la im.  IKS m o n t h  o f  r e c o r d ,  a n d  i d e n t i f y  each  c l a i m  b y  n a m e  a n d  r e c o r d  no.)  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
( F o r  C a n d  D sectoons, please t u rn  over. )  

0 



C. DRILLING (Detat ls i n  r e o o r t  submit tmd as per sect ion 8 o f  regulations.) 

( T h e  i temized cost statement mus t  b e  pa r t  o f  t h e  report . )  

D. GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL 

(Deta i ls  i n  r epo r t  subm i t t ed  as per sect ion 5.  6. o r  7 o f  regulat ions.)  
( T h e  i tmmized cost statement mus t  be pa r t  o f  t he  report . )  
(S ta te  t y p e  o f  w o r k  i n  Wac0 below.) 

S o i l  & L i t h o g e o c h e ~ i c a l  S u r v e y s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COST  

. . . . . . . . . . . . . . . . . . . . .  

$12,104.41 . . . . . . . . . . . . . . . . . .  I 

. .  . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Who  was the  o w r a t o r  (p rov ided Name  $ e  1.c.0 I n . ~ .  , 
the f i n a n c ~ n g ) ?  

Address .4°?.-.53>. !'.~*T~P.Y! .s?.eet 9 .  . . . . . . . . . . . . . . . . .  

A m o u n t  t o  be w i t h d r a w n  f r o m  o w n e r  (sl o r  opera tor  f s )  account fs ) :  

N a m e  o f  Owne r  

Ponable Assessmen r Credits (PA C )  Withdrawal Request 

(May  be no m o r e  t han  30 per cent  1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
o f  value o f  the  approved w o r k  

subm i t t ed  as assessment w o r k  i n  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C and  (o r )  0.1 

3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A M O U N T  1 

I wish to a p p ~ v  S . .l.q 8 89.0. *. 09. . . .  o t  th is  w o r k  to t h e  c la ims l i n e d  be low .  

4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(Sta te  number  o f  ye'ars t o  b e  appl ied t o  mach claim. i t s  m o n t h  o f  record. and i den t i f y  each c l a im  b y  name  and record  no.) 

T O T A L  W I T H D R A W A L  

T O T A L  O F  C A N D  ( O R )  D P L U S  P A C  W I T H D R A W A L  

6 Years, F e b r u a r y  - RC 1 - 4363 (12 Units) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . .  

Value o f  w o r k  t o  be c red i t ed  to po r t ab le  assessment c red i t  (PAC) account(s).  

(Ma"  o n l y  b e  c red i ted  f r o m  the  approved value o f  C and  (or )  D n o t  appl ied t o  claims.) 

I n  owner (s )  name. 

Name  
t 

A M O U N T  

In opera tor (s )  name 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(oanv p rov id i ng  

t he  f inancing).  2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  


