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The w r i t e r  w a s  r e t a i n e d  by Q m e r i c a n  O r e  Ltd.  to p r e p a r e  
a r e p o r t  o n  a  p rogram ccf d r i  f  t i ng,  c r o s s - c u t  t i rig and 
undergrccund d r i  1  1  i n g  c a r r i e d  o u t  by t h e  Company i rr O c t o b e r ,  
1988 or1 t h e  1690  m l e v e l  o f  t h e  Hal  lmac s i l v e r  p r c ~ p e r t y .  

The p u r p o s e  o f  t h e  1388 work w a s  t o  e x p l o r e  a 
p o t e n t i a l l y  cormnercial  z i n c - s i l v e r  lode e n c o u n t e r e d  i n  t h e  
1630 l e v e l  d u r i n g  t h e  f i n a l  s t a g e s  o f  t h e  1364 e x p l o r a t i o r ~  
program. To t h e  e x t e n t  t h e  b u d g e t  would a l l o w ,  work dorte? 
t h i s y e a r  m o r e  or 1  ess f  o 1  1  awed t h e  recornmendat i cans ccwt  a i ned 
i n  t h e  w r i t e r ' s  r e p o r t  csn t h e  1384 e x p l o r a t i o n  program. 
( K e l l y ,  1984) 



2. C P r o p e r t y  

R s  af D e c e m b e r  31, 1388 t h e  H a l  l r n a c  p r o p e r t y  comprises 
18 c l a i m s  and fracticarrs as d e t a i l e d  i n  T a b l e  1, f o l l c t w i n g .  64 
r e v i s e d  p r c ~ p e r t y  m a p  is s h o w n  irr F i g u r e  1. 

O w n e d  by R e c o r d  R e c c s r d  E x p i r y  
H_a_lltns~ u n i t s  N_QL P_&e ka_r Lye2 

H a l l  1 1 
H a l l  2 5 
H a l l  3 3 
H a l l  4 e 
H a l l  5 2 
H a l l  6 6 
T a x e s  f i l t o o n a  

L1918 1 
T a x e s  B o w  K n o t  

L1919 1 
PMO T a w a n d a  

L1920 1 
Hart 1 
H a n  2 
H a l l  F r .  1 
H a l l  Fr.  2 
E r i e  L3395 1 
R u s h f  o rd  

L2068 1 

392 (6) J u n e  20/77 
1098 (2) Feb. 15/73 
1099 (2) Feb. 15/73 
2185 (9) S e p t  11/80 
2186 (9) Sept 11/80 
2187 ( 9 )  Sept  11/80 

F o l i o  5-1 10 
M370 (11) 

Nctv. 22/71 
3765 (4) U p r .  07/83 
3764 (4) R p r .  07/83 

4028/Z3 (8) R u g .  12/83 
4028/29 (8) Rug. 12/83 

790 (7) J u l y  12 

793 (7) J u l y  12 
G e n e r a l  S h e r  idan 

L2066 I 792 (7) J u l y  12 1389 MC 

T a x e s  M a j e s t  ic 
L1405 1 F i v e  Y e a r  O p t i o n  to 1993 

T a x e s  U n e x p e c t e d  
LEi231 1 F i v e  Y e a r  O p t i o n  t o  1993 

* RCG: R e v e r t e d  C r o w n  G r a n t  CG: C r o w n  G r a n t  
ML: Mineral Lease MC: Mineral Claim 
MPR : Mineral  P r o d u c t  ion R r e a  PMOt Pay Money O n l y  



3.0 LOCFSTION CSND CSCCESS 

The p r o p e r t y  is s i t u a t e d  o n  t h e  s c ~ u t h w e s t  s i d e  o f  M t .  
P a y n e  immediately rcorth o f  Saridon, E.C.  ( F i g u r e  1) irc t h e  
S l o c a n  Mining D i s t r i c t .  G e o g r a p h i c  c u - o r d i n a t e s  a r e :  
L a t i t u d e  49 53' 30"N, Lcwigitude 117 14' 00" (N. T.S. 62-F-14 
and K - 3 ) .  

The mine  is a c c e s s i b l e  v i a  a  3 krn l a n g  4-wheel d r i v e  
t r u c k  r o a d  f ram Sandon. I n  t u r n ,  Sandorc is accessible v i a  
a n  a1 1-weather  highway f r o m  N e w  Denver  or K a s l o .  



4 : GEOLOGY 

The claims are underlain by a sequence af 
si ltstones, argi 11 ites, carbonaceous graphitic and pyritic 
slate=, phyll ites and q u a r t z ~ t e s  belcrrtging t o  the Jurassic- 
age Slocan Group. The sediments have been intruded by 
porphyritic and apl itic dykes artd si 11s apparently related t o  
t h e  emplacement o f  the Nelson batholith, a major intrusion o f  
Cretaceous age exposed 8 kms t o  t h e  scauth. The age 
relat icrrtships are shawn in Table 3. 

The sediments strike N40-SO W and dip steeply east 
and west. Within individual beds, crenulations relateg t p  
soft sed irnertt deformat ion are seen. FI penet rat ive (axial 
plane) cleavage occurs sub-paral lel t o  t h e  bedding. This is 
best developed in the more phy 11 it ic units. CI more intense 
fracture cleavage, general ly normal t o  bedding is 
characteristic ctf the slates. 

Sediments and dykes have been fractured, joirtted 
and faulted along several diverse directiorts. Two fault 
o r  i errt at ions, N 7 0 E / 5 8 S E  and N 6 8 E / S 9 S E  appear t o  be f avourabl e 
for economic mineralization. 

Very low rank regional met arncwph i sm has converted 
f c~rnier shales artd mudstones t o  s 1 at es and phy 1 1 it es. Mi nor 
b i cat it e occurs along narrow (25 n~rn " bake" iclrtes adJ acent t o  
intrusive contacts. 

argent i feraus galena with variable amounts o f  
sphaleri t e and minor tetrahedri t e  and arsencrpyri t e  occurs in 
a siderite-quartz-calcite gangue in brecciated lode 
structures cross-cut t irtg arg i 1 1 i te-sl ate-quart P i t e  host 
strata. The si lver-bearing galena varies from coarse, 
massive aggregates t o  fine, foliated o r  1 irteated "steel" 
galena. 

Similarly, sphalerite in t h e  zinc-rich lodes 
varies from clusters u f  coarse subhedral brown crystals t o  
very fine dark brown t o  nearly black (iron-rich) massive 
aggregates. 

The brecciated fault-controlled lode etruc.tture-s 
stri k e  in a general N70-85 E direct iop and d i p  from 50 't.? ?65 
SE. Pinching and swell ing is cornrnon and lode strtrct$es +rt 
vary in width from 0.25 t o  over 2.0 meters. Qverage mining 



w i d t h  is a b o u t  1. 0 r i v e t e r - s .  G a l e n a  c a n  o c c u r  i r i  a g g r e g a t e s ,  
p o d s ,  l e n s e s  a n d  s i n u o u s  b a n d s  alcwrg t h e  f o o t w a l l ,  h a n g  irig- 
w a l l  a n d  w i t h i n  t h e  l a d e  s t r u c t u r e s .  T h i s ,  t o g e t h e r -  w i t h  t h e  
f r i a b l e  n a t u r e  o f  t h e  o x  i d i r e d  b r e c c i a  h a s t  h a s  made c o n t r o l  
d i f f i c u l t .  R s  w e l l ,  e x t e n s i v e  t i r n b e r i r i g  a n d  r o c k - b o l t i n g  w a s  
r e q u i r e d  f o r  g r o u n d  s t a b i  1  i z a t  i u n  i n  s t c ~ p i n g  areas. 

Work dctrre t u  d a t e  s u g g e s t s  t h e r e  is a v e r t i c a l  
t r a n s i t  ictn f r c m  g a l e n a  to s p h a l e r - i t e  b e t w e e n  t h e  1735 a n d  
1690 l e v e l s .  S i l v e r -  g r a d e s  a p p e a r  t o  d e c r e a s e  sctmewhat irc 
the h i g h  z i n c  zone .  

E x t e n s i v e  s u r f  ace o x  i d a t  i o n  h a s  p e n e t r a t e d  t h e  
v e i n  st r u c t  u r e s  a n d  o x  i d e  cctnt a r n i n a t  i o n  is p r e v a l e n t  
t h r o u g h o u t  t h e  g a l e r i a - b e a r i n g  l o d e s .  However, r n i n e r a l  i n a t  icwt 
e n c o u n t e r e d  i ri t h e  1 3 8 8  u n d e r g r c ~ u n d  p r o g r a m  cornpr i ses 
clean, ctrtctxidi z e d  s u l f i d e s  i n d i c a t i n g  t h e  1 i r n i t  o f  s u r f a c e  
o x i d e  contaminat i c ~ n  h a s  b e e n  p a s s e d  i n  t h i s  area of t h e  mine .  



LQAIGH CRETQCEOUS j-zL 

V a l h a l l a  P l u t o n i c  R o c k s  - g r a n i t e ,  g r a n o d i o r i t e ,  p e g m a t i t e  

N e l s o n  P l u t o n i c  R o c k s  - g r a n i t e ,  g r a n o d i u r i  te, q u a r t z ,  
d i o r i t e ,  s y e n i t e  et a 1  

LOWER JURGSSLC 

R o s s  1  a n d  F o r m a t  i o n  - a n d e s i t e ,  l a t  ite, a g g l o m e t - a t e ,  t u f f  
f l o w  b r e c c i a ,  a u g i t e  p c ~ r p h y r y ,  m i r t o r -  
s h a l e  

K a s l o  Group - g r e e n s t o n e s ,  m i n o r  s l a t e  ( T r i a s s i c )  

S l o c a n  G r o u p  - Slate, a r g i  11 i te, q u a r t z i t e  1 i rf lestone,  
corrq l o m e r a t  e, mincw v o l c a n i c  f l o w s ,  p a r a g n e i  ss 



District , L Geologist, Nelson off ~ o n f  ideitdi : 90.02.14 

ASSESSMENT REPORT 18552 , %  
. , 

MINING DIVISIONd: 'Slocan 

Hallmac, 
LAT 49 59 30, LONG , 117 114 '42 ' 

.-I UTfi 1 11 5537514 482437 
NTS . -  082F14E 

C A W  : . . 00$, . Slocan Camp 

CL#M(-S ) : HalJ 2-6 ,Erie,Rushford,General She;t&dad. - 
OPEaqTOR(S): .American Ore 

~ejlly, J.A. 
1989, 46 Pages 

~i'lver &eadt zinc 
ICEYORDS : ~urassi~,$locan Gr~ug,~Lktolnee,PhyllitesiQudtftz'?tes' 

Argentifier.ous,;galena ,Sphalefite, Tetrahedrihr,Arsenopyti,t6 ' ' 
worn 
DOP@ : ~ r i l l i ~ ~ , ~ e ~ ~ o ~ i c a l . ~ h ~ ~ s i o c l  ,~eochemical ' 

GEOL 10.0 ha 
Mapkg) - 1; Scale(s). - 1:250 

SAMP 4 samplejg.) ;AG, PB,*ZN 
- 1; @~ale(sS: - ,  1:250 

5 hole(s) 
Map(s) - 1; B~ale(w) - 1:100 

UNDV 142.0 m - 
MINFILE: 082FNW015 



5.0 V E I N  LODE ZONES 

J u s t  a b o v e  t h e  1735 meter e l e v a t i o n  w e s t  o f  sect i o n  
85740E ( m i n e  g r i d ) ,  t h e  main H a l  l m a c  z u n e  b i f u r c a t e s  downward 
i r&ct t wc~ s e p a r a t e  v e i  r ~  l o d e s  t errfled t h e  Fcmt w a l  1  ( F W  arid 
Hanging-wa1 1  (HW) Zones, r e s p e c t i v e l y .  Explccrat  i o n  t o  d a t e  
s u g g e s t s  t h a t  t h e  H# zone p i n c h e s  o u t  a b o u t  t h e  1725 meter 
el e v a t  i o n  e a s t  ctf 83740E. Th is is ccm.ject  u r a  1, however ,  d u e  
to l a c k  of d r i  11  irtg d a t a .  Though a p p a r e n t l y  l o c a l l y  o f f s e t  
by s i n e s t r a l  NNE-trending f a u l t s ,  t h e  main  FW ictne of t h e  
H a l  l m a c  s y s t e m  is m o r e  or less cant i n u e u s  o n  s t r i k e  f o r  a 
least  250 meters. 

I n  l a t e  1364, a  meter w i d e  s e c t i u n  o f  z i n c - s i l v e r  
r n i n e r a l  i z a t  i o n  w a s  expused  i n  t h e  No. 2N x-cut ( c r o s s - c u t  ) 
which  cr-ctssed t h e  F W  Zclrie a t  t h e  east ertd c ~ f  t h e  i630 l e v e l  
( F i g u r e  2). T h i s  d i s c o v e r y  s u g g e s t e d  t h a t  t h e  l i m i t s  o f  t h e  
e f f e c t s  a f  s u r f a c e  o x i d a t i o n  had  been  r e a c h e d  ( o n  t h e  1630 
l e v e l  a t  least  ) and  t h a t  un -con t amina t ed  cort~rnercial ore migh t  
b e  e n c o u n t e r e d  east  o f  t h e  c r o s s - c u t  e x  p a s u r e .  



6.0 1300 EXF'LORRTION PROGRQM, 1630 LEVEL 

Q  t o t a l  o f  53.2 r n e t e r s  o f  d r i f t  i n g  a n d  46. 1 m e t e r - s  
of c r o s s - c u t  t irtg w a s  c a r r i e d  o u t  d u r i n g  S e p t e m b e r  a n d  Oc tober -  
ctf t h i s  y e a r .  T h e  work w a s  dorte u n d e r  corttract by N e m o  
E x p l c t r a t i o r t  o f  N e w  D e n v e r ,  E. C. a n d  d i r e c t e d  by R. E. 
F r a l e i  qh c ~ f  Qrnericart  O r e  L t d .  

T h e  1630 l e v e l  w a s  a d v a n c e d  40 r n e t e r s  c~rt a ~ 5 4 ~ ~  
h e a d i n g  c rcess i r tg  irtto t h e  f c t o t w a l l  s i d e  o f  t h e  FW Z o r t e .  T h e  
d r i f t  w a s  t h e n  t u r n e d  o n  a  N 6 5  E h e a d i n g  ( p a r a 1  lel to t h e  
z o n e )  a n d  advar tced  a f u r t h e r -  1 3 . 2  meters. ( F i g u r e  2)  

T h e  16'30 l e v e l  c r o s s e d  t h e  F W  Zone a t  l o w  a n g l e  
( F i g u r e  2 )  e x p o s i n g  a  15 meter s e c t i o n  of f a u l t e d  f r a c t u r e d  
s e d  i r n e r t t  s ( c r a c k  1 e z o n e )  cant a i  rti rtg n a r r o w  s t r i n g e r s ,  
s t o c k w o r k s  a n d  i r r e g u l a r  webs  o f  q u a r t z ,  q u a r t  z - c a l c i t e -  
s i d e r i  t e - s p h a l e r - i  te. P r e v i c ~ u s  sarnpl  i n g  o f  t h i s  " c r - a c k l e  
z o n e "  miner-a1 i i a t  i o n  i n  t h e  No. 2 N  c r c t s s - c u t  a n d  i n  H o l e  8 4 -  
35 y i e l d e d  l o w  v a l u e s  i n  Qg, Ph a n d  Zrt.  ( K e l l y ,  1384) 
T h e  w e l l - d e f  i r e d  h i g h  g r a d e  z i n c - s i  l v e r  l o d e  e x p o s e d  i n  N o .  i2 
N c r o s s - c u t  irt 1384 w a s  nctt i rtt ersect ed i n  t h e  e x t  e r t s i o n  o f  
t h e  1630 d r i f t .  G e c ~ l c t g i c a l  rnappirtg i n d i c a t e s  t h i s  h i g h  g r a d e  

. s e g m e n t  1  i k e l  y  p i n c h e s  o u t  a g a i n s t  ctr a l o n g  s t r o r s g  s u b -  
p a r a l l e l  f a u l t s .  ( F i g u r e  2) 

Sampl  i n g  o f  a 1.4Z meter w i d e  zc~r te  o f  b r e c c i a t e d  
q u a r t z  s i d e r i t e  w i t h  m i n o r  s u l f i d e  m i n e r a l i z a t i o n  e x p o s e d  i n  
t h e  d r i f t  32 r n e t e r s  east o f  s t a t  i o n  S-10 ( F i g u r e  2) r e t u r n e d  
n e g l i g i b l e  v a l u e s  i n  Pb, Z r t  and  fig. 

Two c r o s s - c u t s ,  d e s i g n a t e d  NO. 3 N  a n d  No.  2s 
C r o s s - c u t s  w e r e  d r i v e n  1 3 . 5  m n o r t h  a n d  52.6 m s o u t h ,  
r e s p e c t i v e l y ,  f r o m  t h e  e n d  o f  t h e  16'30 d r i f t .  D r i l l  s t a t  ictrrs 
w e r e  e s t a b l i s h e d  a t  t h e  e n d s  o f  t h e s e  c r a s s - c u t s  ( F i g u r e  ) .  

I n  N o .  2s X-cut,  t h r e e  rnirteral i z e d  l o d e  s t r u c t u r e s  
w e r e  e r t c u u r t t e r e d  ( F i g u r e  2 ,3)  c o n t a i r t i n g  f r e s h ,  r e l a t  i v e l y  
u n o x i d i  z e d  i ir tc-si  l v e r  m i n e r a l  i z a t  icwt. T h e  rnain E-di p p i n g  FW 
tone w a s  e x p o s e d  a l o n g  w i t h  t w o  W-dipping m i n e r a l i z e d  
s t r u c t u r e s .  C l o s e  e x a r n i n a t  i o n  of t h e s e  z o r t e s  t o g e t h e r  w i t h  
t h e i r  g e o m e t r i c  c o n f  i g u r a t  i o n  a s  d e l  i r t e a t e d  f r o m  mapping  
s u g g e s t s  a w e s t  d i p p i n g  m i n e r a l  i z e d  l a d e  h a s  b e e n  t r u n c a t e d  
a n d  d i s p l a c e d  by t h e  E - d i p p i n g  FW Zone s t r u c t u r e .  T h e  
i n t e r p r e t a t  i o n  is i 1 l u s t r a t e d  irt F i g u r e  3. G e o m e t r i c  
p r o j e c t  i o n s  of t h e s e  w e s t  -d i ppir tg s t r u c t u r e s  i n d i c a t e  t h e y  
w e r e  n o t  e r t c o u r t t e r e d  i n  d r i  1 1  i n g  o r -  i n  t h e  1690 d r i f t .  B r i e f  
d e s c r i p t i o n s  o f  t h e  m i n e r a l  i z a t  i o n  i n t e r s e c t e d  by t h e  2s X- 
c u t  f o l l o w s :  



( i )  blain Eg z g ~ e :  s t r i k e :  N ~ ~ O E ,  d i p :  ~ o O E ,  t r u e  
w i d t h :  0. 86 m ;  rtiirteral i i a t  icwt c c m p r i s e s  b r e c c i a t e d  qcrar-tz- 
s i d e r i t e  l a d e  w i t h  l e n t i l s  o f  a l t e r e d  w a l l  r c c k  g r a d i n g  i n t o  
a  3 to 4  c r n  w ide  ictrte caf qc ta r tz /car -bor ta te  a l o n g  t h e  hartgirtg 
w a l l  c o n t a c t .  R q g r e g a t e s  artd puds  c ~ f  f i n e  t o  c o a r s e  
b l a c k j a c k  s p h a l e r i t e  u c c u r  i n  t h e  b r e c c i a t e d  p o r t i o n  b u t  
c o a r s e  e u h e d r a l  s p h a l e r i  t e  w i t h  mino r  p y r i t e  and g a l e n a  
a p p e a r s  tct b e  rnctre c o n c e n t  r a t e d  irt t h e  banded h a n g i n g  w a l l  
ictrte. The foc t twa l l  o f  t h e  l o d e  is a  w e l l - d e f i n e d  f a u l t  
s t r u c t u r e  s t r i k i n g  6 7 3  . Sarnple 30323, a c h i p  sarnple  t a k e n  
across 0.86 rn r e t u r n e d  7.56 o p t  Rg, 0 .04% Ftb and 15. 16% Zn. 
( F i g u r e  3) 

( i i > West-D_Lpei~q Z g ~ e _  1: s t r i k e :  SBC)O E, d i p :  C I - ~ O ~ W ,  
true w i d t h :  0 .61 m; t h e  zcwe is i n  f a u l t  c a r t t a c t  w i t h  t h e  F W  
Zone o n  t h e  f c ~ o t w a l l  s i d e  artd a p p e a r s  t o  b e  d r a g f o l d e d  a l o n g  
t h e  f a u l t  c o n t a c t  rnarking t h e  f o o t w a l l  o f  t h e  FW Zone 
( F i g u r e s  2, 3, 4 ) .  Mirteral  i z a t  i o n  cctrnpr ises  a g g r e g a t e s ,  pods  
artd p a t c h e s  o f  f i n e  to v e r y  c o a r s e  s u b h e d r a l  b l a c k j a c k  
s p h a l e r i t e  w i t h  lesser p y r i t e  artd rnirtcw g a l e n a  i n  a gangue  o f  
q u a r t z - s i d e r i t e  and b r e c c i a t e d  w a l l  r o c k  l e n t  i 1 s ;  a 1  1  o f  
which a p p e a r  t u  b e  c o n f o r m a b l e  w i t h i n  a  w e s t  d i p p i n g  p y r i t i c  
a r g  i 1  1  i t e sequence .  The rtiirter-a 1  i zed  zorte ccmt a i  rts a  3 c r n  
sect icm o f  f i n e  g r a i n e d  rt iassive ( synge r t e t  i c ? )  s p h a l e r i t e  
cortf or-rnabl e w i t h  t h e  s e d  i rnerttar-y t e d d  i ng. Sarnp 1  e 30330 f  r o r n  
t h e  e x p o s u r e  i n  t h e  w e s t  w a l l  o f  t h e  d r i f t  a s s a y e d  12 .35  o p t  
Flg, 21.33% Zrr and 0.03% Fib. Sample  30332  frortl t h e  e a s t  w a l l  
o f  t h e  d r i f t  a s s a y e d  3 . 4 1  o p t  FSg, 0.05% Fb and 6. 13% Pb 
a c t - c ~ s s  0. 61  rfl. ( F i  g u r e  3) 

( i i i )  West-Dieping r g ~ e g :  5 t r i k . e :  ~ 7 3 - 7 5 ~ ~ ,  d i p :  40- 
4s0,  t r u e  w i d t h  0 .51 m; t h i s  m i n e r a l i z e d  l o d e  is e x p c ~ s e d  irt 
t h e  c r o s s - c u t  4 . 5  rfl S clf t h e  rtiairt FW Z o r t e  ( F i g u r e  2, 3). 
M i n e r a l  i s a t  ictn c o m p r i s e s  c o a r s e  m a s s i v e  b l a c k  j a c k  s p h a l e r i t e  
irt 0. 5 - 1. O c m  t h i c k  lenses and p u d s  i n  a gangue  s f  
b r e c c i a t e d  q u a r t z - s i d e r i t e  c h l o r i t  ic a r g i  l l i t e  c l a s t s  w i t h i n  
a  c o n f o r m a b l e  l o d e  s t r u c t u r e  h o s t e d  by t h i n  bedded p y r i t i c  
s l a t e  and c a l c a r e c ~ u s  si l t s t c ~ r t e .  Sarnple 30328 a s s a y e d  0.08 
o p t  Rg, 0.03% Pb and 0.33% Z r t  acr-os5 0.51 rn. ( F i g u r e  3) 

F i v e  h o l e s  t o t a l  1  irtg 203.76 meters (EQ Wire1 i res)  
w e r e  dr-i 1 l e d  u n d e r  c o n t r a c t  by Vern  Ernery o f  N e w  Denver,  B. C. 
The h a l e s  w e r e  l a y e d  o u t  t c ~  d e f i n e ,  sa rnp le  and e v a l u a t e  t h e  
e a s t w a r d  e x t e n s i o n  o f  t h e  FW Zone i n  t h e  a r e a  o f  t h e  1630 
l e v e l .  

D r i  11  h o l e  d a t a  and r e s u l t s  a r e  sumrnarized i n  
T a b l e  4  and  F i g u r e s  3 and 4. 



@pie gerl_ d r i l l e d  fr-arc1 N o .  3 N  X-cut a t  +45 t o  e x p l o r e  
t h e  u p - d i p  p t -c~. jec t  i o n  c ~ f  t h e  FW Zcme a b o v e  t h e  crass-cut 
e n c o u n t e r e d  no  l o d e  r r i i  n e r a l  i z a t  ictn. Rs i n  t h e  m a i n  a d i t ,  
t h e  1  o d e  1  i k e l  y p i  r i ches  o u t  a 1  o n g  t h e  f a c t  1  t zcwie i n t e t - s e c t  e d  
ft-orn 17.  3 - 17.6 rn. ( F i g u r e  2 )  

Hpig @=g, a  f l a t  h o l e ,  w a s  l a y e d  o u t  to i n t e r s e c t  t h e  
s t r i k e  pr-ct.ject i o n  c ~ f  t h e  F W  Z o r r e  eas t  o f  No. 25 X-cut ( F i g u r e  
3 ) .  1 . 7 4 8  m e t e r s  ( t r u e  w i d t h )  c ~ f  r e l a t i v e l y  u r r -ox id ized  z i n c  
m i n e r a l  i ; ra t  iorr w a s  i r i t e r s e c t e d  Urr s t r i k e  Z9 m e t e r s  east  o f  
t h e  N o .  2 S  X-cut. The  2.23 meter core l e n g t h  a s s a y e d  0.22 
o p t  Flg, 7.68% Zn a n d  0.07 Fb%. ( F i g u r e  5, 4 )  

R 0.3 meter sectior: c ~ f  weak r n i r r e r a l  i i a t  ion  ( T r  Qg, 0.21% 
Z n ,  6.03% P b )  m i g h t  p u s s i b l y  b e  t h e  s t r i k e  e x t e n s i o r i  o f  t h e  
w e s t - d i p p i n g  l a d e  s t r u c t u r e  o n  t h e  f o o t w a l l  of t h e  F W  Zone 
e x p o s u r e  i n  No. ZS X-cut. P r c l j e c t e d  e x t e r t s i a n  c ~ f  t h e  o t h e r  
wes t -d  i p p i n g  l o d e  (West -d i  p p i n g  Zune 2 )  w a s  not i n t e r s e c t e d  
i n  88-2. 

fl9-i~ 38-3 w a s  d r i l l e d  ~ 2 1 ~  W  f r c m  t h e  No. 2S X-cut a t  -33 
tct e x p l c w e  t h e  dc~wrl-dip e x t e r i s i c ~ r i  o f  t h e  F W  Zcwte b e l o w  t h e  
c r o s s - c u t  ( F i g u r e  3, 4 ) .  The  h o l e  i n t e r s e c t e d  a  q u a r t z -  
f e l d s p a r  pcwphyry  i n t r u s i v e  ( 1 6 . 4 6  - 13. 36 rn) c c l n t a i r i i n g  
a n a s t o r n o s i n g  s i d e r i t e i q u a r t  z - h e a l e d  f r a c t u r e s  a s sumed  t a  b e  
t h e  FW Zone s t r u c t u r e .  NCI s u l f i d e  r~i iner-a1  i z a t  i o n  was  s e e n  
a n d  no sa r t ip les  w e r e  t a k e n .  

l-l-lLe_ a8-4  w a s  d r i  1  l e d  ~ 1 4 ~ ~  f r c m  t h e  s a r n e  l o c a t i o n  a t  
-3cP t o  e x p l o r e  t h e  down-di p  p r o j e c t  i c ~ n  of t h e  z c ~ r ~ e  be low a n d  
east  of 2s X-cut ( F i g u r e  3). Fl 2-33 m core l e n g t h  o f  l o d e  
r n i  n e r a  l i i a t  i o n  w a s  e r r c o u n t e r e d  f  r o r n  17.38 -2O.37 m, 1 3  m e a s t  
o f  t h e  No. 2S X-cut and  1 2 . 5  m b e l o w  ( F i g u r e  2, S, 4 ) .  The  
b e s t  p a r t  o f  t h e  i n t e r s e c t  icw, f  rcm 13.  51 -20. 12, a s s a y e d  
1 . 4 1  o p t  Flg, 0.06% P b  a n d  8.55% Zn. 

H o l e  ---- 88-5 ---- w a s  d r i  1  l e d  a t  - 1 4 ~  t o  h o r i z o r ~ t a l  c~ri a 037' 
a t  i rnuth  from t h e  s a r n e  locat i o n  a s  Nc~s. 88-3 arid 88-4 a n d  w a s  
o r i e n t e d  t o  e x p l o r e  t h e  s t r i k e  e x t e n s i o n  o f  t h e  z o n e s  c u t  i n  
86-4  ( i t  s h o u l d  b e  r io ted  t h a t  t h e  d e c i s i o r ~  to d r i l l  t h i s  h o l e  
w a s  e n t i r e l y  t h e  d r i l l  c o n t r a c t c w s  a n d  n e i t h e r  t h e  w r i t e r  n o r  
H a l  l r n a c  rnariagernent w e r e  a w a r e  t h i s  h a l e  h a d  b e e n  d r i  1 l e d ) .  
T h e  h o l e  c u t  t h e  s a m e  ( F W )  z o n e  i n t e r s e c t e d  i n  88-2, 28 
m e t e r s  east a n d  a p p r c ~ x i r n a t e l y  1 2 . 2 5  m duwrl-dip (10.8 rn 
v e r t i c a l )  b e l a w  88-2 ( F i g u r e  2, 5).  B e s t  Z r i  a n d  F6b v a l u e s  
c u t  i n  88-5 w e r e  irt t h e  i n t e r v a l  28.35 t o  32.33 w h i c h  c a r r i e d  
a i .  ZZ m ( 4 . 0  f t .  ) sect i o n  a v e r a g i n g  6. 1% F b  a n d  3 .97% Z n .  



T h e  l o w  gr-ade miner-a1 i z a t  i o n  encc luntet -ed  i n  Hales 89-4 
and  89-5 e a s t  of t h e  m a i n  i o d e  ( F i g u r e  4 )  s u g g e 5 t . s  t h e  
Focttwal  1 Zcme is b i  f ur-cat i n g  i n t o  F o o t w a l  1 a n d  H a r ~ g i n g  Wal 1 
l o d e s  i s e e  S e c t  i c ~ n  5. (1)) below t h e  1630 l e v e l  a r ~ d  east  o f  t h e  
No. 2 s c ~ c t t h  c r - a s s - c u t .  



mIABLE 3 
S m  Results, 1988 Drilling Prcyram, 1690 Level 

Hole 
No. 

88-1 

88-2 

88-3 

88-4 

88-5 . 

Collar 
El 

Co-ordinates 
North East 

37567.83N 83860.763 

37568.34N 83861.633 

,37529.85N 83877.93E 

37529.57N 83878.59E 

37529.47N 83879.00E 

Bearing 

S20°E 

S7630 'E 

N21°W 

N14"32'E 

N37"E 

Dip 

-43" 

+01° 

-49" 

-33' 

-14" 

M. 

39.94 

60.37 

45.12 

28.35 

35.98 

From 

8.23 

33.99 
34.91 

NO 

17.98 
18.75 
19.05 
19.51 
20.12 
22.41 
25.3 

12.65 

To 

9.45 

34.3 
37.2 

M I 3  

18.5 
19.05 
19.51 
20.12 
20.57 
22.71 
25.91 

13.7A 

Core 
Length 

1.22m 

0.31 m 
2.29 m 

ERALIZATI 

0.77 m 
0.30 m 
0.46 m 
0.61 rn 
0.45 m 
0.30 m 
0.61m 

1.07 

AS 
0.p.t. 

Tr 

Tr 
0.22 

ON 

Tr 
0.10 
Tr 
1.41 
0.68 
0.20 
8.62 

Tr 

29.88 
31.40 
32.31 

0.04 
0.06 
0.05 
0.07 

0.51 
1.01 
15.31 
4.72 

% Pb 

0.03 

0.03 
0.07 

0.06 
0.05 
0.04 
0.06 
0.04 
0.17 
0.05 

0.14 
0.05 

31.4C 
32.01 
32.92 

8 Zn 

0.07 

0.21 
7.68 

0.34 
0.65 
0.30 
8.55 
1.03 
4.21 
18.61 

0.20 
0.56 

1.52 
0.61 
0.62 

0.16 
8.45 
3.78 
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Mirteral i n v e n t o r y  f i g c t r e s  p r e s e n t e d  i n  T a b l e s  4 artd 5 
r e p r e s e n t  t h e  t o n n a g e  a n d  g r a d e  o f  t h e  r e s o u r c e  p r e s e n t  1 y  
d e l  i r t e a t e d  ' i n  sit  u 9  f r o m  s a m p l  irrg ur rdergrour td  wccrki n g s  a n d  
ft-c~m d r i l l  h o l e s .  The  term is rrlor-e o r  less synonymous  w i t h  
I' gect 1  ctg i ca 1  r e s e r v e " ,  " r e s s c t r c e  i rtverrt s r y  " , u r  " i rr s i t cr 
i - e s e r v e " .  Eecaa-tse t h e  "ir tvert tc~r-y" is n o t  b a s e d  or1 art 
e s t a b l  i s h e d  ecortornic c u t - c ~ f  f g r a d e  i e g  : t h e  b r e a k e v e n  g r a d e  
d e t e r r n i n e d  fr-urn o p e r a t i n g  cost c a p i t a l  r e c o v e r - ,  f a c t o r s  a n d  
etc. , a  m i n e r a l  i n v e n t c w y ,  h a s  rtct d i r e c t  r e 1  a t  io r t sh  i p  w i t h  
p r e s e n t  prctf i t a b i  1  i t  y. Thus ,  t h e  t.erm s h o u l d  n o t  b e  
m i s i n t e r p r e t e d  t o  b e  art care r e s e r v e .  Irt t h e  a b s e n c e  o f  a n y  
a c c u r a t e  s p e r a t  i n g  cost f i g u r e s ,  u s e  o f  t h e  term " o r e  
r e s e r v e  " t o  d e s e r  i b e  t h e  p r e s e n t  r-.escaurce i r tve r r t a ry  a t  t h e  
H a l  l m a c  p r o p e r t y  would  b e  m i s l e a d i n g .  

C a l c u  1  a t  i arts u s e d  i n  t h e  p r e p a r a t  i a n  o f  t h e  rtiirteral 
i n v e n t o r y  w e r e  b a s e d  art t h e  f o l  l o w i n g  parart let  ers : 

( i )  S p e c i f i c G r a v i t y  ( T o n r t a g e F a c t o r ) :  v a r i a b l e  
acccwd irtg to z i n c  g r a d e  f r o m  2. 7 (0% Z r t )  t o  3. 9 
(50% Z r t ) .  S. G. vs .  iirtc c o n t e n t  g r a p h  showrt irt 

Rppend i x I I I .  

( i  i Mirtirnurn G r a d e  = 10.0 o z s .  ftg (cw e q u i v a l e n t  i n  Z r t  
Pb  a t  c u r r e n t  L M E  p r i e e  i n  US 8 )  

( i i i V e r - t  i c a l  a n d  h a r i  zort t  a 1  d  irnertsiarts caf t h e  b l o c k s  
p r o j e c t e d  o n  a v e r t  i c a l  E-W l o n g i t u d i n a l  sect i o n  
a re  rmt  c c w r e c t e d  f o r  stri k e  artd d i p .  

( i v )  W i d t h s  shown i n  F i g u r e s  3, 4 a n d  5 a r e  t r u e  w i d t h s  
(TW) i n  meters. 

( v )  P r o b a b l e  - m i n e r a l  i z e d  b l o c k  o u t  1  i r ted  clrt t h e  
l o n g i t u d i n a l  sect i o n  on 2 s i d e s  by twct or m o r e  
ccwtt i g u o u s  s a m p l e s  rtot g r e a t e r  t h a n  5. 0 rfl 

h c t r i z o r t t a l l y  ctr v e r t i c a l l y  a p a r t .  

( v i )  P o s s i b l e  - m i n e r a l i z e d  b l o c k  o u t l i n e d  cwt t h e  
l o n g i t u d i n a l  sect i o n  art o n e  s i d e  by 2 or  mctre 
c o n t i g u o u s  s a m p l e s  n o t  more t h a n  5. O rfl 

h o r i z o n t a l  l y  or v e r t  ica l  1 y  a p a r t  a n d  p r o . j e c t e d  r~ct t  
r n o r e  t h a n  5. O m. 

( v i  i )  I n d i c a t e d  - m i r t e b a l i z e d  b l o c k  o u t l i n e d  o n  t h e  
l c ~ n g i t u d i r t a l  sect i o n  by a r e c t a n g l e  h a v i n g  o n e  
d i rne r t s ion  e q u a l  to h a l f  t h e  h a t - i z o r t t a l  or v e r t i c a l  
d  i st artce to - t h e  rrearest a d  j acertt s a m p l e  pc* i rtt car 
1 0  meters w h i c h  e v e r  is less a n d  p r u j e c t e d  n o t  
m o r e  t h a n  5 n~eters h o r i z o n t a l l y  or v e r t i c a l l y  
w h e r e  t h e r e  is n o  a d j a c e n t  s a m p l e  d a t a  w i t h i n  50 
meters. 



TABLE 4 - MINERAL INVENTORY CALCULATION 
1988 UNDERGROUND PROGRAM 

( f r o m  F igu re s  4 and 5)  

B I X K  , AREA . WILYI'H , VOL. m3 , Sp. G r .  , M. T o m e s  S. Tons , o z / t  Ay , % Pb 

11.71 I n d i c a t e d  

% Zn . Category 

21.93 

18-16 

7.68 

4 .52 

TCTTAL HW ZONE 42.2 46 1 . 4 1  0.06 8.55 I n d i c a t e d  I 

TWI'A.LFWZONE 2,029.0 2,232 3.62 0.04 

498.5 

250.6 

790.0 

489.7 

I n d i c a t e d  

I n d i c a t e d  

I n d i c a t e d  

I n d i c a t e d  

HW 9 

A t  current mtal p r i ce s*  the in s i t u  US$ va lue  of this resource is USS196.48 per s h o r t  ton .  
Th i s  is equivalent to  0.49% oz / ton  Area (*Ag = 6.00 $/oz, Pb = 0.42 $/lb., Zn = $0.75 lb.) 

155.3 

79.6 

274.3 

174.9 

0.92 

0.60 

1.75 

1.42 

FW 31  

FW 32 

FW 33 

FW 34 

3.21 

3.15 

2.88 

2.80 

548 

276 

869 

539 

168.80 

132.60 

156.75 

123.17 

25 m2 

7.56 

8.62 

0.22 

2.54 

0.58 

0.04 

0.05 

0.07 

0.05 

14.5 2.91 42.2 46 1 . 4 1  0.06 8.55 I n d i c a t e d  



TABLE 5 

Mineral Inventory 
Hallmc Mines Limited 
Sandon, B . C . Operation 

Revised to  December 31, 1988 

1. Probable 

Zone 

Total 

2. Possible 

Zone 

Total 

Indicated 

Zone 

Total 

Total Inventory 

Oz. /Ton Aq % Pb 8 Zn 

Oz. /Ton A q  

Oz. /Ton Ag % Pb % Zn 



8. (1) CONCLUS IONS 

1. The 1388 progr-art1 a p p e a r s  t o  ccwtf irrti t h a t  t h e  1630 
ad  i t  h a s  p e n e t r a t e d  a  icwte s f  prirt iary urmx i d  i zed s i  1  v e r ,  z i  rtc 
artd mirtcw l e a d  rtiirteral i z a t i o r t .  

2 Sampl i n q  r e s u l t s  frorti t h e  1388 progrart? show much 

h i g h e r  Zrt: Pb r a t  icts i r t d i c a t  irtg a  m i n e r a l  zcmat i o n  br~rtndar-y 
h a s  been  c r o s s e d  w h e r e i n  l o w e r  s i l v e r  and  l e a d  v a l u e s  
t o g e t h e r  w i t h  s u b s t a n t i a l l y  h i g h e r  z i n c  v a l u e s  c a n  b e  
e x p e c t e d  i n  t h e  m i n e r a l i z a t i o n  i n  t h i s  a r e a  o f  t h e  mine. 

3. Pirtchirtg artd s w e l  1  irig o f  rnirteral  i z a t  iort a l o n g  
p a r a l l e l  s t r i k e  f a u l t s  f o l l o w i n g  t h e  main ( F W )  l o d e  s t r u c t u r e  
1  i  k e l  y  a c c o u n t s  f o r  t h e  abser tce  o f  m i n e r a l  i z a t  i o n  where  t h e  
1630 l e v e l  crosses t h e  p r o j e c t e d  s t r i k e  o f  t h e  z o n e  as w e l l  
a s  t h e  abser tce  clf v a l ~ t e s  i n  Hctles 88-1 and  BY-3. 

Thus,  much rtmre d r i  11 irtg wcauld b e  r e q u i r e d  f o r  ccre 
d e f  i rti t i o n  i n  a n y  f u t u r e  deve lopment  artd csperat  i rig and m i  rti rtg 
costs would be i n c r e a s e d  s c t b s t a i r t t i a l l y .  R p r c ~ p o s  o f  t h i s  
artctt h e r  l o w e r  a d i  t would be  r e q u i r e d  t o  d e v e l o p  p o t e n t i a l  
r e s e r v e s  i n d i c a t e d  below t h e  1630 l e v e l .  

4. The p r e s e n c e  elf west-d i ppirig rt~irter-a1 i  zed  l o d e  
s t r u c t u r e s  s u g g e s t s  more cornplex s t r u c t u r a l  p a t t e r n s  are 
i r t f  1  uer tc ing rnirteral  i i a t  i o n  i n  t h i s  a r e a  ctf t h e  rnirte. T h e r e  
is, hc~wever-, irtsctf f  i c i e n t  d a t a  t o  comment o n  arty pctssi  b i e  
imp 1  i cat i ctrts w i t h  r e s p e c t  t o  care r e s e r v e s  o r  g r a d e s .  

5. Though r e s u l t s  caf t h e  1388 prc~grartl w e r e  
ertcctctragi rtg, a  s u b s t  a n t  i a 1  i n c r e a s e  i rt tcwtrtage po t e r t t  i a l  h a s  
n u t  been  d e m o n s t r a t e d .  Thus,  t h e  c u r r e n t  and p r o j e c t e d  h i g h  
i i rtc p r i c e  d o e s  n o t  si grti f  i c a r t t  1 y u p g r a d e  t h e  ecortornic 
p c ~ t e n t i a l  o f  t h e  Hal lrnac p r c ~ p e r t y .  Eased on  t h e  m i n e ' s  
prctdctct i o n  r-ecord and c u r r e n t  r n i  n e r a l  i rtvent cwy t h e r e  i s rto 
real  ist ic e x p e c t a t  i o n  o f  a  s i g n i f i c a n t  i n c r e a s e  i n  p r o d u c t  i o n  
c a p a c i t y  arid t h e  ecc~nornic v i a b i l i t y  c ~ f  a n y  f u t u r e  rtlirtirtg 
o p e r a t  i o n  r e m a i n s  dependen t  on s i l v e r  g r a d e  artd p r i c e .  R 5  no  
s i g r t i f c a r t t  i n c r e a s e  irt e i t h e r  f a c t o r  i s  i n d i c a t e d  t o  d a t e ,  
f u r t h e r  e x p l c w a t  i o n  and deve lopment  e x p e n d i t u r e s  a r e  n o t  
w a r r a n t e d  a t  p r e s e n t .  



1. Ncl fur - t  h e r  wclrk. i s r-ecornmended ctrtt i 1  s i 1  vet- cjr ices 
s h c ~ w  sorile s u s t a i n e d  impi-c~ver~~ent  . 

.-. 
C. Sori~e c a s h  f l o w  m i g h t  b e  g e n e r a t e d  by l e a s i n g  

p o r t  iarts o f  t h e  o p e r a t  i o n  t o  h i g h  g r a d e r s .  C a u t  icwt is 
a d v i s e d  irr t h i s  r e g a r d ,  however-, a s  leasers u s u a l  1  y  l e a v e  
u n d e r g r c ~ u n d  wear-k i n g s  i r~ a sharrib 1 es. Hence ,  1  e a s i  nq 
act i v  i t i es s h o u  1 d  b e  ca r -e f  u 1 1  y r n s r t i  t o r e d  i n  cwder- t o  p r e v e r r t  
d e s t r u c t i o n  r e m o v a l  o r  damage t o  ven t  p i p i n g  a i r  a n d  w a t e r  
1  i rres, t s-ack a n d  t irnber-s i n  t h e  rnain a c c e s s  l e v e l  s. 

3. T h e  b u u n d a r y  b e t w e e n  t h e  h i g h  l e a d  ( a n d  s i l v e r ? )  
arid h i g h  i iric z o n e s  caf t h e  l o d e  h a s  e v i d e n t  1 y b e e n  c r c ~ s s e d  i n  
t h e  1630 l e v e l .  f2s a r e s u l t  i n c l c t s i c ~ n  csf t h e  h i g h  
l e a d / s i l v e r  arid h i g h  z i n c  v a l u e s  i n  t h e  same  m i n e r a l  
i n v e n t o r y  c a l c u l a t  i c w  h a s  t h e  e f f e c t  o f  r e d u c i n g  a v e r a g e  Pb 
a n d  Z r i  g r a d e s  for t h e  tot a1 r e s c ~ c t r c e  i n v e n t o r y .  The  d e t  a i 1  e d  
m i n e r a l  i r t v e r i t s r y  (J. K e l  1 y ,  1384 R e p o r t ,  Rppend i x I I ) s h o u l d  
b e  re-wur-ked a n d  t w o  i r t v e r r t c w i e s  c a l c u l a t e d ;  a h i g h  F'b/Qg a n d  
a h i g h  Z r i  ( + R g ? ) .  T h i s  wcluld s e r v e  t w m  pa-tr-poses: ( a )  d e f i n e  
t h e  h i g h  P b / h i g h  z i n c  iarre bctctrrdary a n d  ( b )  g i v e  a  m o r e  
r e a l i s t i c  i n d  ica t  I o n  o f  t h e  Pb  a n d  Zn c o n t e n t  a n d  e c a n o m i c  
p c ~ t e r i t  i a 1  ctf t h e  l o d e s .  

T h e s e  f a c t o r s  waul  d  b e  of c o n s i d e r a b l e  i m p o r t a n c e  
t o  arty f u t u r e  rn in ing  o p e r a t i c m .  
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Drill Hole Log 
. . .. . 

COMPANY American 0ie Ltd. PROPERTY --c\ Section No. HOLE No. 88-1 + 

Lode ( ? ) :  vuggy, grey/white qtz. bands and stringers w. minor 
carb. in contorted sheared graphitic argillite; 5 - 7% pyrite 
clots and blebs, some lost core (?)  . 

Collor El. Log& by J. A. Kelly, p.&olbte 10/11/88 
Bottom El 

Level 

' Storled 9/30/88 Bearing 160' Lot. 37567.834 N 

1 

Siltstone/argillite (mudstone) : med. grey calcareous siltstone 
and dark grey-black pyritic mudstone (carbonate m y  be 
secondary) ; very fine xstal. and mic. xstal. 

I Completed 

9.45 - 11.28: banded, pyritic, bands @ 25 - 40" TCA m 

Dep. 8'6;C;o 759 - - - 
Location~03~ X-CUt 

I 
Drdler W-J 1690 

8.71 

11.28 - 13.26: medium grey, calcareous (carbonated ?) ,  silicified, 
rip-up clasts, 10% white QC in irreg. HLF. 

Argillite (mudstone): dark grey - black; very fine - mic. x.; 
pyritic occ. thin lam. bedding parallel T.C.A.; rip-up clasts 
up to 5% md.-cse. pyrite frahoids @ 8.1 - 8.23. 

12.65: fault 

13.26 - 17.37: dark grey - black pyritic mudstone, pyrite nodules 
1 - 2 m, 10 - 15% QX in conjugate fractures @ 60 .- 70" TCA 

Fault Zone: same ground core 

Sample 
No. 

INTERVAL 
( M E T E R S )  

Siltstone: medimdark grey, calcareous, mass-blockey, faint 
bedding @ 45OTCA 

Calcareous Silty Quartzite: medium grey, very fine xstal, thin 
bands and laminations from 45O to O0 TCA 

Argillite (mdstone): dark grey-black; very fine xstal; blockey- 
massive occ. minor pyrite; sli. calcareous 

From 

139.941 I I End of Hole I I I 1 I I 

- S R O - 3 5 - 3 5  HOLE No. 88-1 1 OF 1 

From - To DESCRIPTION 
RECOVERY 

To M 

I 

Intervol 
% 

ASSAY 

%Pb . 0 %z 



Drill Hole Log SHEET OF Siml?XS 

. . .. . 
COMPANY Amel=iCgn Ore Tafd. PROPERTY m, 1 ~ ~ 1 1 ~ ~ )  Section No. HOLE No. 88-7 - .  

1.52 - 5.95: extensively fractured/brecciated/contorted 10 - 20% 
white and blue/grey Q/QC veining stockworks with 1 - 5% py 

I I 

5.95 - 7.01: thin l i m y  quartzi te  bands @ 40 - 80' TCAtop , 
direction uncertain 

L O Q L ~ ~ Y  J. A. Kellv. P. a b t e  I ~ / I - J J ~ ~  - .  
Remarks LOgqed in meters 

I 
/ 
1 I-' 

Argillaceous S i l t y  Mudstone: very dark grey-black, very f ine  x s t a l  
gen. blockey - missive; scat tered pyr i te  (1 - 3 8 ) ;  occ. 
narrow g-healed conjugate f ractures  

16.16 - 16.26: intense fracturing, 30 - 75% QC 

27.44 - 28.35: strong fol /schis tosi ly  @ 30" TCA, 10 - 15% QC 
s tockworks 

28.35 - 28.7: f au l t ,  shear 

31.4 - 34.3: fo l ia ted  & sheared with s t rongschis tosi ty  @ 20 - 25 
TCA; 2 - 5% f i n e  - very f ine  dissem. py. 

LODE: contorted, vuggy, m s t l y  qtz-s ider i te  
I ~gill i te/mudstone: as from 7.01 - 33.99; s i l i c i f i e d ;  1 - 5% py 
1 a few scat tered rusty fractures 
I 

mDE: irregular  contorted yellow-orange stained Q-siderite 
brecciated & vuggy, ~ r i t i c ,  15 - 20% al t .  sed. inclusions 
with seams and patches of cse. - very cse. b r m  sphale 
a few scattered blebs of galena 

Collar EI. 

Bottom E l  
37568.356N 

Dep. 83861.6323 
Storted 10/1/88 
Completed 10/4/88 

Bearing ST60 
Angle from H o r ~ z .  + O ~ O  

Df~llcr Efnery Location N03N X-cut Length 60.37m Level 1690 

---r--r 1 i  bedding @ 45 - 70' TCA I I I I I I 

Interval 
AS SAY 

From- To 
Sample  

No. %Pb 
- 
Ag O/' l  

DESCRIPTION 

Limy ~iltstone/mudstone: banded medium & dark grey; f i ne  & very 
f inexstal ;calcareous (carbonate a l t  ??); bands and/or lam. 

%Zn 

I N T E K V U  
(METERS ) RECOVERY 

From 

0 

M To 

7.01 

% 



Drill Hole Log SHEET OF SHEETS 

I 
I PROPERTY Sandon (mllmac) Saction No. HOLE No 88-2 

pyr i te  w. occ. cse. cubes, w i t h  carbonated layers & patches 

38.4 - 38.7: 50% carb (ca lc i te )  seams/frac. f i l l i n g  

39.17 - 39.7: contorted/brecciated, calcareous w. 25% QC in frac.  
and up t o  10% very f ine  py . 

39.7 - 43.6: grey calcareous layers  @ 30 - 40" TCA 

43.6 - 45.43: sheared/fractured with white QC stockworks, occ. 
narrow seams of pyr i te  (syngen) 

45.43 - 45.73: "albit ized" zone with 30 - 40% QC in frac/brecciat  

Pyr i t ic  Mudstone: dark grey-black, very f ine  xs t a l . ,  blockey- 
massive 1 - 3% very f ine  pyr i te  

Limey Si l ts tone:  a s  from 37.2 - 47.87, fol./bedding @ 30° TCA 

Pyritic Mudstone: a s  from 47.87 - 52.74 with 20 - 40% (X in 
conjugate fractures gen. @ 30' TCA 

57.62 - 58.68: fractured and brecciated w. 20 - 30% Q2 and 
I 
I 2 - 5% cse. pyri te  
I 

Pyr i t ic  Limey Siltstone: a s  from 37.2 - 47.87 with hazey bands 
of calcareous s i l t s tone  @ 30 - 45O TCA; 2 - 5% pyr i te  a s  
f ine  cubes, f he-medium "buckshot" and cse. - very cse.  
f ramboids (nodular) 



Drill Hole Log SHEET OF SEEEl'S 

Limy Argillite/Siltstone: dark grey, very fine xstal, blcckey- 
massive, faint bedding laminations @ 40 - 50° TCA, faint bands 
of hazey grey limey siltstone and occ. blebs of py, ccc. 

[ 1 thin QC in conjugate frac. 

L O Q L I ~ ~ Y  J. A. Kelly * 10/11/88 
Remorks Logging in meters, no zone 

mtersected 

Collor El. 

Bottom El 

Level 1690 

37529.854 
Dep. 81877 936 
Locotion ~ 0 2 s  

Storted 10/4/88 
, Completed 10/5/88 
1 

Dr~ller 

8.23 - 9.6: intense frac. with 30 - 50% Q2 filling; sil. vuggy 

Beoring 33g0 
Angle from Horiz. -49' 

Length 45.12 m 

I I I I I 

9.0 - 15.55: fine laminated bedding @ 35 - 50" TCA (tops ?) ;  . 
occ. cse. syng. py. in bands parallel to bedding 

Interval 
ASSAY 

- 

( w 
15.55 

- - 1 I I I sulfide min. 

16.46 
I 

-1 NB: contact zones carry xenoliths of carbonated wall rcck rn 

Somple  
No. DESCRIPTION %Pb Ag O / Y  

16.46 

From - To 
%Zn 

INTERVAL 
( M E T E R S  1 

Pyritic Argillite/~udstone: dark grey-black, 2 - 5% v. cse. py. 
nodules 

19.36 

RECOVERY 

From 

Quartz-feldspar Porphyry Dike: grey; medium-cse hypidiomorphic 
granular 30 - 40% v. cse hazey albite phenos., cut by irregular 
fractures healed by yellowish-orange siderite (? ) ;  no visible 

I 

Mudstone/~iltstone: dark charcoal grey; very fine xstal, mass. - 
blockey, faint wispy bedding @ 20' TCA; 10 - 15% hazey grey 
nodules 

M TO 

18.59 - 19.0: dark grey/black pyritic argillite (xeno?) 

1 9 - 6 6  

27.43 - 27.73: fault/fracture zone, hematized m 

% 

Fyritic Argillite: black, sheared, graphitic, 2 - 5% very fine 
py, 5% QC in HLF (hair line fractures) 

I I I 1 45.121 1 m d  of Hole 1 1 1 1 
--. s t o - 3 s - 3 8 5  HOLE NO. 88-3 SaEgT 1 OF 1 



Drill Hole Log SHEET OF SHEETS 

.. . 
coMpANy American ore Ltd. P R O P E R T Y  Sandon (Hallmac) Section NO. HOLE No. 88-4 

Sompla 
No. - 

From- To 

Logged by A Kpl l v  b r r  /88 
1 

Ramor ks Lowed in meters 

ASSAY 
I 

Storted 10/5/88 
Complettd 10 /6/88 
Driller wry 

DESCRIPTION 

Lot. 37529.854 

Dep. 83877 
Locotion N02S x-cut 

scoring N140°32E 
Angle from Horiz. -330 

Length 28.35 m 

Limy Siltstone/Mudstone (pss. carb. alteration ?) : banded 
and laminated dark/light grey; very fine - fine xstal; occ. 
rip-up breccia, banding 50 - 70' 'ICA; occ. QC in frac. 

Cotlor El. 
Bottom E l .  

Level 1690 

4.12 - 4.42: rusty fault/frac. zone with QC 

Pyritic Siltstone/Mudstone: dark grey - black; blockey - rmss'ive; 
2 - 5% scattered fine "buckshot" pyrite 

Alteration Zone: as above with 10 - 15% very fine - medium xstal 
quartz/dolomite (?) overprint; foliated/schistose @ 20° 'ICA 
10 - 15% cream siderite in fractures and stockworks 

Silicified Zone: dark grey mdstone with up to 60% silica as cse 
euhedra of chalcedonic quartz, 15 - 20% pink feldspathic 
stockmrks (adjacent to QFP intrusive ?) 

Shear Zone: sheared, schistose silicified metasediments 

Silicified Zone: as above 

LODE: Silicified mtasediment with 50 - 70% siderite stockwork, 
and cse. - very cse brown sphalerite; 19.96 - 20.12: 
60 - 75% sphal. 

Sheared Metasedimnts: dark grey schistose graphitic, 2 - 5% py; 
2 - 5% Q in HLF; shear slips at various angles TCA 

Silicified Metasediments; as from 16.77 - 17.98 but intensely 
fractured with 40 - 50% QC (siderite) in conjugate frac. sets 
@ 50 - 60' TCA 

HOLE 

21.65 - 110- 31-385 

22.41 Vritic Mudstone: as from 10.67 - 16.77, sli calcareous 



Drill Hole Log 
. . . .. . 

COMPANY Anerican orb Ltd. PROPERTY Sandon (HalWc) Section No. HOLE No. 88-4 

LODE: as above with 8 cms. brecciated Q-siderite with 15 - 20' 
cse. brown sphalerite 

Pyritic Argillite/Mudstone: dark grey-black; as before but weak- 
mod. limy (calcareous); 1 - 3% py; brecciated and graphitic 
(sheared) frm 25.23 - 25.30 

LODE: cse. - very cse. brown sphalerite (25 - 40%) in a gangue 
of brecciated yellowish-cream Q-siderite and silicified 
metased . 

Sheared Graphitic Metasediments: black with fine - mdium 
buckshot pyrite tawards up-hole contact, 15 - 20% cream 
grey QC frac. filling 

Siltstone: dark charcoal grey; very fine - fine xstal; massive- 
blockey; with 10 - 208 cream grey QC in HLF from 
26.37 - 26.97 

md of Hole 

, ample  M J J M  I 

No. 
From- To int*rvol 

Ago %Zn $Pb 
- 

30917 22*4:2.71 0.30 .20 4.21 .17 

Started Bearing Lot. Collor El. by J. A. Kelly Dote 

Completed Angle from Horiz. Dep. Bottom El. Remarks 

Driller Length Locotion Levrl 1690 

I N T E R V U  
(METEIS) RECOVERY S 

DESCRIPTION 
From I TO -- 

- 
- 

- 
- 

- 
- 
- 
- 
- 

- 
7 

- 
- 
- 
- 
- 
- 
- 
- 
L 

HOLE tJo. 88-4 ammr 2 OF 2 



Drill Hole Log SHEET OF SBCEETS 
I 

I 
I COMPANY AnErican ore Ltd. PROPERTY Sandon (Halbc) Suct~on No HOLE NO 88-5 
I 

-1 P y r i t i c  Limey Siltstone/Mudstone : Lt . -medium grey banded I I I 1 I I 

Loadby J. A. wv Dote (-,/ I , /88 
Remarks 

- . . . . - . I I I 

calcareous s i l t s t o n e  intercal. with dark grey-black p y r i t i c  
mds tone  (1 - 5% py); bedding @ 70 - 80' TCA. ( s i l t s t o n e  
altmst a s i l t y  lin-estone) i 

Started 10/6/88 
Completed 10/7/88 
bi l ler  

I I I I 1 

0.46 - 0.76: rus ty  f a u l t / f r a c .  zone I 

Lat. 37529.473N 
Dap. 83879.001E 
Location NO. 25 X-cut 

Bearing N37OE 
Angle from Horiz. -140 
Length 35.98m 

ASSAY 

7.47 - 11.52: p y r i t i c  black mudstone with med.-cse. p y r i t e  frambo:.ds 

Collar El .  

Bottom El. 

~evel 

Interval  

11.52 - 12.65: a s  above with nurrrerous QC-filled f r a c .  gen. @ 
45 - 60° TCA 

I 

F r o m -  To 

1 Lode: s i l i c i f i e d ,  60 - 70' cse hazey white Fe dolamite ( ? I  in 
dark grey sed. w i t h  20 - 40% QC s tockmrks ,  1 - 3% cse. galena 
1 - 5% pyr i t e ;  footwall  (downhole contact )  shear  contact  @ 

I ~ 70' TCA 

Somple  
No. 

P y r i t i c  ~ i m y  S i l t s t o n e / ~ d s t o n e :  as before, bedding angles 
va r iab le  from par. to  60° TCA 

DESC R IPTlON 

1 14.48 - 14.6: f a u l t / f r a c .  zone 

;NTEw7 METERS 

18.75 - 19.21: calc. blobs = mud b a l l s  ? 

1 20.43: bedding @ 70 - 80' TCA, tops  ?? 

I 
i 19.21 - 23.78: gen f i n e l y  laminated contorted slumped bedding 
I sca t t e red  very cse. py franboids 

23.78 - 25.30: becoming very p y r i t i c  (very f i n e  - f i n e  cubes) 
and 15  - 25% Q-siderite i n  irreg. s tockmrks .  

SRO - 3s - 385 

RECOVERY 

F r o m  M TO O/o 

I 1 



Drill Hole Log 

; COMPANY American ore Ltd. PROPERTY Sandon (Hallmac) Section No. HOLE No 88-5 
I 

I N T E R v U  RECOVERY Sample  
(METERS ) DESCRIPTION No. 

F r o m  TO M % 

25.72 26.68 Me: s i l i c i f i e d m e t a s e d s  (as from 12.65 - 13.72) wi th  40 - 60% 3092C 
contor ted  o x l d  Q-siderite,  rus ty /oxid ized  i n  part, l i t t l e  
or no vis. s u l f i e d  min .  

, P y r i t i c  Mudstone: dark grey-black, 15  - 20% very  f i n e  - f i n e  py., . 

I 

- 

n m r o u s  Q-siderite f r a c  ( r u s t y  in part) 

S i l i c i f i e d  me: as f r m  25.72 - 26.68 wi th  2 - 5% sphal .  
&.-intense f rac tured/brecc ia ted  f i l l e d  wi th  Q-siderite , 

 by^. A,  Kellv 1 n u / R 8  

Remarks 

P y r i t i c  Mudstone/Siltstone: as be fo re  b u t  w e l l  f r a c  wi th  QC 
f i l l i n g ,  cse. s i l i c i f i e d  zone 29.6 - 29.88 

Drtller Length 15 - g& Location 35 - + Level 

I ASSAY 

Collar El. 

Bottom E l  

me: p y r i t i c  sil. metased. wi th  60 - 85% whi te  Q and cream Q/C 
s tockmrks ,  i r r e g u l a r  ve ins ,  s p h a l e r i t e  con ten t  (2 - 10%) 
increas ing  downhole 

37529.473 N 
D~P. 83879.001 E 

/ Started 10/6/88 
: Completed 10/7/88 
I 

31.40 - 32.0: 30 - 60% cse. brown s p h a l e r i t e ,  downhole contact 
@ 45OTCA 

Beartng N 3 7 0 ~  
Angle from Hortz. -Id0 

32.01 - 32.31: ba r ren  p y r i t i c  m d s t o n e  

32.31 - 32.93: as from 29.88 - 31.40 b u t  25 - 30% cse. sphal .  

S i l t s t o n e :  dark charcoal  grey; very  f i n e  - mic. x s t a l . ,  blockey - ,  

massive w. f a i n t  wispy bedding @ 15  - 20' TCA, s c a t t e r e d  
vuggy r u s t y  f r a c t u r e s  

1 35.981 I End of  Hole 
I 1 t- 

F r o m -  To I n t e r v a l  
' 

Ag O/T %Zn %Pb 
25.  I 2  - 

3~ n - 96 ti- 5 6 05 - 

I 1 I 1 

HOLE No. 5 saEgT 2 O F 2  



Q s s a y  C e r - t  i f icates, L o r i  r ~ g  L a b c t r - a t  or ies 

1388 Prograrn 



To:  AMERICAN ORE LTD., 

910, - 1122 - 4th  S t r e e t  S .W. ,  

Calqary, Alber ta  T2R 1M1 

ATTN: R. Frale igh 

cc: J .  K e l l y  - Calgary 

F i l e  No. x871 

Date October 24, 1988 

Samples Rock 

C e r t i f i c a t e  o f  Assay 
LORING LABORATORIES LTD.  

SAMPLE NO. OZ . /TON % 
S i  LVER Pb 

% 
Zn 

"Rock Samples" 

"Assay Analysis" 

-08 

7.56 

12.95 

.36 

3.41 

Trace 

Trace 

1 Hereb~ CWti fi t h a t  the above. I ts .are those 
assays ade by e upon the herein described samples .... 

..ejects r e t a i n e d  o n e  m o n t h .  
P u l p e  r e t a i n e d  o n e  m o n t h  
u n l e s s  s p e c i f i c  a r r a n g e m e n t s  
a r e  m a d e  i n  a d v a n c e .  



To: A M E R I C A N  CRE LTD.  , F i l e  N o .  31907 

9 1 5 ,  1122 - 4 t h  S t r e e t  S . W . ,  Date October 25, 1988 

C a l s a r y ,  A l b e r t a  T2R 1 M 1  Samples D r i l l  Core 

- 

ATTN: R .  F r a l e i q h  

c c :  J .  Ke l l t ;  - Ca lga ry  

Certificate o f  A s s a  
LORING LABORATORI ES ~ T D .  

SAMPLE NO. OZ . /TON % % 
S I  Li/ER Pb Zn 

" D r i l l  Core" 

"Assay Analysis" 

Trace 

Trace 

.22 

. 1 0  

Trace 

- 1 0  

Trace 

1.41 

. 6 8  

. 20  

8 . 6 2  

Trace 

Trace 

2 .34  

.16  

8 .45  

3 . 7 8  

1 Hereb i  Cert i f ;  th8.t the  above. r e s u ~  t s  a r e  those . 
assays ade by e upon the h e r e ~ n  described samples .... 

. . , j e c t s  r e t a i n e d  o n e  m o n t h .  
F u l p s  r e t a i n e d  o n e  m o n t h  
u n l e s s  s p e c i f i c  a r r a n g e m e n t m  
a r e  made i n  a d v a n c e .  



Uppendix I 1 1  

Spec i f i c Gravity vs. Z ir~c Cant ertt 



CERTIFICQTION O F  C?UULIFICQTION 

I ,  JRMES B. KELLY, c*f t h e  CITY OF CRLGRRY, ir' t h e  
PROVINCE OF RLEERTQ, d o  h e r e b y  c e r t i f y  t h a t  : 

I ar11 a G e o l o g i c a l  C o r t s u l t a n t ,  w i t h  offices a t  S u i t e  310, 
4 4 1  - 5 t h  U v e n u e  S. W., C a l g a r y ,  Q l b e r t a ,  C a n a d a .  

I r e c e i v e d  a ESc. i n  G e o l o g y  from t h e  U n i v e r s i t y  o f  
U l b e r t a  i n  1359 a n d  art M S c .  irt G e o l o g y  from t h e  
U n i v e r s i t y  o f  Montana i n  1 9 6 4 .  

I a m  a P r o f e s s i o n a l  E n g i n e e r  r e g i s t e r e d  w i t h  t h e  
R s s o c i a t i o n  of P r o f e s s i o n a l  E n g i n e e r s  ctf O n t a r i o .  

I h a v e  b e e n  p r a c t  i s i n g  rfly p r a f e s s i o n  c o n t  i n u o u s l  y  sirce 
1961. 

I  h a v e  g i v e n  U m e r i c a n  O r e  L t d .  p e r r n i r s i o r r  t o  u s e  t h i s  
r e p o r t  i n  a n y  S t a t e m e n t  ctf Material Fac t s  or a n y  o t h e r  
d o c u m e n t s  r e q u i r e d  b y  s e c u r i t  ies l e g i s l a t  i o n s .  

D a t e d  a t  CRLGQRY, BLEERTU, CUNRDU 

t h i s  3lst d a y  of  D e c e m b e r ,  

-. 
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