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EXECUTIVE SUMMARY 

r 

t 

e 

T h e  Idaho s u r f a c e  exposure was discovered in t h e  summer  of 1915 by t h e  l a t e  

T. DeAngelis, a long-time resident  of Hope. A commercial ly  viable orebody was 

def ined by Carolin Mines Ltd., a f t e r  a la rge  sca le ,  carefu l ly  s t aged  exploration 

program be tween 1973 and 1978. C o s t  of t h e  exploration phase was  about  4 million 

dollars. An independent Feasibil i ty Study by Kilborn Engineering recommended 

production a t  1,500 tons per  day. 

T h e  Idaho orebodies w e r e  placed in to  production by Carolin Mines Ltd.  as ope ra to r  

and  50% owner in l a t e  1981 (f i rs t  dore bar poured in February 1982). Published o r e  

reserves  a t  t h e  t i m e  of t h e  production decision were  1.5 million tons averaging 

0.141 oz / ton  gold (using a 0.08 oz/ ton cut-off and  20% dilution). The  general  

explorat ion potent ia l ,  t o  t h e  immedia t e  north and elsewhere on t h e  claims,  was  

considered t o  be o n e  of t h e  g r e a t  a t t r a c t i o n s  of t h e  property a n d  would resu l t  in  

t h e  long-term success of t h e  operation. This exploration potent ia l  was l e f t  largely 

untested.  

Based on detai led underground mapping and relogging old exploration c o r e  by 

J.T. Shearer ,  in  conjunction with s u r f a c e  s tudies  by G. Ray  (government geologist), 

a c learer  geological model of t h e  Idaho orebodies was formulated in 1983. 

Essentially,  th i s  model recognizes  t h a t  t h e  mineralized zones amenable  t o  long- 

hole s toping occur  in t h e  tectonical ly  disrupted hinge a r e a s  of northward plunging 

an t i fo rms  a n d  a r e  a s soc ia t ed  with a dis t inct  s t ra t igraphic  package. 

Building on t h e  voluminous d a t a  base t h a t  has been assembled in t h e  pas t  on t h e  

Idaho orebodies,  a program of diamond drilling was completed in November 1989 on 

t w o  s e p a r a t e  t a r g e t s  as follows: 

T a r g e t  1: Northward continuation of No. 1 Zone,, 1989 program consisted of 
nine off-section drill holes t o  inves t iga te  t h e  detai led morphology 
of t h e  No. 1 Zone no r th  of 934 N as a follow-up t o  t h e  NEX 1 t o  3 
long-holes drilled in 1983. To ta l  drilled in 1989 o n  th i s  t a r g e t  was 
929 feet. 

Investigation of No. 3 Zone below 79 s t o p e  a n d  7 3  s tope,  for  a t o t a l  
of 1,074 feet in four  holes. 

Target 2: 
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Drilling in 1989 on T a r g e t  1 demons t r a t ed  t h a t  ore-grade mineral izat ion ex tends  

north t o  at l e a s t  t h e  966N, as shown in NEX 9 which ave raged  0.095 oz/ ton gold 

over  121.6 feet. Existing drill s ta t ions  at 966N on 800 level provide l imited access 

f o r  fu ture  drilling to t r a c k  No. 1 Zone t o  t h e  north. An additional 2,000 feet of 

drilling is recommended f rom t h e  966N sect ion be fo re  dr i f t ing will be  necessary to  

allow access t o  lOOON and north.  

The  init ial  2,000 feet of northward drilling will cost abou t  $60,000 and will 

invest igate  t h e  a r e a  be tween holes 966-1 and 966-3. By swinging t h e  drill t o  t h e  

north,  t h e  a r e a  no r th  t o  lOOON can be r eached  from t h e  966N - 800 level dril l  s i te .  

The  dr i f t ing program will requi re  a minimum of 600 feet of a exploration-sized 

opening and a minimum of 5,000 feet of drilling. The  cost of such a program will b e  

around $400,000 t o  $500,000 (see cos t  es t imate) .  The  object ive would be  to init ially 

t r a c k  No. 1 Zone to t h e  north to find a new major o r e  body e i t h e r  above or below 

800 level a n d  no r th  of 1000N. I st rongly recommend t h a t  t h e  dr i f t ing  program b e  

started only a f t e r  the results of t h e  Summer  1990 McMaster Program are compiled 

(Shearer 1989). 

Drilling in 1989 on Ta rge t  2 demons t r a t ed  t h a t  o r e  g rade  mineral izat ion occur s  in  

No. 3 Zone above and  below t h e  800 haulage level. This p a r t  of No. 3 Zone h a s  t h e  

potent ia l  t o  contain several  hundred thousand tons. Intervals  encountered (in 

addition to  previous wide-spaced holes) f rom 800 Level drill s t a t i o n s  a r e  as follows: 

Core 
Hole # Dip Interval  Leng th  Assay 

89-776-1 +50 196.85 f t  t o  231.30 f t  34.45 f t  0.125 

241.14 f t  t o  254.21 f t  13.12 f t  0.200 

oz / ton  Au 

o z f t o n  Au 

89-7 76-2 00 236.55 f t  t o  241.45 f t  4.92 f t  0.101 
oz/ ton Au 

89-766-1 - 50 218.76 f t  t o  233.53 f t  14.78 f t  0. l o b  
oz / ton  Au 
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E Additional drilling of 3,000 f t .  is recommended to  fill-in and  ex tend  th i s  p a r t  of 

No. 3 Zone on cross-sections 750 N, 766 N, 776 N ,  785 N and 804 N. If th i s  

program is successful ,  t h e n  a n  addi t ional  3,000 feet of drilling would b e  warran ted  

to ra i se  t h e  minera l  inventory  t o  an indicated ca tegory .  Cost of e a c h  phase  would 

b e  a b o u t  $90,000. O n c e  t h e  size a n d  g r a d e  of t h e  zone is known, a mining engineer  

should review t h e  d a t a  and  assign development  and  opera t ing  costs t o  bringing t h e  

o r e  up t o  a loading pocket  o n  t h e  800 level. T h e  No. 3 Zone is c lose t o  t h e  7 9  

sc ram on  535 level.  T h e  likelihood of cont inued success  of Ta rge t  2 work is, in  my 

opinion, qu i t e  good. T h e  s t r u c t u r e  appea r s  s t r o n g  a n d  t h e  mineral ized widths are 

relat ively wide. 

O t h e r  underground t a r g e t s  of lower  priority,  present ly  def ined  by one  or two  dril l  

holes, e x i s t  i n  t h e  genera l  Idaho area .  Each  of t h e s e  t a r g e t s  is l is ted a n d  r a t e d  

accord ing  to  t h e  likelihood of success  i n  expanding reserves. 

. Shearer ,  MSc., F.G.A.C. 
w Global Resources Ltd. 
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INTRODUCTION 

T h e  Idaho s u r f a c e  exposure was discovered in t h e  s u m m e r  of 1915 by t h e  l a t e  

T. DeAngelis, a long-time resident  of Hope. A commercial ly  viable  orebody was 

defined by Carol in  Mines Ltd., a f t e r  a la rge  sca le ,  careful ly  s t a g e d  exploration 

program be tween  1973 and 1978 at a cost  of about  4 million dollars. An 

independent Feasibi l i ty  Study by Kilborn Engineering recommended production at 
1,500 tons pe r  day. 

T h e  Idaho orebodies  w e r e  placed i n t o  production by Carolin Mines Ltd. as o p e r a t o r  

and 50% owner  in l a t e  1981 (first  dore bar poured in February 1982). Published o r e  

reserves  at t h e  t i m e  of t h e  production decision were  1.5 million tons  averaging 

0.141 oz/ ton gold (using a 0.08 oz/ ton cut-off a n d  20% dilution). The  general  

exploration potent ia l ,  to  t h e  immedia t e  north and  elsewhere on t h e  claims,  was  

considered to b e  o n e  of t h e  g r e a t  a t t r a c t i o n s  of t h e  property a n d  would resu l t  in  

t h e  long-term success of t h e  operation. This exploration potent ia l  was l e f t  largely 

untested at t h e  close of operations.  

Unfortunately,  a ser ies  of cr i t ical  technical and in te r re la ted  managemen t  e r r o r s  

resul ted in t h e  closure of t h e  operat ion in September  1984 a f t e r  milling abou t  

800,000 tonnes and producing 1,354 kg of gold. Mining a n d  milling h a s  no t  resumed 

to  da te .  

Major operat ional  mi s t akes  include t h e  following: 

(1) Initial bench s c a l e  metal lurgical  test work was n o t  completed (despite c l e a r  

recommendat ions)  result ing in immedia t e  fa i lure  of t h e  mill ing process (first  
year gold recoveries  averaged around 30% instead of 86%). Mill staff w e r e  

- not  c o m p e t e n t  t o  redesign t h e  process. Millions of dollars w e r e  wasted t ry ing  

"trial  and  error" changes and  modifications. A staff metal lurgis t  was n o t  

hired until  mid-1983 and  then  was not  given proper support  by t h e  mill 

management .  

(2) Unnecessary environmental  problems were  brought o n t o  t h e  operat ion 

through "unauthorized" discharges direct ly  f rom t h e  mill  (which w e r e  
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i 

d e t e c t e d  purely by coincidence by a f ish s tocking  program in t h e  

Coquihal la  River). This resu l ted  in  in t ense  scru t iny  by media  and  

governmenta l  regulatory agencies  which developed addi t ional  problems 

a n d  t e m  po r a r  y shu t-dow ns. 

Management  decided t o  change  t o  a 0.05 oz / ton  cut-off due  to  euphoria  abou t  

t h e  temporary  $800 per  ounce  gold price.  S tope  prepara t ion  (per imeter  dr i f t s  

and r ing  drilling) was  done accord ing  to a 0.05 oz / ton  cut-off .  The  n a t u r e  of 

low-cost long-hole s toping is  such  t h a t  t h e  opt ion  t o  r e tu rn  t o  0.08 oz / ton  

cut-off was  severe ly  l imited.  Mining was  also changed  to  s t a r t  i n  t h e  middle 

of No. 1 zone (79 s tope )  r a the r  t h a n  higher g rade  a reas  o r  at s u r f a c e  a n d  

designed pillar locat ions w e r e  moved wi thout  proper  analysis.  

As e x p e c t e d  prof i t s  and  opera t ing  revenues  w e r e  n o t  rea l ized ,  due  to  t h e  

ex t r eme ly  low mill recoveries ,  ma in tenance  of mining and  mil l ing equipment  

was neglec ted  which resu l ted  in cos t ly  downt ime  in  both mine  and mill. 79  

s t o p e  w a s  l e f t  open  many months  (November 1981 to J u n e  1983) p a s t  i t s  

designed l i f e  and  a l so  n o t  backfil led.  Unexpected ly  (by t h e  mine  s ta f f ) ,  t h e  

back of 7 9  s t o p e  s t a r t e d  to fa i l  resul t ing in  mass ive  s loughage t h a t  di luted 

t h e  expec ted  grade.  Low grade  f rom 88 s tope  w a s  hurriedly developed and  

mined. 

Day-to-day senior  managemen t  of t h e  company was highly unorthodox. 

Virtually a l l  ma jo r  decisions w e r e  m a d e  by  a n  individual wi th  minimal  mining 

exper ience  who had  surrounded himself by "yes-men1', a n d  who had  n o t  visi ted 

t h e  mine  s i t e  s ince 1978. Consequent ly ,  f ront- l ine s t a f f  never  pulled 

toge ther .  Staff  meet ings  w e r e  n o t  allowed. 

Northward explorat ion of t h e  Idaho zone  was cance l led  due ,  in par t ,  t o  t h e  

ca t a s t rophe  in  t h e  mill recoveries ,  bu t  a l so  d u e  to  t h e  lack  of appreciat ion by  

company management  of t h e  s y s t e m a t i c  explorat ion approach  required. A 

cohe ren t  geological synthesis of t h e  deposi t  to  use in t h e  explorat ion 

programs was  n o t  encouraged  by managemen t .  

T h e  mine  (as d is t inc t  f rom t h e  mill ,  cont ra ry  t o  genera l  uninformed percept ions)  

during t h e  f i r s t  year  of production easi ly  and  ef f ic ien t ly  could have del ivered 
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1,500 tons  pe r  day of o r e  to  t h e  f i n e  o r e  bin a t  t h e  expec ted  g r a d e  and  at low cost. 

Before  t h e  col lapse of 79  s tope ,  t h e  g rade  of t h e  Rod mill  discharge co r re l a t ed  

very closely t o  t h e  draw-point s ample  average ,  c a r  samples  a n d  t h e  original g rade  

calculat ions based on  t h e  dril l  cross-sections. 

The re fo re ,  as par t ia l ly  documented  in  th i s  r epor t ,  pas t  mining exper ience  points to  

t h e  likelihood, if new o re  reserves  a r e  found by f u t u r e  explorat ion (and given 

proper  mine  planning, deve lopment ,  reasonable  mill recover ies  a n d  s t rong  f inanc ia l  

management ) ,  t h a t  g rade  and tonnage  e s t i m a t e s  can  be a c c u r a t e l y  defined. 

Based o n  de ta i led  underground mapping and relogging old explorat ion co re  by 

J.T. Shea re r ,  i n  conjunct ion wi th  sur face  s tudies  by G. R a y  (government  geologist), 

a c l ea re r  geological model of t h e  Idaho orebodies  was formula ted  in  1983. 

Essent ia l ly ,  th i s  model  recognizes  t h a t  t h e  mineral ized zones amenab le  t o  long hole  
s top ing  occur  in  t h e  tectonical ly  disrupted hinge a reas  of nor thward  plunging 

an t i fo rms  and a r e  assoc ia ted  wi th  a d is t inc t  s t ra t igraphic  package.  

Using t h e  voluminous d a t a  base  t h a t  has  been  assembled  t h e  pas t  on  t h e  Idaho 

orebodies, a program of diamond drilling was  comple ted  in  November  1989, and  is 

t h e  sub jec t  of th i s  repor t .  

LOCATION AND ACCESS 

T h e  Idaho Mine and  surrounding claims a r e  s i t ua t ed  be tween  t h e  headwaters  of 

Ladner  C r e e k  t o  t h e  south  and  upper r eaches  of t h e  south  f o r k  of Siwash Creek  t o  

t h e  north.  T h e  Idaho Cla im at la t i tude  490 31' 34", longi tude 1210 17' 30" is in t h e  

north-central  port ion of t h e  claim group. T h e  proper ty  is 19  km nor theas t  of 

Hope, B.C., as shown on  Figures  1 and  2. Elevat ions in  t h e  immedia t e  a r e a  r ange  

f rom 700 m t o  1,510 m. 

Access  f r o m  Hope  is by t h e  new Coquihalla Highway a long  t h e  old K e t t l e  Valley 

Railway g r a d e  t o  km 2 5  and  t h e n  up t h e  mine  road  5 km t o  t h e  Carol in  Mine site. 

F rom t h e  mine, a 4-wheel dr ive grave l  and  d i r t  road  8 km long  leads  no r th  to  t h e  
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McMaster Zone. T h e  w e s t  a n d  nor th  s ides  of t h e  proper ty  a r e  access ib le  by  logging 

roads  up Qualark and Siwash Creeks  (Figure 2). 

CLAIM STATUS 

Recent ly ,  Carol in  Mines Ltd. comple ted  a financial  reorganizat ion and  asset 

consolidation, which among  o t h e r  things,  enabled t h e  company t o  ar range  100% 

ownership in  t h e  Caro l in  mine,  mill  complex  and mineral  c l a ims  in  t h e  Belt .  T h e  

company a l so  acqui red  t h e  remaining minera l  c la im i n t e r e s t s  i n  t h e  Ladner  C r e e k  

North P rope r ty  and  a port ion of t h e  Coquihalla Bel t  property.  A par t ia l  list of 

c la ims  is  shown in Tab le  1 and  i l lustrated on Figure  3. T h e  Government-issued 

claim m a p  is s ignif icant ly  d i f f e ren t  t h a n  t h e  ac tua l  c la im positions. Carol in  Mines 

Ltd.  c o n t r a c t e d  a legal  survey  of t h e  common boundary be tween  Ladner  C r e e k  

Nor th  Project and t h e  c la ims  surrounding t h e  Idaho Mine to  Tunbridge and 

Tunbridge Ltd .  in  1982. Between J u n e  and  August m o s t  of th i s  boundary, r e fe r r ed  

to  as " the  Fence" was  loca ted  and  brushed out and is l o c a t e d  just nor th  of 

McMaster Pond. T h e  r e l a t ive  positions of Cabin 9 and  10, plus H o m e  Gold 5 and  6 ,  
w e r e  establ ished,  bu t  t h z  relat ively minor  deviat ion through C a r o  17 and  H o m e  

Gold 15 r ema in  to  b e  ca lcu la ted .  T h e  e x t r e m e  eas t e r ly  port ion of t h e  F e n c e  along 

C a r o  5 and  6 and a closing loop  f r o m  east to  w e s t  have  n o t  been  surveyed. F r e d  

Tunbridge was  involved i n  s tak ing  t h e  Cabin  c la ims  with Bus ter  McCombs in  1962. 
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T h e  Carol in  proper ty  consis ts  of Crown g ran ted  minera l  c la ims,  loca ted  2-post 

c la ims ,  Modified Grid Sys tem claims and  severa l  f rac t ions .  T h e  per t inent  c la im 

d a t a  a round t h e  Idaho Mine a r e  as follows: 

TABLE 1 

LIST OF CLAIMS 

No. 
Name Record No. of Units Expiry Date 

C a r 0  115 - 1/16 
C a r 0  1/24 - 1/27 
Car0 #29 & 1/30 
C a r 0  111 F r  - 5 F r  ti 6 F r  
Sylvia F rac t ion  
Cab in  119 - 1/ 14 
Cab in  1/20 F r  & 1/21 F r  
Gold S ta r  No. 1 - No. 4 
H o m e  Gold 1/15 - 1/14 
P C R  1 
P C R  2 
Idaho, T ramway  
Aurum No. 1 - No. 6 
Monitor 

28618-  28629 
28637 - 28640 
28641-  28642 
28643 - 28646-  28647 
13364 
11911-  11916 
11917-  11918 
11365-  11368 
14727 - 14736 
89 
43 
1234 - 1235 
1236 - 1241 
1242 

To ta l  

12 
4 
2 
5 
1 
6 
2 
4 

10 
6 
2 
2 
6 
1 

63 
- 

June  29, 1991 
June  29, 1991 
J u n e  29, 1991 
J u n e  29, 1991 
July 20, 1991 
July 21, 1991 
July 21, 1991 
July 28, 1991 
August 21, 1991 
March 8, 1991 
July 28, 1991 
Crown g ran t s  
Crown g ran t s  
Crown grant  

C la ims  t o  t h e  no r th  a r e  l is ted below, Carol in  Mines Ltd.  a l so  owns c la ims  t o  t h e  

no r th  and  south  of t h e  l i s ted  claims. 
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C A B I H  #1 

C A B I H  #2 
CABIN #3 
C A B I N  #4 
C A B I N  #5 
C4BIN #6 
C A B I N  #7 
C A B I N  #8 
CARO #1 
CARO #2 
CARO #3 
CARO #4 
CARO #17 
CARO # l B  
CARO #19 
CARO #20 
CARO #21 
CARO #22 
CARO #23 

RECORD 
NUMBER 

11903 
11904 
11905 
11906 
11907 
11908 
11909 
11910 
28614 
28615 
28616 
28617 
28630 
28631 
28632 
28633 
28634 
28635 
28636 

HOHE GOLD #1 14723 
HOME GOLD #2 14724 
HOHE GOLD #3 14725 
HOME GOLD #4 14726 
HOHE GOLD #15 14737 
D I  #1 34 
CALEB #I 

FRACTION 999 
CABLE #2 

FRACTIOH 1004 
STEM #1 29356 
STEM #2 29357 
STEM #3 29358 
STEM #4 29359 
STEM #5 29360 
STEM #6 29361 
STEM #7 29362 
STEM #B 29363 
STEM #9 29364 
STEM #IO 29365 
STEM #I1 29366 
STEM #12 29367 
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TABLE I 

List  of C l a i m s  

LADNER CREEK NORTH PROJECT 

U N I T S  

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

20 

1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

O A T E  LOCATED D A T E  RECORDED 

J u l y  8, 1962 
J u l y  8, 1962 
J u l y  8, 1962 
J u l y  8, 1962 
J u l y  8, 1962 
J u l y  8, 1962 
J u l y  12, 1962 
J u l y  12, 1962 
June 13, 1973 
June 13, 1973 
June 13, 1973 
June 13, 1973 
June 13, 1973 
June 13, 1973 
June 13, 1973 
June 13, 1973 
June 13. 1973 
June 13, 1973 
June 13, 1973 
August 6, 1965 
August 6, 1965 
August 6, 1965 
August 6, 1965 
August 6, 1965 
J u l y  4, 1975 

J u l y  10, 1980 

TOT4L 58 u n i t s  

J u l y  18. 1980 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 
June 29, 1974 

J u l y  21, 1962 
J u l y  21, 1962 
J u l y  21, 1962 
J u l y  21, 1962 
J u l y  21, 1962 
J u l y  21, 1962 
J u l y  21, 1962 
J u l y  21, 1962 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
June 29, 1973 
August 21, 1965 
August  21, 1965 
August 21, 1965 
August 21, 1965 
August 21, 1965 
J u l y  11, 1965 

J u l y  15, 1980 

J u l y  21, 1980 
J u l y  2, 1974 
J u l y  2 ,  1974 
J u l y  2,  1974 
J u l y  2, 1974 
J u l y  2, 1974 
J u l y  2, 1974 
J u l y  2, 1974 
J u l y  2. 1974 
J u l y  2. 1974 
J u l y  2, 1974 
J u l y  2, .1974 
J u l y  2, 1974 

E X P I R Y  D4TE 

J u l y  21, 1991 
J u l y  21, 1991 
J u l y  21, 1991 
J u l y  21, 1991 
J u l y  21, 1991 
J u l y  21, 1991 
J u l y  21, 1991 
J u l y  21, 1991 
June 29, 1991 
June 29. 1991 
June 29, 1991 
June 29, 1991 
June 29, 1991 
June 29, 1991 
June 29, 1991 
June 29, 1991 
June 29, 1991 
June 29, 1991 
June 29, 1991 
August 21, 1991 
August 21, 1991 
August 21, 1991 
August 21, 1991 
August 21, 1991 
J u l y  11, 1991 

J u l y  15, 1991 

J u l y  21, 1991 

J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 
J u l y  2, 1991 

J u l y  2, 1991 

L O C 4 T O R  

A. HcCoibs 
A. HcCoibs 
A. McCoibs 
4. McCoibs 
4. HcCoabs 
4. McCoibs 
Rae HcCoabs 
Rae McCoibs 
L. H c C l e l l a n d  
L. McC le l l and  
L. H c C l e l l a n d .  
L. H c C l e l l a n d  
M. H a t h i e u  
H. Math ieu  
H. Math ieu  
H. Math ieu  
M. Math ieu  
H. Math ieu  
M .  H a t h i e u  
A. HcCoabs 
A. HcCombs 
A. HcCoibs 
A. HcCoabs 
4.  McCoibs 
D. J. G r i f f i t h s  

W. F. Chase 

W .  F. Chase 
G. Beyko 
G .  Beyko 
G. Beyko 
G. Beyko 
G. Beyko 
G. Beyko 
G .  Beyko 
G. Beyko 
G. Beyko 
G. Beyko 
G .  8eyko 
G. Beyko 
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Figure 4 The regional geology of the Carol i n-Pi pestem-Emanci patlon 
gold mines area. (After Ray, 1983) .  



FIELD PROCEDURES (IDAHO ZONE) 

All geological work, diamond dril l ing and pro jec t  supervision was  done under t h e  

author 's  d i r ec t  supervision by exper ienced  personnel employed  by New Global  

Resources  Ltd.  

The  Idaho logs r e f l e c t  t h e  rock  nomencla ture  sys t em bui l t -up dur ing  mining of t h e  

Idaho o r e  zones 1981 - 1984, as establ ished by Shearer  (1982) (1984). 

Diamond dril l  logs a r e  in  Appendix V. The  dr i l l  c o n t r a c t  (Appendix IV) was  awarded  

in feet and  t h e  c o r e  was carefu l ly  conver ted  i n t o  m e t r i c  lengths  a t  t h e  Idaho c o r e  

shack.  C o r e  recovery  was  measured  on e a c h  p i ece  of c o r e  and  closely e s t ima ted  

through t h e  uncommon, s h o r t  rubbly sect ions.  

A dr i l l  log f o r m  was  designed fo r  t h e  pro jec t  f ea tu r ing  f r o m  t h e  left side: dril l ing 

blocks, boxes, c o r e  recovery ,  g raphic  columns f o r  a l te ra t ion ,  f rac tur ing ,  sulf ides  

and  geology. T h e  c e n t e r  is reserved  fo r  normal  wr i t t en  descr ipt ions and  assay  

resu l t s  a r e  listed o n  t h e  right.  E a c h  drill hole was  logged o n  a scale of 1:250. 

Each  dril l  c o r e  sample  was careful ly  sp l i t  by a exper ienced  sp l i t t e r .  New Global 

personnel checked  e a c h  sample  number  with t h e  assay  t i c k e t  number  a n d  e a c h  bag  

was numbered. A t  t h e  end  of t h e  sh i f t  all s amples  were  placed in a locked 

aluminum box. Samples  were  brought  t o  C h e m e x  Labs by t ruck .  T h e  c o r e  shack  

was  locked at a l l  t i m e s  when New Global personnel were  n o t  ac tua l ly  working on 

t h e  core.  Analyt ical  procedures  ( f i re  assay)  at C h e m e x  Labs  Ltd.  a r e  outlined in  

Appendix 111. A su i te  of samples  f r o m  t h e  Idaho drilling pro jec t  will be  s e n t  t o  a 

second independent  l a b  f o r  check  assay.  T h e  resu l t s  of t h e  check  assays a r e  

expec ted  short ly .  
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HISTORY OF EXPLORATION 

An account  of t h e  ini t ia l  prospect ing,  Aurum discovery and  t h e n  subsequent  

deve lopment  of t h e  Idaho Zone is discussed in  de t a i l  by Shearer  (1982A). T h e  Idaho 

claim was loca ted  August 9, 1915 by T. D e  Angelis ad jacent  to  t h e  exis t ing 

P i t sburg  claim. 

In 1926, a sil icified zone  was  found by t renching  along t h e  u l t r amaf i c  con tac t .  As 

th i s  t renching  was  ex tended  in  1928, as tonishing values in  f r e e  gold in  a ta lcose  

shear  zone were  revealed.  Aurum Mines Limi ted  was fo rmed  to handle  opera t ions  

(Cairnes, 1930). 

T h e  Idaho Group was under opt ion f rom December  1945 t o  Oc tobe r  1946, during 
which t i m e  t h e  f i r s t  diamond drilling and  geophysical survey w e r e  conducted.  

No. 2 Zone was  encountered  in  nine dril l  holes  which gave  a n  overa l l  ave rage  of 

mineral ized in te rsec t ions  of 0.17 1 oz / ton  gold. 

Local  res idents  of Hope  became in t e re s t ed  in  t h e  a r e a  during t h e  ea r ly  1960s. An 

impor t an t  f e a t u r e  was  t h e  consolidation of claims t o  t h e  no r th ,  including t h e  

P ipes tem Mine under o n e  ownership. A road was  excava ted  a long  t h e  hillside to  

expose  rock  a n d  provide access to  t h e  Idaho Zone. Sharp (1966) was  r e t a ined  as 

geological consul tant .  

Exploration work by Carol in  Mines Limi ted  s t a r t e d  on  July 3, 1973, w i th  a 

prel iminary program of soil sampling, ground magne tomete r ,  geological mapping 

and  diamond dril l ing as recommended by independent  geological consul tant ,  

D.R. Cochrane.  

Mason (1947) viewed t h e  Idaho mineral izat ion as massing with cont inui ty  a long  t h e  

f lank  of a d rag  fold southeas t  f r o m  t h e  nose. Sharp (1966) sugges ted  t h a t  t h e  

folded and f r a c t u r e d  sil icified t u f f  host ing t h e  gold values  w a s  largely s t ruc tura l ly  

controlled: 
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"Part icular ly  by  a local  f l a t  warp  of t h e  s l a ty  roof rocks,  and  perhaps by 
a t ransversely-s t r iking N.\V. dipping roof fault." 

Both workers  recognized  t h e  m o r e  significant gold assays w e r e  assoc ia ted  with 

pyr i t ic  'I Ar kosic sediments". 

Init ial  sur face  diamond drilling by Carol in  was in t e rp re t ed  as indicat ing a 

r ecumben t  fold s t r u c t u r e  with mineral izat ion loca ted  in bo th  limbs. L a t e r ,  when 

t h e  "Mine Faul t"  was  observed f rom t h e  Idaho dec l ine  in 1977, t h e  fold s t ruc tu re  

concept  was comple te ly  discarded. Ideas  concerning o r e  controls  w e r e  then  

dominated  by no r thwes t  t rending major  f au l t s  cu t t i ng  comfor t ab le  "mineral ized 

bands o r  beds". I t  was  not  until 1983 t h a t  t h e s e  concepts  w e r e  modif ied by t h e  

resu l t s  of de ta i l  geological mapping t o  include a substant ia l  "fold" component.  

REGIONAL GEOLOGY 

T h e  Idaho c la im nor th  t o  t h e  McMaster Zone covers  p a r t  of t h e  Coquihalla 

Serpent ine Bel t  a n d  t h e  Early t o  Middle Ju ras s i c  Ladner  Group  metasedimentary  

rocks which a r e  ad jacen t  on t h e  east (Cairnes ,  1924; Monger, 1970). T h e  t w o  

groups of rocks  are sepa ra t ed  by t h e  Hozameen  Fau l t  (Figure 6 ) .  This assemblage  

makes  up t h e  main  e l e m e n t s  of t h e  Coquihal la  Gold Belt. 

Genera l  cha rac t e r i s t i c s  of t h e  Ladner  C r e e k  a r e a  have  been  discussed by Cochrane  

and  Gr i f f i th  in  numerous  Carol in  Mines Limi ted  pr iva te  r epor t s  s ince  1973. Some 

of t h e s e  a r e  l is ted in  t h e  bibliography. Su r face  mapping by R a y  (1982, 1983) shows 

t h a t  much of t h e  s t ra t igraphy i n  t h e  immedia t e  vicinity of t h e  Idaho Orebody is 

inver ted .  Major folding a n d  t i l t ing  of f a u l t  panels  appea r  to  be of fundamenta l  

impor tance  in o r e  genesis. A summary  of t h e  impor tance  of de ta i l  s t ra t igraphic  

measu remen t s  is conta ined  in  Shea re r  and  Niels (1983). T h e  lower  Ladner  Group 

rocks represent  a t rans i t ion  f r o m  a proximal turbidi te  depositional environment  t o  

a progressively dis ta l  tu rb id i te  a n d  deepe r  w a t e r  regime.  A regular  s t r a t ig raph ic  

sequence is recognized  within t h e  Ladner  Group at t h e  Mine (Figure 6). 
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T h e  basic  s t r u c t u r e  in  t h e  Idaho Mine is a complex,  a s y m m e t r i c  an t i fo rm which 

plunges abou t  20° t o  t h e  northwest .  T h e  o r e  zones amenab le  t o  open longhole 

s top ing  a r e  loca t ed  in  t h e  th ickened  hinge portions of t h e  fold while mineral izat ion 

general ly  disappears  or thins  a long t h e  fo ld  limbs. The  main  fold s t r u c t u r e  is c u t  

by major  l a t e  f a u l t  s t ruc tu res  t h a t  run subparal le l  t o  t h e  fold ax ia l  plane. Cross- 

cu t t i ng  fau l t s ,  t rending  nor theas t ,  appea r  to  b e  a n  ear ly  e l emen t  t h a t  has  moved 

l a rge  blocks of volcanic  rocks  toward  t h e  east. 

LOCAL GEOLOGY AND MINERALIZATION 

Geological mapping of su r face  exposures  h a s  n o t  been  sa t i s fac tor i ly  completed.  

The re  a r e  severa l  a r e a s  of par t icular  impor t ance  t h a t  have  not  been examined  i n  

de ta i l  and should b e  mapped during 1990 (Shearer ,  1990A). 

T h e  f i r s t  s y s t e m a t i c  geological mapping of t h e  e n t i r e  Idaho, Aurum 1 and  Aurum 2 

Crown grants ,  a f t e r  t h e  reconnaissance by Cai rnes  f rom 1924 and  1930, was 

conducted  by D.J. Gr i f f i th  starting i n  Sep tember  1973. Griff i th ,  in Cochrane ,  

Gr i f f i th  and  Montgomery, 1974, recognized four  principal units: 

( I )  Serpent ine  

(2) Chlor i t ic ,  porphyri t ic  g reens tone  

(3) 

(4) 

Interbedded welded tu f f s  and  ca lcareous  argi l l i tes  and shales  

Black s l a t e s  (Ladner S la t e  Group) 

Essentially,  Gr i f f i th  found t h e  greens tone  in is loated blocks near t h e  Hozameen 

F a u l t  and  t h e  welded tuff  uni t  was i n  a n  a r e a  mainly t o  t h e  east of t h e  greens tone  

but  wes t  of t h e  Idaho Zone. A deta i l  geological plan by  Gr i f f i th  (Figure 13, 1974 at 

1: 1,200) shows outcrops,  bu t  n o  geological legend o r  individual ou tc rop  descr ipt ions 

a r e  included. Apparent ly ,  Gr i f f i th  at f i r s t  thought  t h e  l i th icwacke  beds (now 

included in t h e  Turbidi te  Unit)  r ep resen ted  a welded tuf f  sequence ,  although this 

pyroclast ic  terminology was dropped f rom al l  l a t e r  r epor t s  without  explanat ion.  
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Unfor tuna te ly ,  th i s  e a r l y  Carol in  mapping by Cr i f f i t h  did not recognize  t h a t  t h e  

greens tone  (Andesi t ic  volcanics) a r e  n o t  r e s t r i c t ed  to discontinuous pods along t h e  

Hozameen  F a u l t  bu t  a r e  p re sen t  a l so  as a resu l t  of fold a n d  t h r u s t  s t r u c t u r e s  within 

t h e  Ladner  Group sed imen ta ry  rocks. No comprehensive a t t e m p t  was  m a d e  t o  
co r re l a t e  th i s  ear ly  s u r f a c e  mapping wi th  t h e  subsequent  drilling o r  underground 

programs. 

Deta i l  remapping of t h e  800 T r a c k  Level  was  done  during December  1982 a n d  

Janua ry  1983 by J. Shea re r  (1983a) (Figure 8). Emphasis was placed on  

document ing  a n  a c c u r a t e  l i thological succession. C a r e  was  t a k e n  to  establ ish all 

s ignif icant  mappable  rock  uni ts  t h a t  could b e  p lo t ted  at t h e  1 9 5 0  scale. An 

in tegra l  p a r t  of t h e  mapping program was sawing  representa t ive  rock  spec imens  

wi th  a 20 inch  diamond s a w  a n d  examining t h e  t ex tu res  enhanced  o n  t h e  f l a t  

surface.  A permanent  display case of representa t ive  rock  types  has been  set up  in  

t h e  core shack  office as a r e f e r e n c e  su i t e  for f u t u r e  comparison a n d  s tudy.  

S t ruc tura l ly ,  t h e  fundamenta l  e l emen t  is a plunging, a symmet r i c ,  isoclinal an t i fo rm 

as indica ted  by t h e  no r thwes t  s t r ike  a n d  eas t e r ly  dips south  of 850N. Diamond drill 

hole U-240 at 766N shows p a r t  of t h e  s teeply  dipping (-800) east limb. North of 

830N bedding s t a r t s  t o  t r e n d  nor theas te r ly  wi th  nor thward  dips of 25O around 900N. 

This change  in  s t r i k e  and  d ip  i s  probably due  t o  t h e  d r i f t  passing through t h e  hinge 

area of t h e  plunging an t i form.  

S ta r t ing  a t  t h e  no r th  end  of t h e  d r i f t ,  t h r e e  par t ia l  repet i t ions of t h e  s i l t s tone  uni t  

a r e  appa ren t  be tween  780N and  835N. These  a r e  re la t ively nar row,  t i gh t  isoclinal 

folds subsidiary to  t h e  w e s t  l imb of t h e  main an t i form.  

A mass ive  node  of boulder a n d  pebble  conglomera te  is  exposed be tween 840N and  

890N. Considerable  fore-shortening of t h e  coa r se  c l a s t i c  un i t s  has  occur red  at th i s  

local i ty .  T h e  idea of mul t ip le  repe t i t ions  by  local fau l t ing  a n d  isoclinal folding 
co r re l a t e s  very  well with t h e  conglomera te  in te rsec t ions  no ted  in  DDH-U-240 at 

766N. I t  is notewor thy  t h a t  t h e s e  ex t r eme ly  impor t an t  cong lomera te  units a r e  n o t  

ment ioned  in previous diamond dril l  logs. Corre la t ion  of this  s t ra t igraphy 

throughout  t h e  Mine as i l lus t ra ted  by t h e  diamond drill log of DDH-587-4 shows 

t h a t  f r o m  t h e  north-end of t h e  orebody on 800 Level  at 900N to  t h e  south-end at 
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587N on  950 Level  t h e  footwal l  rocks  a r e  very similar.  Drill hole DDH-587-4 is 

330 m e t r e s  south  a long  plunge f rom t h e  no r th  end  of 800 Level. T h e  d i f fe rence  in 

e leva t ion  is 124 me t re s .  Of par t icu lar  i n t e r e s t  i s  t h e  sec t ion  of drillhole 587-4 

s t a r t i n g  f rom t h e  major  f a u l t  at 15.55 m e t r e s ,  where  t h e  upper pa r t  of t h e  

s t r a t ig raph ic  sequence  seen  on  800 Level  is found including (a) mult icolour  

argi l l i te  unit ,  (b) boulder conglomera te ,  (c) mixed sequence and  t h e n  mineral ized 

greywacke.  T h e  slightly mineral ized in te rva l  f rom 31.62 t o  33.12 r ep resen t s  t h e  

weak  souther ly  extension of t h e  Main "No. 1 ZONE" orebody. Therefore ,  t h e  rocks 

f r o m  33.12 to 52.82 compose  wha t  was loosely t e rmed  in  t h e  pas t  "DEAD STUFF IN 

THE MIDDLE" (Griff i ths ,  1975). This t e r m  i s  ludicrous t o  s a y  t h e  least. No. 2 

Zone mineral izat ion was  in t e r sec t ed  in  587-4 be tween 52.82 and  82.80. F rom 59.74 

to  80.60 t h e  zone ave raged  0.122 oz / ton  gold ove r  20.86 met res .  

On  800 Level  at 720N, graded  bedding ind ica tes  t h a t  t h e  s t r a t ig raph ic  sequence  has  

been  inverted.  Loca l  inversions may  give slightly l a rge r  e s t i m a t e s  of t rue 
thickness  in  t h e  s i l t s tone  and  turb id i te  units t h a n  ac tua l ly  occur. 

A l a rge  a r e a  of volcanic  rocks have  been recognized in t h e  800 d r i f t  s t a r t i n g  f rom 

540N and south. Dis t inc t  amygdaloidal  textures are evident  at 508N a n d  f r agmen t s  

up to  10 cm. in  d i a m e t e r  with chil led margins  m a k e  up t h e  bulk of t h e  rock. 

Granula ted  f r a g m e n t  boundaries are common. 

Major faul t ing and  widespread sha t t e r ing  a r e  appa ren t  in t h e  800 Explorat ion Dr i f t  

be tween 896N and 925N. This  zone  of weakness appears  to  h a v e  a f f e c t e d  t h e  

cont inui ty  of t h e  nor thward  ex tens ion  of minable  O n e  Zone minera l iza t ion  a n d  may  

b e  r e l a t ed  t o  t h e  occur rence  of higher grade  mineral izat ion noted  in  holes NEX-I, 

2 and  3. This is  a complex  f au l t ed  region wi th  s o m e  ver t ica l  displacement  

assoc ia ted  wi th  a p p a r e n t  subs t a n t i  a1 horizontal movemen t  . Pr elimin a r  y an  a1 ysis 

sugges ts  possibly a sou th  block down -north block up  ver t ica l  displacement .  

Horizontal  movemen t  sugges ts  t h a t  t h e  south  block h a s  moved w e s t  i n  re la t ion t o  

t h e  nor th  block in  which t h e  d r i f t  has  c o m e  i n t o  close proximity wi th  t h e  volcanic  
package. A pair  of c ros s  sec t ions  should b e  cons t ruc ted  along t h e  plane of t h e  

s h a t t e r  zone  wi th  o n e  sec t ion  showing t h e  sou th  s ide and  t h e  o t h e r  t h e  no r th  side. 
In th i s  manner  a m o r e  a c c u r a t e  e s t i m a t e  of re la t ive  movemen t  m a y  be possible. 

A rough s t ra t igraphic  column fo r  t h e  footwal l  sequence  below t h e  Idaho Orebody is  

out l ined below: 
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Unit  Colour True 
No. On Map Name Thickness - 

LOWER LADNER GROUP 

9 94 4 Greywacke  (Favourable  hos t  f o r  15m. 

dr i f t .  
zone mater ia l )  exposed in  

8 936 Mixed sequence: 
- si l ty  argi l l i te  1 
- argil laceous greywacke ) 22 m. 
- s i l t s tone  1 

3 905 Mu1 ti-coloured argi l l i te  0.2 m. 

2 74 6 Boulder con gl o m e r a  t e 5 m.  t o  
13.2 m. 

1 934 Pebble  conglomerate  

4 756 Li thicwacke 

5 916 Si1 t s t o n e  

6 a  942 Turbidite (Brown) 
6 94 2 Turbidi te  (Green)  

3 m. + 

3 m. 

50 m. 

10-20 m.  
55 m. 

Description 

relat ively coa r se  
grained abundant 
a lbi te-quartz-calci te  
a l te ra t ion .  

Alternat ing beds of 
greywacke  , laminated 
s i l ty  argil l i te and  thin 
bedded sil tstone.  

Thin, dis t inct ive lam- 
inations of black, green 
and  brown argil l i te.  

Coarse c l a s t i c  boulders 
t o  cobbles , h e t e  roli t hic, 
well-rounded. 

Uniform close packed, 
pebble size dominate ,  
we1 I-roun ded. 

Very angular,  pebble size, 
c l a s t s  have perferred 
or ientat ion.  

Thinbedded, 1 to  2 cm.  beds,  
commonly graded, grades 
t o  turbidite.  

Thicker  bedded 5-10 cm.  
beds,  well graded cross  
bedding, slump s t ruc tures .  

FAULT CONTACT 

SPIDER PEAK FORMATION 

Volcanic sequence 

9 10 Dark  Tuff 40 m. Dark  green,  non-bedded. 

738 Coar se  volcanic agg lomera te  3 m. Coar se  w e l  I-r oun ded 
- lapilli tuff .  f r agmen t s ,  chil led margins. 

738 AmygdaloidaI andesi te  25 m.+ Dark  green,  finely 
no base amygdaloidal. 
e xpos ed. 

FAULTED CONTACT 

93 1 Serpent ini te  Very thick 
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DIAMOND DRILLING 

(a) Introduct ion 

A f t e r  t h e  Idaho depos i t  w a s  de l inea ted  by sur face  diamond dril l ing s t a r t i n g  in  1945- 

46  wi th  work by  Mason (1946) and  l a t e r  cont inued by Carol in  Mines Limi ted  in  

1973, 1974 and  1975,  conf i rmat ion  of t h e  sur face  dril l- indicated tonnage  was 

required fo r  senior financing. This  was done in 1977 and  1978 by a close spaced,  

wel l  surveyed, underground diamond dril l  and bulk sampling program f r o m  t h e  Idaho 

Decl ine which was driven at roughly -ZOO. Diamond drill c ross  sec t ions  w e r e  

cons t ruc ted  a t  abou t  33 m e t r e  intervals  along 600N, 625N, 650N, 700N, 733N, 

766N, 804N and 867N. 

Dril l ing by Caro l in  Mines Limi ted  (and Precambra in  Shield in 1975) to t a l l ed  39 
in i t ia l  s u r f a c e  holes (22,665 fee t ) .  T h e  longest  and  mos t  nor ther ly ,  hole 1'137, was 

1,617 f e e t  deep.  T h e  underground program consis ted of 107 relat ively s h o r t  holes 

to ta l l ing  22,284 f e e t .  

During t h e  s u r f a c e  invest igat ions,  D.J. Gr i f f i th  produced t h e  m o s t  de ta i led  logs and  

devised a workable  l i thological system. Drill c o r e  records  of a m o r e  reconnais- 

s ance  n a t u r e  w e r e  produced by W.E. C la rke  and  apparent ly  by  D.R. Cochrane  who 

did n o t  supply a copy to t h e  mine. 

Unfortunately,  Gr i f f i th  logged in a pseudo "computer  compatible"  s t y l e  using four  

l e t t e r  abbreviat ions which are diff icul t  t o  decipher  and  understand. T h e  apparent ly  
an t ic ipa ted  compute r i za t ion  of t h e  logs was  never  comple ted .  However,  wha t  is 

m o r e  impor t an t ,  Gr i f f i t h  did n o t  record  individual l i thological types  a n d  t h e i r  e x a c t  

position, but  r a t h e r  lumped many d iverse  rock  uni t s  t oge the r  ove r  broad  intervals .  

An example  of t h e  compara t ive  inadequacies  of Griffi th 's  logging for de t a i l  
l i thological cor re la t ion  is su r f ace  hole  /I37 which was  relogged in 1983. Even major  

f au l t s  in  9 3 7  a r e  n o t  ment ioned  by Griffi th.  
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TABLE II 

SIGNIFICANT GOLD INTERSECTIONS 

1989 DIAMOND DRILLING IDAHO ZONE 

Carolin Mines 1989 Underground Drilling Program 

Interval 
Hole (metres) 

NEX 7 4.57 - 18.5 m 

NEX 8 
includes* 4.50 - 9.93 m 

0 - 14.00 m 

19.00 - 21.33 m 

1.50 - 11.53 m 

19.15 - 28.87 m 

30.32 - 37.07 m 
**includes** 34.37 - 37.07 m 

NEX 9 

overall or 

NEX 10 

NEX 11 
***includes 

NEX 12 

NEX 13 

NEX 14/15 

683- 1 

776- 1 +5 

776-20' 

776-1-3' 

Interval 
(feet)  

15.0 - 60.7 f t  

0 - 45.7 f t  
14.8 - 32.6 f t  

62.3 - 70.0 f t  

4.9 - 37.8 f t  

62.8 - 94.7 f t  

99.5 - 121.6 f t  
112.7 - 121.6 f t  

1.50 - 37.07 m 5.0 - 126.6 f t  

2.60 - 12.33 m 
2.60 - 10.10 m 

19.07 - 26.47 m 
0 - 10.40 m 
13.90 - 15.30 m 

8.5 - 40.5 f t  
8.5 - 31.1 f t  

62.6 - 86.9 f t  

0.00 - 34.1 f t  

45.6 - 50.2 f t  

no intersections 

52.5 - 59.0 f t  

196.9 - 231.3 f t  
241.1 - 259.3 f t  

16.00 - 18.00 m 

60 - 70.50 m 
73.50 - 77.50 m 

27.80 - 29.25 91.2 - 96.0 f t  

68.10 - 73.60 
72.10 - 73.60 236.6 - 241.5 

66.68 - 71.18 m 218.8 - 233.5 f t  

Length 
m (ft) oz/ton Au 

13.93 m (45.7 f t )  

14.00 m (45.9 f t )  
5.43 m (17.8 f t )  

2.33 m (7.65 f t )  

10.03 m (32.9 f t )  

9.72 m (31.9 f t )  

6.75 m (22.1 f t) 
2.70 m (8.9 f t )  
35.57 m (121.6 f t )  

9.73 m (31.9 f t )  
7.5 m (24.6 f t )  

7.4 m (24.3 f t )  

10.40 m (34.1 f t )  

1.40 m (4.6 f t )  

2 m (6.5 f t )  
1.45 m (4.8 f t )  

10.5 m (34.5 f t )  
4 m (13.12 f t )  

5.5 m (18.0 f t )  
1.5 m (4.9 f t )  

4.5 m (14.7 f t )  

0.195 

0.077" 
0.086 

0.083 

0.10 1 

0.151 

0.095 * * 
0.151 
0.095 

0.136*** 
0.162 

0.115 

0.092 

0.092 

0.103 
0.107 

0.125 
0.200 

0.071 
0.101 

0.104 
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Logs produced by W.E. Clark ,  because  of t he i r  n a t u r e  of being a rapid overview,  do 

n o t  delve i n t o  l i thological intr icacies .  

Clark's s t r a t ig raph ic  subdivisions consist  essent ia l ly  of t h r e e  units: greywacke,  
argi l l i te  , and i n t e r  bedde d grey  wacke-ar gilli te . Mino r s ubdivisio ns are green  wacke,  

l i th icwacke  a n d  greenstone.  The  t e r m s  greenwacke  and  greens tone  have  been used 

by  Clarke  and  Niels t o  descr ibe andesi te-agglomerate  - and bedded turbidi te .  

Greenwacke  should b e  discarded as a useful rock name,  s ince  i t  can  only lead  t o  
confusion o n  new maps.  

(b) 835 Scram Level - North (934N) 

An aggressive explora t ion  program nor th  f r o m  t h e  ex is t ing  underground workings 

has  been considered by  a number of individuals: Cochrane  1979 C, C la rke  1981, 

Niels  1982 a n d  Shea re r  1983 D, E and I. 

Essentially,  t h e  no r th  explora t ion  program will en ta i l  advancing a d r i f t  e i t h e r  on  

t h e  862 Level ,  835 Level  or 800 Track  Level  t o  t h e  vicinity of 1150 N a n d  then  

conduct ing wide ranging  diamond drilling. T h e  likelihood of a genera l  eas tward  and  

up movemen t  a long t h e  no r theas t  c ross  f au l t s  h a s  been  discussed (Shearer 1983 D> 
and  3 long d iamond dr i l l  holes N. Ex-1, 2, and  3 w e r e  col lared in  Oc tobe r  1983 t o  

test this projection. T h e  rock  types  encountered  w e r e  fully expec ted  by 

ex t rapola t ion  f r o m  OG-37 su r face  hole  and  t h e  966 N cross-section. 

I t  is t h e r e f o r e  a p p a r e n t  t h a t  t h e  present  knowledge of t h e  s t r a t ig raph ic  column can  

b e  used as a powerful tool in  projecting t h e  geology beyond t h e  l imi t s  of drilling. 

Briefly,  t h e  resu l t s  of N.Ex. 111, 112 and 113 can  b e  summar ized  as follows: 

1) All c u t  a high g rade  p a r t  of No. 1 Zone near  t h e  col lars  of t h e  holes. 

This  port ion of No. 1 zone i s  n o t  included in present  o r e  reserves .  The  

mineral ized in te rsec t ions  a r e  as follows: 
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Drill Hole Intersection (m) Length Grade 
No. From To m (f t) oz/ton Gold 

NEX 1 
*includes 

NEX 2 

NEX 3 

2) 

3) 

4) 

5 )  

6) 

7) 

4.20 22.85 18.65 (61 .19 )  0.194" 
4.20 15.90 11.70 (38 .4 )  0.261 

0 16 16 (52.49)  0.273 

4.63 11.50 6.87 ( 22.54 ) 0.188 

The  higher g rade  gold mineralization found in t h e s e  holes may be 

related t o  t h e  cross-shattering observed be tween 896N and 925N on 800 

Level. O t h e r  a r e a s  of cross-shattering should b e  examined  f o r  similar 

higher grade zones. 

The  eas te r ly  splay of t h e  SUMP F a u l t  was clear ly  ident i f ied in  e a c h  
hole. 

A weakly mineral ized s i l t s tone  unit  was encoun te red  in N.Ex. //I t h a t  

be tween 89.00 to  96.50 averaged 0.056 oz / ton  gold. This zone does n o t  

appear in N.Ex. 1I2 although t h e  ad jacen t  conglomerat ic  s i l ty  argi l l i te  is 

present  in both holes. 

The  Boulder Conglomera te  marke r  unit  is present  in both holes at 

around 120 m. This likely r ep resen t s  o n e  limb of a major  an t i fo rma l  

structure-Mine f a u l t  system. 

This major an t i fo rma l  s t ruc ture  is  complicated in N.E. 1/12 by t h e  

presence of andes i t ic  agg lomera te  in  t h e  probable c o r e  of t h e  fold. The  

andesi te  is weakly mineralized with assays running as high as 

0.164 oz / ton  Au. Substantial  o r e  r e se rves  f rom a l te red ,  sulf ide-rich 

volcanics is a r e a l  possibility t h a t  should n o t  be  ignored. 

The  east l imb of t h e  major an t i fo rm contains weakly mineralized 

greywacke  and sil tstone.  This is  w h e r e  a major  orebody could b e  found. 

N.Ex. /,I2 t e r m i n a t e s  i n  a thick sequence  of conglomerat ic  si l ty argil l i te 

which is usually associated with t h e  e a s t e r n  margins  of t h e  known 

ore  bodies. 
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I t  is ev ident  t h a t  favourable  rock  units h a v e  been ident i f ied a n  additional 100 

m e t e r s  east of t h e  previously known a r e a  and t h a t  pa r t s  of this favourable  

s t r a t ig raphy  are mineral ized.  T h e  fold s t r u c t u r e s  a n d  f au l t s  found  t o  t h e  east have  

many  of t h e  cha rac t e r i s t i c s  of t h e  ore-bear ing zones known in t h e  mine. 

Various opt ions (Shearer ,  1983 I) of dr i f t ing t o  t h e  no r th  have  advan tages  and  

disadvantages inherent ly  assoc ia ted  with t r ack le s s  or t r acked  mining. From an  

explora t ion  s tandpoin t ,  any  opening driven pas t  1 150N will adequate ly  explore  t h e  

favourable  ground. T h e  choice be tween t h e  options will b e  decided based on 

equipment  avai labi l i ty  o r  subsequent  access t o  small  o r e  blocks. If 800 Level  is 

ex tended  (which now could be  done  t rackless) ,  dr i l l  hole  N.Ex. 4 suggests  t h a t  a 

c ross  c u t  should be driven nor th  of 10,000 N to avoid excessive amounts  of 
andesi te .  T h e  de ta i l  resu l t s  of t h e  1989 dril l ing program a r e  discussed below and 

i l lus t ra ted  on Figures  7, 9,  10, 11 and  12. 

835 Scram Level  - Nor th  (934N) 
Diamond Dril l  Holes NEX-2, 3 (1983) and  NEX-7, 8, 9, 10 (1989) 
Cross-Section Azimuth  030.5O. 

Diamond Dril l ing a long  this  longitudinal sec t ion  was designed to  test fo r  

minera l iza t ion  cont inui ty  of t h e  No. 1 Zone be tween  a n d  down-dip f rom drill holes 

NEX-2 and  3. 

1989 - NEX-7 (+17O) - This hole t e s t e d  t h e  mineral ized zone  mater ia l  be tween 

holes NEX-2 and  3. Zone ma te r i a l  was  in t e r sec t ed  be tween 3.42 a n d  

23.04 me t re s .  A 13.93 m (45.7 f t )  s ec t ion  of t h e  zone averaged  

0.195 o z / t o n  gold. Within th i s  s ec t ion  a 2.81 m in te rva l  be tween 11.21 

and  14.02 m assayed 0.391 oz / ton  gold. T h e  in tense  albite-quartz- 

c a r b o n a t e  a l t e r a t ion  and  5 t o  20% sulphide con ten t  is consis tent  with 
wha t  w a s  found in  holes NEX-2 and  3. 

1989 - NEX-8 (+8O) - This hole t e s t e d  t h e  mineral ized zone  immedia te ly  below 

hole NEX-2. The  zone  ma te r i a l  i n  th i s  hold, although intensely a l te red  

and  pyri t ized,  c a r r y  lower  gold values. Low angle  fau l t ing  h a s  disrupted 

t h e  mineral ized zone. F rom t h e  hole col lar  t o  14.00 m e t r e s  t h e  zone 
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ave rage  0.077 oz / ton  gold ove r  14  m ( 4 6  f t ) .  From 18.83 - 20.25 m e t r e s  

a "fault-wedge" of zone ma te r i a l  averaged 0.083 oz / ton  gold. 

1989 - NEX-9 (Oo)  - This horizontal  hole in te rsec ted  t h r e e  significant sect ions 
of zone mater ia l .  T h e  g rade  of these  in te rsec t ions  is  of a higher tenor  

then  found in  NEX-8 immediately above. A 10.03 m (32.9 f t )  sec t ion  of 

zone m a t e r i a l  (between 1.5 m and  11.53 m interval)  car r ies  0.101 oz / ton  

gold. A second mineralized zone car r ies  9.72 m (31.88 f t )  of 

0.151 oz / ton  gold. This zone occurs  in  t h e  in te rva l  be tween 19.15 and  

28.87 metres .  A third sect ion of zone ma te r i a l  occurs  near  t h e  end  of 

t h e  hole b e t w e e n  t h e  30.32 t o  37.07 interval .  This 6.75 m (22 f t )  zone 

assays 0.075 oz / ton  gold within which a 2.70 m (8.86 f t )  sec t ion  of 

0.151 oz / ton  gold occurs. All zones a r e  grey coloured and  intensely 
a l t e r e d  with albite-quartz-carbonate.  The  zones a r e  bounded on both 

hanging and footwal l  sides with e i ther  ch lor i t ic  greywacke  or a l te red  

sil tstone.  

1989 - NEX-10 ( -60)  - This hole was dril led to  test down dip extension 
mineralized zones found immediately above in  NEX-9. Zone ma te r i a l  

was only present  t o  a minor e x t e n t  in  th i s  hole. Gold values a r e  very 

weak ranging be tween  0.004 and 0.050 oz / ton  gold. Strong brecciat ion 

and shear ing be tween  2 m e t r e s  and 7 m e t r e s  down hole indicate  t h a t  a 
major  low angle  f a u l t  has  displaced No. 1 zone a n d  f o r m s  t h e  lower 

boundary of t h e  mineralization. 

835 Scram level  - North (934N) 
Diamond Dril l  Holes NEX-1 (19831, NEX-11, 12, 1 3  (1989) 
Cross-Section Azimuth  0530 (Based on Mine North) 

Drill holes NEX-11, 12 and  13 were  drilled in 1989 t o  test e a s t e r l y  extensions of 

t h e  No. 1 Zone a d j a c e n t  t o  and below t h e  major  intersect ion indicated in hole 

NEX- 1 i n  1983. 

1989 - NEX-11 (+200 dip,  0530 Azimuth) - This drill hole was  designed t o  test 

t h e  zone found i n  NEX-1 f a r t h e r  to  t h e  east a n d  at t h e  s a m e  elevation. 
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T h e  No. 1 zone retained continuity towards t h e  east of this  e levat ion 

f rom 2.60 m t o  12.33 m, 9.73 m (31.9 f t )  t h e  zone averaged 0.136 oz/ ton 

gold. Within th i s  interval  a 7.5 m (24.6 f t )  ave rages  0.162 oz / ton  gold. 

A second in te rva l  of zone ma te r i a l  is present  be tween 19.07 and  26.47 m. 

This 7.4 m (24.28 f t) sect ion assayed 0.115 oz/ ton gold. 

A major  fau l t  zone  occurs  be tween 12.33 and 14.32 m.  

19S9 - NEX-12 (+loo, Az 053O) - This hole t e s t e d  t h e  No. 1 Zone below hole 

NEX-11. The  zone  was found t o  cont inue downwards, but gold values 

decreased. From t h e  collar of t h e  hole t o  a d e p t h  of 10.4 m,  t h e  10.4 m 

(34.12 f t )  sec t ion  of zone ma te r i a l  assayed 0.092 oz / ton  gold. Shearing 

of a l te red  s i l t s tone  and  greywacke  occurs  be tween  t h e  10.9 - 18.95 m. 

1989 - NEX-13 (OO, Az 053O) - This hole was designed to f u r t h e r  t e s t  t h e  

extension of t h e  No. 1 Zone below hole NEX-12. A major f a u l t  zone was 

found near  t h e  collar of NEX-13 a n d  no intervals  of mineralized zone 
ma te r i a l  was found. This low angle  fau l t ing  observed nea r  t h e  hole 

collar has  displaced t h e  No. 1 Zone at  th i s  elevation. 

835 Sc ram Level - North (934N3) 
Drill Holes NEX-6 (19841, NEX-14 (1983) 
Cross-section Azimuth  - 0100 (Based on Mine North)  

Drill hole NEX-6 was  drilled along a z i m u t h  350° t o  t e s t  t h e  northerly extension 

and  plunge of t h e  No. 1 Zone. In 1989 Drill hole NEX-14 was drilled along az imuth  

OIOo t o  test t h e  norther ly  extension of t h e  No. 1 Zone be tween holes NEX-2, 3, 7 - 
10 and  NEX-6. 

1983 - NEX-6 ( - 5 O )  - This hole intersect ion 9.88 m (32.7 f t )  of 0.097 oz/ ton 
Modera te  a lbi te-quartz-carbonate  a l te ra t ion  is c h a r a c t e r i s t i c  of gold. 

this zone. 
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1989 - NEX-14 (+15) - This hole was designed t o  test for  zone  ma te r i a l  be tween 

t h e  lower g rade  m a t e r i a l  found t o  t h e  no r thwes t  i n  hole NEX-6 a n d  high 

g rade  ma te r i a l  found t o  t h e  east i n  holes NEX-2, 3 and  7 - 10. Hole 

NEX-14 i s  weakly mineralized and  only one  lower g r a d e  sec t ion  of zone 

ma te r i a l  was found in  t h e  interval be tween 20.50 and  26.53 metres .  The  

gold values range be tween 0.018 and 0.085 oz / ton  gold. T h e  No. 1 Zone 

appears  to be diminishing in s t r eng th  towards  t h e  northwest ,  however,  

t h e  m o r e  in tense  faul t ing found in th i s  a r e a  sugges t  t h a t  t h e  zone is 

tectonical ly  displaced. 

835 Sc ram Level  - North (934) 
Diamond Drill Hole  NEX- 15 
Cross-Section Azimuth  3300 

1989 - NEX-15 (+15O) - This hole was designed t o  test for  extensions of t h e  

No. 1 Zone f u r t h e r  t o  t h e  west than  previously tes ted .  Two small  

sect ions of zone  ma te r i a l  was found but  a l t e r a t i o n  (albite-quartz- 
ca rbona te )  was  found to be generally weak. Ch lo r i t e  a l te ra t ion  is of 

m o d e r a t e  intensi ty .  The  f i r s t  sec t ion  occurs  in  t h e  interval  be tween  4.00 

and 6.00 m a n d  t h e  gold con ten t  range be tween 0.014 and  0.074 oz/ ton 

gold. 

T h e  second sec t ion  of zone mater ia l  occurs in  t h e  in te rva l  be tween 9.00 

and  13.45 m. T h e  gold values range be tween 0.012 and  0.058 oz/ ton gold. 

Overall ,  t h e s e  sub-longitudinal holes show t h a t  t h e  No. 1 Zone  is relat ively narrow 

be tween  934N and  966N. Individual higher g rade  sect ions a r e  sandwiched along t h e  

Mine and Sump Faul t s ,  a n d  have a lenticular ( l imited s t r i k e  ex tend)  shape. The  

mineralized zone  as a whole is continuous, but due  t o  i t s  narrowness,  t h e  cross- 

sect ional  holes on 966N have no t  invest igated t h e  a r e a  w h e r e  No. 1 Zone extends 

past  966N. 
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(c) 835 Scram Leve l  - South  Exploration Drift 
Cross-Section 683 N 

Drill  hole 89-683-1 was  dr i l led t o  test f o r  t h e  norther ly  cont inuat ion of a well 

mineral ized in t e rmed ia t e  zone  t h a t  was discovered in hole 675-6 (dip +57O) 

(Figure 13). Hole 675-6 w a s  dril led eas t e r ly  f r o m  sec t ion  675N and in t e r sec t ed  

11.24 m of 0.252 oz / ton  gold. Hole 89-683-1 was drilled f r o m  sec t ion  683N in a n  

eas t e r ly  d i rec t ion  and  at a n  ang le  of +160. Hole 89-683-1 in t e r sec t ed  4.4 m e t r e s  

(27.80 - 32.20 m )  of dark  ch lor i t ic  a l t e r ed  zone  ma te r i a l  t h a t  conta ined  s h o r t  

sec t ions  of a lb i te  and  qua r t z  a l terat ion.  This in te rsec t ion  ave raged  0.072 oz / ton  

gold. Although t h i s  i n t e r sec t ion  ex tended  t h e  mineral ized zone  nor thwards  f rom 

sec t ion  675 N t h e  a lb i t e  and  qua r t z  a l t e r a t ion  is no t  as wel l  developed as in  t h e  

wel l  mineral ized in te rsec t ion  found in hole 675-6. Chlor i t ic  greywacke  is  in  

c o n t a c t  with t h e  zone  ma te r i a l  i n  hole  89-683-1 which is a cha rac t e r i s t i c  f e a t u r e  

of t h e  Idaho No. 1 zone. T h e  diminished albite and q u a r t z  a l t e r a t ion  and  weaker  

mineral izat ion m o s t  likely represents  a local var ia t ion in  a l t e r a t ion  /mineral izat ion 

in tens i ty  r a the r  t han  pinching o u t  of t h e  zone. Because t h e  zone  r ema ins  well 

developed t o  t h e  nor th ,  f u r t h e r  dril l ing i n  th i s  a r e a  is war ran ted  a t  a lower  priority. 

(d) 800 Level 766N a n d  776N 

During 1989, o n e  ho le  was  dril led at t h e  bo t tom of t h e  766N sec t ion  a n d  t w o  holes  

o n  t h e  776N sect ion.  This  is t h e  th i ckes t  a n d  highest  g rade  pa r t  present ly  known of 

t h e  No. 3 Zone. 

A g r e a t  dea l  of geological in format ion  is conta ined  in t h e  regular  diamond dril l  

cross-sections throughout  t h e  mine. Unfor tuna te ly ,  much  of th i s  information is n o t  

present ly  avai lable  due  t o  inadequate  dril l  logs. The  following discussion is based 

o n  o n e  sec t ion  t h a t  h a s  been  relogged by J. Shea re r  a n d  reasonable  ex t rapola t ions  

to o t h e r  sec t ions  t ak ing  i n t o  considerat ion nearby  underground workings t h a t  have 

been  remapped.  

A re-examinat ion of cross  sec t ion  766 N (which is present ly  t h e  southern  edge  of 

79 Stope)  has  demons t r a t ed  t h a t  all  geological d a t a  should b e  compiled as soon as 



- 23 - 

possible throughout  t h e  Mine. This  re-logging is based o n  t h e  fact t h a t  a regular ,  

easi ly  def ined  s t ra t igraphy with prominent  marker  uni ts  occurs  around t h e  

orebody. T h e  m o s t  impor t an t  c ross  sections f rom t h e  1978 Idaho decl ine drilling 

campaign t o  be  re- logged a r e  733 N, 750 N and 785 N f o r  No. 3 Zone de ta i l s  plus 

900 N, 934 N and  966 N f o r  f u t u r e  drilling f r o m  t h e  800 Nor th  Explorat ion Drive. 

Essentially,  t h e  re -examinat ion  of cross  sec t ion  766 N (Figure 14) demonst ra tes  

tha t :  

(A) T h e  orebody c a n  b e  easily divided be tween (1 ) l igh t  coloured "Zone 

Material" (quartz-albite-calcite rock) grading m u c h  g r e a t e r  than  0.15 

oz / ton  A u  and  (2) dark  ch lor i t ic  greywacke  which consis tent ly  runs 

around 0.05 oz / ton  A u  o r  lower. These  t w o  ore uni ts  have  no t  been 

adequate ly  d i f f e ren t i a t ed  in  t h e  past. 

A s  a consequence,  e v e n  at 0.05 oz / ton  Au cut-off t h e  o r e  outlined f o r  

s toping i n  t h e  upper  pa r t  of No. 1 Zone on  766 N cross-section could 

have  b e e n  moved  w e s t  t o  t h e  c e n t e r  d r i f t  on  900 Level  and much  of t h e  

low grade  ma te r i a l  could have  been  avoided during mining. 

(B) T h e  overa l l  s t r u c t u r e  of t h e  o r e  zones conforms t o  a n  appa ren t  complex  

a s y m m e t r i c  an t i fo rm with t h e  main  concent ra t ion  of o r e  i n  t h e  hinge 

region. O r e  zone  repet i t ions a r e  r e l a t e d  to  general  '%addle-reefs" a long 

t h e  ma in  ax ia l  plane of t h e  an t i form.  T h e  minera l ized  intersect ions o n  

766 N sec t ion  are no t  connec ted  in  a s t ra ight- l ine ver t ica l  sense as 
previously thought ,  bu t  ra ther  a r e  sepa ra t ed  by t h e  enclosing sed iments  

over  t h e  hinge a rea .  The  lowes t  o r e  in te rsec t ions  a r e  dis t inct ly  

s e p a r a t e  f r o m  No. 1 Zone. 

(C) T h e  uppermost  o r e  intersect ions a r e  l ikewise connec ted  over  t h e  hinge 

a r e a  in s t ead  of t w o  lenses  on both  sides. O r e  out l ines  in  th i s  region will 

b e  much  d i f f e ren t  t h a n  previously thought .  The  t o p  dril l  holes end  in  

a l t e r ed  sed imen t s  r a the r  t han  volcanics. 
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Drill hole 89-776-1 (-50) in t e r sec t ed  4.5 m (14.76 f e e t )  averaging 0.104 oz / ton  of 

zone ma te r i a l  f lanked by chlor i t ic  greywacke. This demons t r a t e s  t h e  zone found in  

U-240 ( t50)  (14.88 m averaging 0.123 oz/ ton Au) ex tends  t o  depth.  T h e  s a m e  zone 

was seen in both holes on 776N sect ion.  This p a r t  of No. 3 Zone  has  n o t  been 

invest igated to  t h e  north (Sections 804N, 867N, lower p a r t  of 900N) o r  immediately 

t o  t h e  south (733N and 700N). 

The  zone of potent ia l  o r e  on 766N (No. 3 Zone) extends f r o m  about  850 elevat ion t o  

at l e a s t  805 elevat ion (open at  depth)  and  has  a n  approx ima te  present ly  def ined 

cross-sectional a r e a  of 400 square metres .  

(e) Miscellaneous Future T a r g e t s  

A review of a r e a s  in  a n d  around t h e  Idaho Zones indicates  tha t  a t t e n t i o n  of a lower 

priority t h a n  given t o  t h e  North Exploration or  Northern 3 Zone is required t o  

eva lua te  t h e s e  sma l l e r  zones of modera t e  potential .  These areas are o f t e n  

presently indicated by o n e  or t w o  holes. 

766N 950 Elevat ion to  t h e  east 

To probe f o r  new o r e  above a n d  east of t h e  Idaho 
3,000 feet of drilling (600 - 700E) 

733N 980 R a m p  

New o r e  a b o v e  and  east of t h e  Idaho 
3,000 f e e t  of drilling 

804N 950 Elevat ion 

New o r e  above  and  east of t h e  Idaho 
3,000 feet of drilling 

E x t r e m e  sou th  end of 3 Zone and "4" Zone 
612N 900 Level  
625N 900 Level  
637N 900 Leve l  
650N 900 Level  
687N 900 Level  

3,000 feet of diamond drilling 

Block 8: no r th  and  south extensions 
900 Level,  750N + 785N, 90-74 decl ine,  1400 feet of drilling 
(Block 8 present ly  i s  e s t i m a t e d  t o  contain 34,600 tons at 0.133 oz/ ton 
Au). 
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(6) O t h e r  Class 111 mate r i a l ,  Blocks 4, 5, 6 ,  7 need  t o  be  def ined with 
addi t ional  drilling. T h e  possibility ex is t s  t h a t  t h e s e  blocks could be  
ex tended .  

These  a r e a s  lend themselves  t o  on-going evaluat ions and  could b e  invest igated in  

conjunct ion with ma jo r  programs t o  t h e  no r th  t o  lower  mobil izat ion costs. A f e w  

holes on  e a c h  t a r g e t  m a y  give impor tan t  in format ion  a n d  cont inued work should be  

rigorously t i ed  t o  t h e  success of e a c h  hole. 

CONCLUSIONS 

Since Augus t  1984 t h e r e  has  been  no  rout ine  mining a t  t h e  Idaho Mine. Between 

December  1951 and  August  1984 product ion c a m e  f r o m  t w o  orebodies  at a r a t e  of 
approximate ly  1,500 tons pe r  day ,  but  de lays  and interrupt ions of up t o  severa l  

months  at a t i m e  w e r e  experienced.  

Diff icul t ies  i n  meta l lurgy  precluded adequa te  gold recover ies  i n  t h e  milling c i r cu i t  

which u l t imate ly  cont r ibu ted  t o  mining a n d  g rade  cont ro l  problems underground as 

s topes  r ema ined  open  and  a c t i v e  long a f t e r  t h e i r  designed l i fe t ime.  Hangingwall 
s loughage resu l ted  in  unexpec ted  dilution. 

Geological work dur ing  rout ine  mining and  prepara t ion  for northward explorat ion 

h a s  demons t r a t ed  a regular ,  bu t  somewhat  complex  s t ra t igraphy which appea r s  t o  
cont ro l  t h e  loca t ion  of orebodies within t h e  hinge a r e a  of major  fold s t ruc tures .  

This  recognized s t r a t ig raphy  h a s  not  been  sa t i s fac tor i ly  documented  by relogging in  

de ta i l  through t h e  close-spaced dr i l l  cross-sections in  t h e  mine. 

T h e  explorat ion poten t ia l  of t h e  proper ty  which f o r m e d  o n e  of the  a t t r a c t i v e  

facets of t h e  opera t ion  when t h e  product ion decision was  announed has  n o t  been  

diminished by t h e  passage of t i m e  simply because  i t  has  not  been adequate ly  

tes ted .  

Based on  t h e  comprehensive da t abase  t h a t  has  been  assembled  in  t h e  pas t  on  t h e  

Idaho orebodies ,  a program of diamond drilling was comple t ed  in  November 1989 o n  

t w o  s e p a r a t e  t a r g e t s  as follows: 
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T a r g e t  1: Northward cont inuat ion of No. 1 Zone, 1989 program consisted of 

nine off-section drill holes t o  inves t iga te  t h e  de ta i led  morphology 

of t h e  No. 1 Zone no r th  of 934 N as a follow-up t o  t h e  NEX 1 t o  3 

long-holes drilled in 1983. To ta l  drilled in  1989 o n  th i s  t a r g e t  was 

929 feet . 

T a r g e t  2: Investigation of No. 3 Zone below 79 s t o p e  and  73 s tope ,  f o r  a t o t a l  

of 1,074 feet in  four  holes. 

Drilling in 1989 on T a r g e t  1 demons t r a t ed  t h a t  ore-grade mineral izat ion extends 

no r th  t o  at l e a s t  t h e  966N, as shown in NEX 9 which averaged 0.095 oz/ ton gold 

over  121.6 feet. Existing dril l  s ta t ions at 966N on 800 level  provide l imi ted  access 

f o r  f u t u r e  drilling t o  t r a c k  No. I Zone t o  t h e  north.  T h e  higher g rade  values found 
i n  NEX-I ,  2 and  3 m a y  be r e l a t e d  t o  t h e  eas t -wes t  s h a t t e r  zone  found be tween 

896N and 925N observed on 800 Level. 

I strongly recommend t h a t ,  if possible, this  northward dr i f t ing  program be  done 

a f t e r  t h e  resul ts  a r e  compiled f o r  t h e  McMaster s u r f a c e  drilling it  t h e  summer  of 
1990 (Shearer,  1990). 

Drilling in  1989 on T a r g e t  2 demons t r a t ed  t h a t  o r e  g rade  mineral izat ion occurs in 

No. 3 Zone above  and below t h e  800 haulage level.  This p a r t  of No. 3 Zone has  t h e  

potent ia l  to con ta in  severa l  hundred thousand tons of mineral ized ma te r i a l  which 

could possibly b e  developed a t  reasonable cost .  Intervals  encoun te red  (in addition 

t o  previous wide-spaced holes) a r e  as follows: 

Core 
Hole # Dip Interval  Length Assay 

89-7 76- 1 +50 196.85 f t  to  231.30 f t  34.45 f t  0.125 

241.14 f t  t o  254.21 f t  13.12 f t  0.200 

oz / ton  Au 

oz/ ton Au 

8 9-7 76-2 00 236.55 f t  to 241.45 f t  4.92 f t  0.101 
oz/ ton Au 

89-766- 1 - 50 2 18.76 f t to  233.53 f t 14.78 f t  0.104 
oz / ton  Au 
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RECOMMENDATIONS 

On T a r g e t  1 an additional 3,000 feet of drilling is recommended from t h e  966N 

sect ion be fo re  drift ing will b e  necessary to  allow access t o  lOOON a n d  northward. 

T h e  init ial  2,000 feet of northward drilling will cost about  $60,000 and  will 

inves t iga te  t h e  a r e a  be tween holes 966-1 and 966-3. By swinging t h e  drill t o  t h e  

north,  t h e  a r e a  north to  lOOON can be r eached  f r o m  t h e  966N - 800 level dril l  si te.  

T h e  dr i f t ing program will requi re  a minimum of 600 feet of a exploration-sized 

opening a n d  a minimum of 5,000 feet of drilling. The  c o s t  of such a program will be  

around $400,000 t o  $500,000 ( re fer  t o  Cost Est imate) .  T h e  object ive would b e  to 
init ially t r a c k  No. 1 Zone t o  t h e  no r th  to find a new major  o r e  body ei ther  above o r  

below 800 level  and  no r th  of 1000N. I strongly r ecommend  t h a t ,  i f  possible, t h e  
northward dr i f t ing program be  done a f t e r  t h e  resul ts  a r e  compiled f o r  t h e  

McMaster s u r f a c e  drilling i n  t h e  s u m m e r  of 1990 (Shearer,  1990). 

On T a r g e t  2, additional drilling of 3,000 f t .  is recommended t o  fill-in and e x t e n d  

th i s  p a r t  of No. 3 Zone o n  cross-sections 750 N, 766 N, 776 N,  785 N and 804 N. If 

this program is successful,  t h e n  a n  additional 3,000 feet of drilling would b e  

war ran ted  t o  raise  t h e  mineral  inventory t o  a n  indicated category.  Cost  of e a c h  

phase would b e  about  $90,000. Once  t h e  size and g rade  of t h e  zone is known, a 

mining engineer  should review t h e  d a t a  a n d  assign development  a n d  operat ing costs 
t o  bring t h e  o r e  up to a loading pocket  on t h e  SO0 level.  The  No. 3 Zone is close t o  

t h e  79  s c r a m  on 835 level.  T h e  likelihood of continued success  of Ta rge t  2 work is, 

in  my  opinion, qu i te  good. The  s t r u c t u r e  appears  s t r o n g  a n d  t h e  mineralized widths 

a r e  re la t ively wide. 

O t h e r  underground t a r g e t s  o f  lower priority,  presently defined by one or t w o  drill 

holes, exist in  t h e  general  Idaho area .  E a c h  of t h e s e  t a r g e t s  should be  assessed a n d  

r a t e d  according t o  t h e  probabili ty on a geological basis of success in expanding 

reserves.  These  a reas  can be invest igated in conjunction with work on Ta rge t  1 

and 2. 
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In preparat ion f o r  t h e  North Exploration t h e  following i t e m s  should be  addressed: 

(1) re log 1977-78 co re  t h a t  is  available c o r e  in cross-sections 733 N,  750 N 
and 785 N,  804N, 837N, 867N and 900N and  plot on 1:250 drawings; 

(2) finish de ta i l  surface geological mapping; 

(3) cons t ruc t  cross-sections north a n d  south of t h e  s h a t t e r e d  a r e a  in t h e  

North Exploration dr i f t  900N and 934N. 

Cost Es t ima tes  f o r  f u t u r e  work a r e  contained in t h e  following sections.  

./" 

c 
J T. Shearer ,  M.Sc., F.G.A.C. 

/ I$ew Global Resources Etd. 
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COST ESTIMATE FOR FUTURE WORK 

TARGET 1 

(A) Diamond dril l ing f rom 966N - 800 Level 

2,000 feet of drilling be tween 966-1 + 966-3 
plus swinging t h e  dril l  t o  t h e  no r th  (1000N) 

C o n t r a c t  diamond drilling plus f ie ld  

Geological supervision, and planning and  compilation 
Shif t  boss control and  incidentals  (e lec t r ic  power, etc.)  
Contingencies 

Subtotal  

cost i t e m s  2,000 feet @ $23.50 p e r  f o o t  

(B) Drif t ing a n d  dril l ing p a s t  volcanic block 
i n  t h e  vicinity of 1100N. 

This program is recommended t o  c o m m e n c e  a f t e r  t h e  resu l t s  
f rorn t h e  s u m m e r  1990 McMaster  drilling a n d  t renching 
a r e  compiled.  

A t  l e a s t  600 feet of exploration s ized  opening 
600 feet @ $335 pe r  foot  
(detai led c o s t  e s t i m a t e  should be ca lcu la ted)  Trackless  

C o n t r a c t  Diamond drilling, 5,000 feet @ $23.50 
Geological super  visi on, planning a n d  com pi1 at i on 
Shif t  boss control  and  incidentals ,  surveying 
20% e x t r a  foo tage  (if required) 
Contingencies 

= $ 47,000 
- 8,000 
- 2,000 
- 3,000 

- $ 60,000 

= $201,000 

= 117,500 
= 30,000 
= 20,000 
= 65,000 
= 40,000 

$473,500 
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COST ESTIMATE FOR FUTURE WORK 

TARGET 2 (3 Zone Mineralization) 

(A) Diamond dril l ing on cross-sections 750N, 
766N, 776N, 785N, 804N 

Con t rac t  diamond dril l ing 3,000 feet @ $23.50 per  f o o t  
Geological supervision, planning and  compilat ion 
Shift  boss control and incidentals  (e lec t r ic  power,  etc.)  
Mining consul tant ,  preliminary evaluat ion 

c o s t  

(B) Follow-up diamond dril l ing on 3 Zone t o  raise  
preliminary mineral  inventory calculat ions t o  a n  
indicated ca t egory  (contingent on  success  of t h e  
(A) drilling. 

cost 

Tota l  

= $ 70,500 - 14,500 
- 2,000 
- 3,000 

$ 90,000 

$ 90,000 

$180,000 
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Fieldwork, 1981, B.C. Dept.  of Mines, Paper  1982 - 1, p. 87-10. 

1983 

Carol in  Mine - Coquihalla Gold Bel t  B.C. Ministry of Energy, Mines and 
Pet. Res., Geological Fieldwork 1982, p. 62-84. 

1985 

The  Hozameen F a u l t  System and r e l a t ed  Coquihalla Serpent ine Bel t  of 
Southwes tern  Brit ish Columbia,  CJES. 

1989 

Coquihal la  Gold Belt ,  Bulletin in  press. 

RAY, G.E. and  NIELS, R.J.E. 

1984 A 

Surface  and  Underground Geological S t ruc tu res  at t h e  Carol in  Gold Mine. 
B.C. Ministry of Energy, Mines and Pe t ro leum Resources ,  Geological 
Fieldwork 1983, pp. 133-138. 
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1984 B 

Element  Zoning Associated with Gold Mineralization at Carol in  Mine. 
B.C. Ministry of Energy, Mines and Petroleum Resources ,  Geological 
Fieldwork 1983 paper,  1983-1, pp. 139-149. 

RAY,  C.E., SHEARER, J.T., NIELS, R.J.E. 1983 

Carolin Gold Mine, GAC-MAC-CGU Joint  Annual Meeting, Victoria,  B.C., 
May 1983, Guidebook, Fieldtr ip  No.  4, p. 40-64 

SHEARER, J.T. 

1982 A 

Geological Geochemica l  and Geophysical R e p o r t  on t h e  Ladner C r e e k  
North Project .  P r i v a t e  Carol in  Mines Report ,  117 pp., April 30, 1982. 

1982 B 

Prel iminary Investigation on Sulfide Distribution, Idaho Orebody, Progress  
Repor t  1, P r i v a t e  Carol in  Mines Repor t ,  22 pp., 5 figures.  

1982 C 

Summary  R e p o r t  on t h e  Ladner  C r e e k  North Pro jec t .  
Mines Repor t ,  51 pp., Nov. 23, 1982. 

P r i v a t e  Carol in  

1982 D 

800 Track  Level,  850N to  867N, December  8, 1982, Memorandum, Carol in  
Mines Files,  1 pp., 1 map. 

1983 A 

Geological Mapping on 800 Track  Level t o  Accompany Figures  1, 2 and  3. 
Memorandum, February 22, 1983, Carol in  Mines Files,  8 pp., 3 maps. 

1983 B 

Geological Mapping of t h e  Crusher  Decl ine and AURUM MINE 
EXPLORATION PROPOSAL, Memorandum, Mar. 2 1, 1983, Carolin Mines 
Files,  5 pp., 1 map. 

1983 C 

Re-logging Idaho Mine Dril l  C o r e ,  Cross  sect ions 733N, 750N, 934N, 966N, 
Memorandum, May 30, 1983, Carol in  Mines Files, 2 pp. 
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North Exploration, 800 Level,  Proposal Memorandum, J u n e  23, 1983, 3 pp., 
Carolin Mines Files. 

1983 E 

North Exploration 800 Level,  Budget Memorandum, J u l y  7,  1983, 1 pp., 
Carolin Mines Files. 

1983 F 

Geological and Diamond Drilling R e p o r t  on t h e  Ladner  C r e e k  North 
Project, B.C.D.M. Assessment Repor t ,  Ju ly  20, 1983. 

1983 G 

Possible ore  zones above I/ 2 zone  near  1050 elevat ion at Surface.  
Memorandum, August 2, 1983, 2 pp., Carolin Mines Files. 

1983 H 

D a t a  F i le  f rom D.R. COCHRANE, Memorandum, August 8, 1983, 1 pp., 
Carol in  Mines Files. 

1983 I 

Prel iminary C o s t  - Benefi t  Compar ison  862 Level VS 800 Level Idaho North 
Exploration a n d  Diamond Drilling. Memorandum, August 24, 1983, 4 pp., 
Schedule  & Map. 

1983 J 

Idaho, North Exploration, Diamond Dril l ing f o r  t h e  Month of September ,  
Memorandum, Oc tobe r  11, 1983, 3 pp., and  2 maps,  Carol in  Mines Files. 

1983 K 

R e p o r t  on Deta i l  Sample  T e s t  P rogram,  79 Stope No. 1 Zone, Idaho 
Orebody, February 7 to February 19, 1983. Pr iva te ,  Carol in  Mines Report ,  
February 25, 1983, 6 pp. 

1983 L 

Detai l  Sampling Program on t h e  Rod M i l l  Discharge and  Rod Mill Feed.  
Pr iva te ,  Carol in  Mines Repor t ,  J u n e  15, 1983, 10 pp. 

1983 M 

Re-processing and  Gold recovery f rom tail ings within t h e  Tailings Pond, 
August 14, 1983, Pr iva te ,  Carolin Mines Repor t ,  6 pp. plus maps. 
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1983 N 

Month-end geological Repor t  - July 1983 Pr iva te ,  Carol in  Mines Repor t ,  
August 7, 1983, 4 pp. 

1988 

Diamond Drilling R e p o r t  on t h e  Aurum Projec t ,  Feb rua ry  29, 1988, 28 pp., 
for  Carolin Mines Ltd.  

1989 A 

Prel iminary Summary  Repor t  on t h e  McMaster Zone, Pr iva te  Carol in  Mines 
Repor t ,  5 pp., November 20, 1989. 

1989 B 

Geological, Geochemical ,  Geophysical and Diamond Drilling R e p o r t  on t h e  
McMaster Zone, P r i v a t e  Carolin Mines Ltd. Repor t ,  24 pp., December  6 ,  
1989. 

1990 A 

Progress  R e p o r t  No. 2 
Key  Geological Concep t s  conerning t h e  Idaho Mine and Proposed North 
Exploration - Janua ry  1990. 
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STATEMENT OF QUALIFICATIONS 

I, Johan  T. Shea re r  of t h e  C i t y  of P o r t  Coqui t lam,  i n  t h e  Province of British 
Columbia,  do hereby cer t i fy:  

1. 

2. 

3. 

4. 

5. 

6 .  

I graduated in Honours Geology (B. Sc. 1973) f rom t h e  University of British 
Columbia  a n d  t h e  University of London, Imperial  College,  (M. Sc. 1977). 

I have pract ised my profession as a n  Exploration Geologist  continuously s ince 
graduation and  have been employed by such mining companies as McIntyre 
Mines Ltd., J.C. Stephen Explorations Ltd., Carol in  Mines Ltd. a n d  TRM 
Engineering Ltd. I a m  presently employed by New Global Resources  Ltd.  

I am a fellow of t h e  Geological Association of C a n a d a  (Fellow No. F439). I 
a m  also a m e m b e r  of t h e  Canadian I n s t i t u t e  of Mining a n d  Metallurgy, t h e  
Geological Society of London and  t h e  Mineralogical Association of Canada.  

I supervised a l l  exploration on t h e  Ladner  C r e e k  North P ro jec t  f rom 
February 1981 t o  November 1982 a n d  worked underground as exploration 
geologist  at  t h e  Idaho Mine  from November  1982 to February 1984 engaged in 
de ta i l  geological mapping a n d  pro jec t  supervision. I have  logged t h e  Idaho 
program diamond drill c o r e  in November 1989 and  supervised t h e  geological 
staff during t h e  underground drilling in  1989 f o r  t h e  Idaho Program. 

I have no  i n t e r e s t  in  Carol in  Mines Ltd.  or a n y  of i t s  aff i l ia ted companies,  nor 
do  I e x p e c t  t o  r ece ive  any in  t h e  future .  I consent  t o  t h e  use of this  r e p o r t  in  
or in  connect ion with a prospectus or i n  a s t a t e m e n t  of Material  facts 
re la t ing  t o  t h e  raising of funds. 

O the r  New Global personnel working on t h e  Idaho underground drilling 
P r o j e c t  were  B. Lennan a n d  W. Howell, both g r a d u a t e  geologists. A fur ther  
note on t h e s e  individuals is  a t t ached .  1 

\ /  J.T. Shearer ,  M. Sc., F.G.A.C. 
Jajluary 24, 1990 

i 
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STATEMENT OF COSTS - IDAHO ZONE 

1989 EXPLORATION PROGRAM 

Labour, Wages and Benefi ts  

J.T. Shearer ,  M.Sc., Senior Geologist  
19.5 days at $300 per  day 

W .B. Lennan, BSc. ,  Geologist  
28 days at $250 per  day 

W.A. Howell, B.Sc., Geologist  
4.5 days at $250 per  day  

S.L. Shearer ,  Core Spl i t te r  
6 days at $140 per  day 

D.G. P e r r e t t ,  C o r e  Spl i t te r  
3 days at $175 pe r  day  

D. Crowmar t i e ,  C o r e  Spl i t te r  
1.5 days at $100 pe r  day  

Subtotal  

Truck ren ta l s  and ope ra t ing  c o s t s  - Redhawk,  New Global 
Fuel 
Meals and grocer ies  
Accommodation (motels) 
P ro jec t  supplies 
Reproduction 
Draf t ing supplies 
Word processing 
Telephone (mobile and of f ice  long d is tance)  
Gold assay analysis - C h e m e x  Labs - 216 samples  x $15/sample 
Diamond dril l ing - 2,003 f t  x $22.40/ft 

Subtotal  

$ 5,850.00 

7,000.00 

I ,  125 .OO 

840.00 

525 .OO 

150 .OO 
$15,490.00 

1,215 .OO 
317.76 
398.81 
360.40 

41.63 
697.52 

65.28 
766.75 
112.32 

3,240 .OO 
44,867.20 

$52,082.67 

T o t a l  $67,572.67 
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AUgWt 16, 1939 

Carolin Mines LM, 
602-700 W. Peuder S t .  
Vancouver, B.C, 
V 6 C  1 G 8  

A t t en t ion :  Robert Handfield 

Dear Sirs :  

Detailed below is our proposal for t h e  surface and underground d r i l l l n g  
c o n t r a c t  on y o u r  CCYnp-ny's property loca ted  near ;  H o p e ,  B.C. 
understanding that there will be a minimum of 5,000 feet drilling, recover ing  
J3Q a r e l i n e  Core. 

It is our 

Drilling to cOrrmence approximtely A u g u s t  1989. 

Mbilization and l k ~ m b i l i z a t i o n  : 

There will be -.(@charge -1 for mobilization and demobilization of o u r  
rnen, drills, tractor and c q u i p n t  f m  Delta to t h e  t r u c k  unloading point and 
r e C U T U .  

- BQ Drilling Rates: 

0-500' 
500 '-lo00 I 

Overburden d r i l l i n g  

$15.60/ft. 
17.40/f t . 

. 

Casing 0 - 30' will be 
charged a t  $15.6U per foot 
for BW. If overburden is 
greater than 30' , f i e l d  cost 
rates w i l l  apply for the 
excess, if it is mre costly 
than the  charge per foot. 

Equipment : 

We w i l l  supply a Comers electric d r i l l  for the underground drilling and n JIG3 
300 diesel d r i l l  for the s u r f a c e  drilling. 

Surface Vehicle: 

W@ Will Supp1.y a surface 4 x 4 truck at no c h a r m .  



Tractor : /!?L- 
We w i l l  supply a tractor for use in, site preparation, moving and 
road building a hour. 

Mud: 
_cI 

h d ,  additives, rod grease and soluble  o i l  required i n  t h e  drilling will be 
supplied by us  and charged at f i e l d  costs. ------e 
Fuel : 
_I_ 

We will supply fuel for t h e  operation of the  drill and equipment a t  no charge. 

Surveys : 

Clinometer d ip  tests, will be 
depth the test is taken, Other 

Drilling Crew: 

We will operate two shifts, t e n  burs per day, Seven days per week, as required 
for each drill. 

Core Boxes: 7 
&re boxes i f  supplied by ourselves will be charged at 

_c______c 

i 

Casing : 

We w i l l  supply casing as required to carry on t h e  work. 
holes at request of t h e  Field Representative will be charged to  t & s . n y  a t  

Casing that is left in 
.---- 

f lelrtr;o?S, 

D r i l l  Rods: 

Drill PUcIs, core barrels, core b i t s ,  reaming shells, casing shoes, and other 
down-hole tools lost or dmaged i n  holes, without negligence on t h e  part of t he  
drill crew during a period when work is being p6rformed a t  f i e l d  cost rates, 
will be charged to t h e  c o m p ~ n y  at f i e l d  Costs. 



- 3 -  

&le Stabilization: 

If a n y  hole requires stabilization because of caves, f i e l d  cost rates will 
apply 

Daily Travel: 

D a i l y  travel in excess of two man hours per shift will be charged at t h e  hourly 
labour T"dtt3. 

I-"__ 

. . '  

Moves Between Holes: 

Set-Up and Tear Down: 

NOVlng from the  t ruck unloading point to the first drill site and moving from 
t h e  last drill six? to the truck loading po in t  will be charged at the  hourly 
man hour rates for the total  mn hours to nave in and out. 

Waterline : 

We will supply 3,000 feet of waterline hose and water pmp capable of a 
vertical lift of 300 feet. 
waterline and equipnt will be charged at the liourly man hour rate. 

The installation, maintenance and removal of the 

Vfe will supply room and bard for our crew a t  no charge. 
- --\ 

'-. __ --._ __ -.- - .-.----+-------. '- ** ----= 

Standby : 
I 

Standby will k charged at the field cost rates up to si. m i m u m  of 8 hours per 
man per shift and will include any delays caused by yourself. 
delays, such as mccharlical breakdown, shortage of supplies, materials, 'tools or 
drill crew will be the contractors' responsibility. 
for moving orders, and delays caused by weather or lack of t r a n s p o r t .  

All other 

Standby includes waiting 

Payment : 

Invoices will be rendered semi-mnthly and will be due and payable in full in 
Canadian funds on receipt. 

Yours very t n l y ,  
iir 

j 

Per: Fern Boisvenu 



A P P E N D I X  IV 
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Name 

LIST OF PERSONNEL AND DATES WORKED 

ON 1989 IDAHO ZONE 

Position Address Dates Worked - 1989 - 1990 

J .T .  Shea re r  Senior  Geologis t  
(M .Sc.) P o r t  Coqui t lam,  B.C. ( 8  days)  

3832 St.  Thomas  St .  Nov. 16, 17, 18, 21, 22, 23 27, 28 

D e c .  1 ( V Z  days), 5 ,  6, 7, 8, 11, 
12, 16, 28, 29 (9.5 days) 

\V .B. Lennon Geologis t  876 Lynwood Ave. Nov. 16 - 30, 1989 (15 days) 
(B.Sc.1 P o r t  Coqui t lam,B.C.  D e c .  1 ,  2 4 ,  5, 6 ,  7, 8, 11, 12, 13, 

1 4 ,  15, 22  (13 days) 

W .A. Howell  Geologis t  15294 - 9 6 A A v e .  Nov. 17 (K day), 18 - 21, (4.5 
(B.Sc.1 Sur rey ,  B.C. days)  

S.L. S h e a r e r  Core Sp l i t t e r  3345 Mason Ave. Nov. 16 - 21, 1989 (6 days) 

D .G. P e r r e t t  Core Sp l i t t e r  15331 - 17 Ave. Nov. 22 - 24, 1989 (3 days)  

Port Coqui t lam,  B.C. 

South  Surrey ,  B.C. 

D .  C r o w m a r t i e  C o r e  Sp l i t t e r  Genera l  Del ivery 
H o p e ,  B.C. 

Nov. 24  (K day), 25 (1.5 days) 

Mr. Lennan  g radua ted  f r o m  t h e  Universi ty  of Bri t ish Columbia  i n  1973 (B.Sc.) a n d  h a s  worked 
in Mining Explora t ion  in a v a r i e t y  of p ro jec t s  s ince  t h a t  t ime .  Mr. Lennan  has  also worked 
o n  t h e  Aurum (1988) a n d  McMaster  (1989) drilling programs.  

Mr. Howell  also g radua ted  f r o m  t h e  Universi ty  of Bri t ish Columbia  in 1973 (B.Sc.) and  h a s  
ga ined  ex tens ive  expe r i ence  in  geological  eva lua t ions  s ince  graduat ion.  
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A P P E N D I X  V 

ANALYTICAL PROCEDURES AND ASSAY CERTIFICATES 



SAMPLE PREPARATION 

We emphasize the importance of properly preparing a sample lor analysis For most types of analytical determinations 
only a small lraction of the sample IC, utilized Thq analytical result must be valid for the entire sample and not just lor this 
sub sample In elfect, a poorly prepared sample is not worth analyzing Routine sample preparation procedures are 
listed below 

ROCK AND DRILL SAMPLES 
NOTE: Codes in parentheses refer to procedures lor geochemical (trace level) samples rather than ore-grade material 
Separate facilities are used to avoid contamination 

I 

Procedure 
code Description 

208 
(205) 
248 

Multiple stage crushing of up lo 5 kg ( 1  0 pounds) of sample; riffle split and 
pulverize to approximately - 150 mesh. 

Same as code 208, but using a ceramic (ZrOz) pulverizer which eliminates Fe and 
Cr contamination. 

For samples with suspected nugget or free gold effects. Procedure as per 208. then 
sieve pulp through a -1 50 mesh screen. Examine +150 mesh fraction for metallics. If 
present. save + 150 mesh fraction; if  not. +150 mesh fraction is hand pulverized and 
homogenized with original sample. 

Crush and pulverize the entire sample (up to 5 kg110 pounds) lo approximately -80 mesh, 
then take a representative split and pulverize to less than -150 mesh. 

Pulverize -10 mesh material to less than -150 mesh. 

Drying charge. Applied to samples too wet to be crushed upon receipt. 

Overweight charge for procedures 2081205 and 2071212. (Over 5 kgllO pounds) 

Overweight charge for procedure 277. (Over 5 kgllO pounds) 

- 207 
(21 2) 

277 

247 

219 

251 

271 

ORE-GRADE ANALYSIS 
If metric units (gltonne) are preferred, please use the codes in parentheses. 

398 (399) Gold 1 I2 A.T. Fire assay, A.A. finish 0.032 ozlt 
998 (999) Gold 1 A.T. Fire assay, A.A. finish 0.001 ozlt 
996 (997) Gold 1 A.T. Fire assay, grav. finish 0.002 ozlt 

Silver 
Silver Withoul gold determination 

Added to any fire assay gold determination 
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m 
548 BEATIY ST. D a t e  3-DEC-8 9 
VANCOUVER, BC Invoice # 1-8930916 
V6B 2L3 P.O. # 

Analytical Chemists * xmLabs Geochemists * Registered Ltd Assayers 

PIOJtCl : 2 I 2 UR(WKSI3ANK AVR . NORTH VANCXXIVER. 
B R I T I S H  C O I ~ W I A .  CANADA V 7 1 - 2 C I  

Come n I s : 
I'HONR ( 6 0 4 )  9 8 4 - 0 2 2 1  

CERTIFICATE OF ANALYSIS A8 9 3 0 9  1 6 



- mi; m: e Tom-.. GL .E' I' P a g m J .  2 m= 
Tot. Pages 2 

548 BEAT'R ST. Dat e  3 -DEC- 8 9 
Invoice # , 1 4 9 3 0 9 1 6  VANCOWER, BC 

a 

D A  H X I L P  -IT '1 

Chemex Labs Ltd. 
Analytlcal Chemlsts * Geochemlsts * Reglslered Assayers 

2 I 2  UROOKSIIANK A V B  . NOKTH VANCWIWEK. 
I I K I T I S H  CY>I . IMBIA.  CANADA V7.1 -2CI  

PHONE ( 6 0 4  ) 984-0 2 2 I 

V Y U  b L J  

P r o j e c t  : 
Come n I s  : 

I .". " . 

CERTIFICATE OF ANALYSIS A8 9 3 0 9 1 6 

SAMPLE 
DESCRIPTION 

PREP 
CODE 

iu FA 
)z /T 

I I 
7 3 9 5 3  
7 3 9 5 4  
7 3 9 5 5  
7 3 9 5 6  
7 3 9 5 7  

7 3 9 5 8  
7 3 9 5 9  
7 3 9 6 0  

. 

207  -- 
207  -- 
207  -- 
207 -- 
207 -- 
207 -- 
207 -- 
207 -- 
207  -- 
207  -- 

0 . 0 0 4  
0 . 1 0 3  
0 . 0 0 3  
0 . 0 4 2  
0 . 0 0 4  

0 . 0 5 2  
0 . 0 5 8  
0 . 0 0 8  
0 . 0 0 3  

0 .  i o 7  
I 
i 

7 3 9 1 1  
73962  

__ , -. 

207 -- 7 3 9 6 3  
7 3 9 6 4  
7 3 9 6 5  
7 3 9 6 6  
7 3 9 6 7  

0 . 0 0 6  
0.0ii 
0 . 1 2 0  
0 . 1 1 0  

207 
207  
207 
207  

207  
207  
207  
207 
207  

207  
207  
207 

__ 

-~ 

0 . 1 1 4  

0 .  IT;- 
0 . 0 8 2  

7 3 9 6 8  
7 3 9 6 9  
7 3 9 7 0  0 . 1 1 6  

0 . 2 0 4  
0 . 0 1 8  

7 3 9 7 1  
7 3 9 7 2  

~ _. 

0 . 0 3 2  
0 . 1 5 2  

7 3 9 7 3  
7 3 9 7 4  
7 3 9 7 5  0 . 1 4 2  
7 3 9 7 6  
7 3 9 7 7  

207 
207 

. .. - 

0 . 2 9 0  
0 . 0 1 2  

7 3  CERTIFICATION : 
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Invoice # : 1-8930988 

x 1  '.* " To m? 
602 - 700 W. PENDER ST. Date : 3-DEC-89 
VANCOW%R, BC 

n f i  Y V I P  I # - *  AnJlytlCd Chemlats Geochemlsts Reglatorod Assayera 
K . U .  n : V V L  1uo 

P r o j e c t  : W R O I - I N  IIlAHO 
2 I 1  I$ROOKSMNK AVE . NORTH VANCXXIVHR. 

B R I T I S H  CWI.IWBIA. W N A I M  V7.1-2CI 
C c m n I s :  CV: .I SHHARER 

CERTIFICATE OF ANALYSIS A8 9 3 0 9 8 8 

SAMPLE 
DESCRIPTION 

~~ ~ 

PREP 
CODE 

I iu FA , 
>z /T  

39955 0.010 
0 . 0 4 6  
0 .  146 
0.119 
0.040 

0 . 0 3 4  
0 . 0 0 8  

: 0.003 
0.006 
0 . 0 6 8  

0 . 0 3 8  
0 . 0 3 2  
0 . 0 0 8  
0.010 
0.020 

. - - - ___ 

- - _- __ 

207 
207 
207 
207 
207 

207 
207 
207 
207 
207 

39956 
3 995 7 
39958 
39959 

39960 
3996 1 

__-_ . . .  

.. 

. .. . ... 

39962 
39963 
39964 

39065 
39966 
39967 
73978 
73979 207 

~ -. 

207' 
207 
207 
207 
207 

~ . 

73980 
7398 1 
73982 
73983 

~- __ -__ 
0 . 0 1 8  
0 . 0 6 8  
0 . 0 8 2  
0 . 0 6 8  
0 . 0 3 6  

0.101 
0.026 
0 . 0 0 4  
0 . 0 3 2  
0 . 0 0 8  

: 0.003 
0 . 0 0 8  
0 . 0 1 6  
0 . 0 1 4  
0 . 0 0 6  

- 
73984 

. ~ -. 

207 
207 
207 
207 
207 

207 
207 
207 
207 
207 

___ 
73990 
7 399 1 
73992 
73993 
73994 

... . - 
207 
207 
207 
207 
207 

207 

-__.___ 

0 . 0 4 8  
0 . 0 2 6  

.-. -. 

73995 
7 3996 
73997 
73998 
73999 

0 . 0 1 4  
0 . 0 2 4  
0 . 0 3 2  

0 . 0 3 2  74000 

CERTIFICATION : %7 b4!/7G 



Ec I %r 
602 - 700 W. PENDER ST. 
VANCOUVER, BC Invoice # : 1-8930779 
v w  icn P.O. # : 

Chemex Labs 
Analyllcal Chemlsts Geochemists Reglstered Assayers 

DESCRIPTION 

! 73173 
[ 73174 
73175 1 73251 

173252 

73255 
73256 
73257 

73258 
73259 
73260 
73261 
73262 

73263 
73264 
73265 
73266 
73267 

73268 
73269 
73270 
73271 
73272 

73273 

~ - - - .- -. 

- 

73274 
73275 
73276 
73277 

-. 

73278 
73279 
73280 
7328 I 
73282 

73283 
73284 
73285 
73286 
73287 

- __ . -. .. - 

."" ."" 
2 I 2  I lROOKSHANK AVB . NORTH VANCWllVBR. 1'ro)rcI : CAROLIN IW)ERGROl'M> 
BRITISH CVI.IMBIA. CANAIM V7.1-2CI Comnents: CY: J.SHEARER 

PHONE (6114)  9 8 4 - 0 2 2 1  

PREP 
CODE - 
207 
207 
207 
207 
207 

207 
207 
207 
207 
207 

207 
207 
207 
207 
207 

207 
207 
207 
207 
207 

-. .- 

207 
207 
207 
207 
207 

207 
207 
207 
207 
207 

207 
207 
207 
207 
207 

207 
207 
207 
207 

. 

i 07 

- 

u FA 
IT 

0.120 
0 . 0 2 6  
0 . 0 1 4  
0 , 0 2 0  
0 . 1 1 8  

0 . 0 6 4  
0 . 0 5 0  
0.040 
0 . 1 3 9  

0.042 

0 . 0 3 2  
0 .  128 
0 . 0 9 8  
0 .  1 3 1  
0 . 0 7 6  

0 . 0 3 4  
0 . 0 1 6  
0.0761 
0 . 0 5 2  
0 . 0 0 7  

0 . 1 2 4  
0 . 1 9 7  
0 . 1 0 0  
0 .  206 

. .____- 

0 .  I 0 2  

0. 176 
0 . 0 3 4  
0 . 0 9 4  
0 . 0 2 0  
0.062 

0. 1 3 4  
0. 165 
0.026 

-. _~ 

0.010 
0 . 0 2 2  
... - _- 
0 . 0 2 4  
0.008 
0.022 
0.008 
0 . 0 0 8  

. _ -  .. 

_ -  

.... ...~. 

. .  

. . . .  

CERTIFICATE OF ANALYSIS A8 9 3 0 7 7 9 

i 

- . . .. . . . . . 

. . . .. .. 

1 - .... __ 

d? Ir 
c 
/ 

CERTIFICATION : I 



ro . &" rn : 2  & mr" 
9: 3 

602 - 700W. PENDER ST. Date : 9  30-WV-8 
Invoice :I-8930779 VANCOUVER, BC 

V6C 1G8 P.O. n : Analytlcal Chemists Geochemlsts Reglstered Assayers - -  - - -  
1 I 1  IBROOKSRANK AVH . NORTH VANCVllVRR. I ' ru j d  c I : C A R 0 I . I  N IINI)BR(;ROIlNI> 

Cc-nts: C X 2 : J . S H M R E R  I 3 R I T l S H  CY>I . tMBIA.  CANADA V 7 J - I C 1  
PHONE ( 6 0 4 )  9 1 4 - 0 1 2 1  

CERTIFICATE OF ANALYSIS A8 9 3 0 7 7 9 1 
SAMPLE 

DESCRIPTION 
PREP 
CODE 

I 
2 0 7 ;  -- 
207  -- 
2 0 7 1  -- 
2 0 7 '  -- 
207  1 -- 

0 . 0 0 6 ,  
0 . 0 1 0  
0 . 0 1 2  
0 . 0 0 8  
0 . 0 1 0  

0 . 0 0 6  
0 . 0 5 0  
0 . 0 1 8  
0 . 0 1 2  
0 . 0 0 4  

0 . 0 2 0  
0 . 0 1 0  
0 . 0 2 4  

- . __-- 

73288 
7 3 2 8 9  
7 3 2 9 0  
7 3 2 9 1  
73292  

- ._ 
7 3 2 9 3  
7 3 2 9 4  
7 3 2 9 5  
4 3 2 9 6  
7 3 2 9 7  

207 1 -- 
207  -- 
207  -- 
207  -- 
207 -- 
2 0 7 '  -- 
207  -- 
.. - __ . - 1 

! 
t- 
1 . .. .. __ - . . 

7 3 2 9 8  
7 5 2 9 9  
7 3 3 0 0  2 0 7  

207  
207  

207  
207  
207  
207  
207  

2% 7 
207 
207  
207  
207  

2 0 7  
2 0 7  
207  
207  
2 0 7  

__ 

0 . 0 6 6  
0 . 1 8 0 ,  

0 . 1 7 6  
0 . 2 3 2  
0 . 1 4 2  
0 . 0 5 0  
0 . 0 1 8  

- - 

7 3 3 0 1  
7 3 3 0 2  

7 3 3 0 3  
7 3 3 0 4  
7 3 3 0 5  

- 

7 3 3 0 6  
7 3 3 0 7  c - -~ ~ ._ .. - 
7 3 3 0 8  
7 3 3 0 9  
7 3 3  1 0  
7 3 3 1  1 
7 3 3  12 

0 . 0 0 8  
0 . 0 6 2  
0 . 0 5 0 '  
0 . 0 3 2  
0 . 1 2 2 1  

0 .  o s o T  
- ___- 

0 . 0 9 0  
0 . 2 1 3  
0 . 1 2 4  
0 . 0 0 4  

0 . 0 2 2  
0 . 0 2 0  
0 . 0 0 8  
0 . 0 2 8  
0 .  1 4 6  

_. _- 

0 . 1 8 8  
0 . 0 7 0  
0 . 0 5 8  
0 . 0 3 6  
0 . 0 7 2  

.. +- 1 . - 1  . .. ____ 
7 3 3 1 3  
7 3 3 1 4  
7 3 3 1 5  
7 3 3 1 6  
7 3 3 1 7  

7 3 3 1 8  
7 3 3 1 9  
7 3 3 2 0  
7 3 3 2  1 
7 3 3 2 2  

- - -. i - -  
. .  1 

1- -- - 
_. . 

1 
1 

_. 1 - 
2 0 7  
2 0 7  
207  
2 0 7  
2 0 7  

2 0 7  
207  
207  
207  
207  - 

. . . 1 7 3 3 2 3  
7 3 3 2 4  
7 3 3 2 5  
7 3 9 0 1  
7 3 9 0 2  

6 CERTIFICATION : 



f” To . ‘ED e: 
602 - 700 W. PENDER ST. Invoice It :I-8930779 

P.O. # : 
VANCOUVER, BC 
V A P  ICR 

Chemex Labs 
Analyllcal Chornlsts Goochemlsls * Reglelered Assayers 

SAMPLE 
DESCRIPTION 

7 3 9 0 3  
7 3 9 0 4  
7 3 9 0 5  
7 3 9 0 6  
7 3 9 0 7  

7 3 9 0 8  
7 3 9 0 9  
i 3 b i o  
7 3 9 1 1  . 
7 3 9 1  2 

2 1 2  ISROOKSBANK AVE . NORTH VANCXXIVER 
B R I T I S H  0 I . l M B l A .  CANAIM V 7 J - Z C I  

PHONE ( 6 0 4 )  9 x 4 - 0 1 2 1  

PREP 
CODE 

I 
2 0 7  
2 0 7  1 1: 
2 0 7  I -- 
2 0 7  I -- 
2 0 7  1 -- 
. ,  

2 0 7 ’  -- 
2 0 7  
2 0 7  
2 0 7  
2 0 7  

0 . 0 7 2  
0 . 0 3 2  
0 . 0 8 0  
0 . 0 6 0  
0 . 0 2 0  

0 . 0 6 2  
0 . 0 5 4  
0 . 0 2 0  
0 . 0 0 4  

.. 1- - . .. .. 

.I” .“I 

Pro J e c I : CAROL I N tINDERGROIIM> 
C o m n t s :  CX: J SHEARER 

CERTIFICATE OF ANALYSIS A8 9 3 0 7 7 9 

. -  

. .. _. 

I 
CERTIFICATION : KL & q V L  



1 

NE I T E F  Pa . : I  
Q 

Tot. Pages1 

e 
: 2 7-Nov-8 9 602 - 700W. PENDER ST. 

VANCOWER, BC Invoice N : 1-8930635 
mtt 

V6C IC8 P.O. n :"E 

Chemex Labs Ltd. 
Analytlcd Chemlsls Geochemlsts Reglstorod Assayers 

I I 1  BROOKSMNK AVE . NORTH 
B R I T I S H  COLIMBIA. CANAIM I ' r o J O C l  IIMHO 

I 

C o m n l s :  CX: JOE SHEARER PHONE ( 6 0 4 1  9 8 4 - 0 2 2 1  

~ ~~ 

SAMPLE 
DESCRIPTION 

7 3 1 6 1  
7 3  1 6 2  
7 3  1 6 3  
7 3 i 6 5  
7 3  166 

7 3 1 6 7  
7 3  1 6 8  
7 3 1 6 9  
7 3  1 7 0  
7 3 1 7 1  

- 
7 3  1 7 2  

PREP 
CODE 

2 0 7  -- 
2 0 7  -- 
2 0 7  -- 
2 0 7  -- 
2 0 7  -- 

.. 

io7 -- 
2 0 7  -- 
2 0 7  -- 
2 0 7  -- 
2 0 7  -- 
- 
2 0 7  -- 

CERTIFICATE OF ANALYSIS A8 9 3 0 6 3 5-1 

I I 
0 . 0 3 4  
0 0 7 8  

0 . 1 2 2 1  
0 . 0 4 2 1  

0 . 0 3 6 '  

0 . 0 4 2  
0 . 1 0 0  
0 . 0 6 2 1  
0 .  1 2 9  
0 . 0 6 0 ;  

I 
0 . 0 3 6 1  

I - 

. -_ I .. . .. .. 



SAMPLE 
DESCRIPTION 

0 . 0 1 6  
0 . 0 6 0  
0 . 1 0 0  
0 .  1 2 8  

0 .  1 6 4  
0 . 0 5 2  
0.142 
0 . 4 7 9  
0 . 3 1 6  

0 .  2 8 4  
0 .  1 7 6  
0 . 1 1 0  
0 . 0 1 0  

73148 
73149 
73150 
73151 
73152 

73153 
73154 
73 155 
73156 
73 157 

- - -. . - - -_. - - 

73 I58 
73 159 
73160 
73164 

Chemex Labs Ltd. 
Analytlcal Chemlets Gaochemlste Reolstered Assayere 

D R l T l S H  C X X 1 M B I A .  CANADA V7.1-2CI 
I I z ~ R O O K S I M N K  AVE . NORTH VANCW~IVER. 

PHONE ( 0 0 4 )  984- -0121 

PREP 
CODE x 
2 0 7 /  -- 
2 0 7 ,  -- 
2 0 7  I -- 
2 0 7 1  -- 
2 0 7  ' 
2 0 7  
2 0 7  
2 0 7  
2 0 7  

2 0 7  
2 0 7  
2 0 7  
2 0 7  

I 

602 - 700W. PENDER ST. 
VANCOUVER. BC . -  
V6C-IG8 

Pro J e c I : I"IERGROUM) 
Conmenl s: CW: J . SHEARER 

CERTIFICATE OF ANALYSIS A8 9 3 0 5 3 2 

TOT. Pages: 1 
Date : 2 7-NOV-8 9 
Invoice U : 1-8930532 
P.O. u 

I t  

1 I 

I 

I 

I i 

I I 
I 
1 

I i I I 
I I 
I 1 
! 
I j 
i 

I 

I 
I 

I 

! 

I i 
I 
I 

~ ! 

. 

CERTIFICATION : lnl 7wiL 



A P P E N D I X  V I  

DIAMOND DRILL LOGS: 1989 IDAHO ZONE 



I 
f 
I 
I 
I 
I 
I 
I 
f 
I 
I 
I 
I 
I m 

I 

(IIROLIH- PAGE 1 o f 2  

-0CATfON :(LEVEL) h/ORT/.I E A D  $35 Sc/Qf+M L E U E  PROJECT' HOLE NUMBER' 

IIP; +I7 RZ 03s" D r q E c r / o / ( (  
- A T I T U D E '  
3EPARTURE : E CORE S I Z E '  E62 DATE LOGGED &IOU 1 6  1989 LOCATION r B 4 f l O  
STARTED' ~ o ~ ~ f i ~ ~ ~  15 t 9 8 9  M . S  - FINISHED ' MbdEusER t 6  /9g9 LOGGED B Y :  JTS, o S L  SAMPLED BY: J T ~ ,  W 8 L ,  ~ L S  

0.8. THICKNESS' - u/4. - - STARTED ' ____ ___ CASING FINISHED - 

8. R. THICKNESS 

mlr(EsLlfTilTED 

83 /VEX -7 
P- 

DIAMOND DRILL RECORD 
N LENGTH * -  32-31 % E L EVATION ' CLAIM NUMBER' . Z D d H O  C .  G. 

- 

A N G L E  
- I SURVEY.  

I I  STARTED ' - FlNfSHED I BEARING Reading Correc. 
DEPTH TOTAL RECOVERY' k r\ 

A \  f 1 7  

l 1 \ 1  

CONTRACTOR' E B o ; c ~ / e y l d  ( '1 , __  CORE STORED' , IDANO _ _  COR& Y z z z B I l -  
P\ 4.lU'" -- -- 

c _- __-- 
/ v -  

f - a L I 6 f - t  -C4L,/ 

. . . . . . . . . . . . . . . . . . . . . . . . .  Yur .?. . . . . . .  #pL:foa f h + .  

-C41-23 .04z0 /4& h47-EkV L #f : l Y / e L * . 5 S  . . . . . . . . . . . . . . . . .  L__ 

L F p  Ifid.._ 7 &a M i .  CcUrrr. .<et t t  .< f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I- 
28, g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

~ E b . 9 6 -  8 f i H L r  R Y E L C I A '  c c E H E 4 L E D >  



I 
I 
I 
I 
t 
I 
I 
I 
I 
I 
I 
I 
I 
I c 



I 
I 
I[ 

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

PAGE I of-!- t l R O L I H ~  

-0CATION ' (LEVEL)  I M O R  T I ]  E - N D  8 35 SCn*m LL="gc PROJECT HOLE NUMBER'  

L E N G T H t  3 4. 3 t.' h (80 f=et) E LEVATION ' C L A I M  NUMBER'  i D A / - / o  c G 

mlmESLll'IllTED 

87 N E X  * 8 
P- 

DIAMOND DRILL RECORD IIP : +-8  A;! 0 3 0 -  D I P E L T T / O N  / * i i * t F  - 1  = 0'  

,AT ITUDE'  N 
E CORE S I Z E '  - E ?  DATE LOGGED LOCATION ' 20/31io - 3EPARTURE' 

STARTED ' / L ,  1 9 8 9  D C  FINISHED : N O ~ C F ~ L ; ~  1 6 - / ? / 9 ~ 9  LOGGED B Y :  SS W B L  SAMPLED BY: T T 5 ~ J S  L J'LS 

0 . 8 .  THICKNESS ' 
B. R. THICKNESS ' P STARTED ' FINISHED ' .d ___ 

CONTRACTOR' 

ANGLE __ -- 
,, SURVEY 

STARTED ' FINISHED ' CASING N / A -  r: - 

~ 
BEARING Reading Corrsc * 8. TOTAL RECOVERY' DEPTH 

L O L  L A <  0 3 0  
-- 

ITlOn 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ d l >  O F  HOLE 24.38.t~lders 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  .< 80. fee t  I. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
c 

r 

I 

PAGE I of& 
HOLE NUMBER' PROJECT' 

CLAIM NUMBER \ 

DIAMOND DRILL RECORD -0CATlON '(LEVEL) ' 
31P' 0 D / R E C 7 ( 0 / . (  - 030 ' f ' \ .  6 = o )  

E G V A T I O N  ' _____- L E N G T H '  4-5.2Z.h ( 1 5 o - f t )  
I n C A T I n N  nn-rr  i n ~ c r n r  fin-- cll-rr- I 77- 

LATITUDE'  N 
DEPARTURE' ~ 

STARTED 
0.8. THICKNESS : 
8. R. THICKNESS 
CONTRACTOR' ~ ~ O I S V E U ~ ~ ,  

I 
ri. 

D,{ 
r ,  

W H l L  L W V V L U  L V V r n I  , " I .  LUKC 3 1 L C .  mu(- 
SAMPLED BY: J T S ,  W a L ,  S L S  FINISHED ' LOGGED B Y '  J r s .  W B L  ___- 

STARTED FINISHED ' CASING ' 
STARTED ' 

E- 

ANGLE 
FINISHED ' __ TOTAL RECOVERY' BEARING Reading I Correc, 

0 0  I LL,dfl CORE STORED' Z D . ~ / ~ D  COR& Sh/t3cK I 

'ERA7 

'"I INTERVAL 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  F FauL{ 1- Af /o, 0 0 ,  r a 4 *  ,,l;&hUl /)&L5 .flfl/? f&L&CA . .  
I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
g L T E R E D  S / L T S  ?oh/€ c ~ ~ u r i f ~ i  

PL TE f lE  D S IL T 5 T O N E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~~~ ~ _ _  

I I I 







I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
f 
I) 

PROJECT' 
DtAMOND DRILL RECORD 

LOCATlON'(LEVEL)' NO RTJi E N D  8 3 s  S C f R n  L E V E L  HOLE NUMBER' 
8 3  F E Y -  12 

1 



f 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 1  



I 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
i 

' 

PAGE 1 o f 3  mlnESLlmlTE7 
HOLE NUMBER' LOCATION '(LEVEL)' poRrH END 83s JYmr*r JtEvEL 

L A T I T U D E '  N ___-____I LENGTH' 3 7 . 9 9 -  (/23#) ___ ELEVATION'-  CLAIM NUMBER' I D 4  C.G. 
DEPARTURE' E CORE S I Z E '  l3s- 
STARTED: FINISHED ' N b y  1&,19.5,9 b . ~ .  LOGGED B Y '  

PROJECT' 
&!!!!!% 

- DIAMOND DRILL RECORD 8 9  ) V & Y - I 2  DIP: + 10 fiz. ,353.  p),wcT/om ' i / l b E  hl =o\ 

1 D R M O  LOCATION ' 
SAMPLED BY:  5 ~ 1 .  L.," 

CASING 

DATE LOGGED ' NQV 19, 1989 

_- 
-- 

ANGLE 
0. B. THICKNESS ' N l P .  r, -~ STARTED ' __ FINISHED :-__ _- 
8. R. THICKNESS : r 7 

1 1  STARTED FINISHED TOTAL RECOVERY' A DEPTH BEARING Reading Correc 
CORE STORED' -------- C6L-a 

CONTRACTOR' F. noRs W E i v ~ ~ h r  

\:!V _. - -- 

I 3 
a 
VUMER 

733 2 2 
733 23 

733 2 4 
733 2 5 

73901 

7 3 9  *t 
73 9 03 

73904 



I 
I 
I 
t 
i 
i 
I 
I 
I 
I 
I 
I 



f 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
8 

___ 
;LE 
Cone 

STARTED FINIS H E 0  ' m fJh' ' 

CORE STORED' cone J N 3 L Y  

0.8. THJCKNESS : 
8. A. THICKNESS ' i STARTED ' FINISHED I 

CONTRACTOR' F.  L 3 6 I S  i U f &  , A  &/ _I_- 

SAMPLE 

JUMBEF 

METERS 

r s . 0  

11.90 
- t . 0 0  

0 -90  
II 

0.04z 
0.Olb 

I f .  I 0 . 0 9 t  

7 3 P l C  IS. 3 0  

- 
2.70 

- 
0 . 0 9 0  

0.010 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I b- a ' . e n *  

11.30 4 . 5 0  

739rr)  1 1 . 8  1 r. $1 1.77 L 0 . 0 0 3  

7 3 7 1 9  x5.57 - I .  Cab - - .. -- 
2 7. 4 3  I\ L=. 0. /.I - 

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



1 
1 
1 
I 

1 
1 
1 
I 
1 

PAGE f o f 2  
PROJECT 1 1 HOLE NUMBER * 

CONTRACTOR' F, Wotr l/g.-' 

\ 

. D O  \ . O D  0 . 0 2 0  

' .44 (-44 I 0 . 0 5 2  

I- I I 



I 
I 
f 
I 
I 
I 

I 
I 
I 
I 
I 
I 
! 

PAGE 9 of 3 
PR0JECT: HOLE NUMB DIAMOND DRILL RECORD 8 

----T 8 
0 COMMENT' 

PURPOSE' I 

P 

METERS 4MPLE 

UMBEfi - 
3 ? 3 (  

7 3 9 3 7  

ERATfON 

. 
from to 

-.%.70-3/.57 .??ON€ f f A T E R I A L  - S c m  v b / N ,  5 u b - p a r a / i c l  6 C . A .  * - 3'.37-32'qL AhrE'pcn 5'LTsr0Ne - F-o l rs fcd  sub-psrsf(c'f to C.4, mindr py ., . .  pa+t,ng, p ( a n c s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. 

- - 
32.91 r . 0 . H .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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