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The L i z a r d  p r o j e c t  descr ibed  i n  t h i s  r e p o r t  encompasses work performed 
by Noranda Explora t ion  Company, Limited (no personal  l i a b i l i t y )  ( h e r e i n a f t e r  
c a l l e d  "Noranda") d u r i n g  t h e  y e a r  1987 r e l e v a n t  t o  t h e  L i z a r d  Group o f  
claims. 

1.1 Locat ion 

The L i z a r d  g r o u p  o f  c la ims i s  loca ted  15 km sou theas t  of  Port  Albern i ,  
B.C. between P a t l i c a n t  Mountain and Douglas Peak (F igu re  1).  The c e n t r e  o f  
t h e  c l a i m  g r o u p  i s  a t  l a t i t u d e  4908.301N, longi tude  124040.30'W on N.T.S. 
map 92F/2. 

1.2 Access 

The L i z a r d  p r o p e r t y  c a n  b e  r e a c h e d  by two d i f f e r e n t  r o u t e s  f rom 
MacMillan Bloedel ' s  Cameron Lake d i v i s i o n a l  o f f i c e  a t  P o r t  A l b e r n i ,  B . C .  
The f i r s t  r o u t e  f o l l o w s  F r a n k l i n ,  T h i s t l e  and Lizard Mains r e s p e c t i v e l y  t o  
Lizard Lake i n  t h e  c e n t r e  o f  t h e  c l a i m  g roup .  The second  r o u t e  f o l l o w s  
China Creek and Duck Main t o  Duck Lake on the  e a s t e r n  edge of  t h e  property.  
T r a v e l  t i m e  f r o m  P o r t  A l b e r n i  t o  t h e  p r o p e r t y  by  e i t h e r  r o u t e  i s  
approximately 30 minutes.  

1 . 3  Property Descr ip t ion  
i 

The L i z a r d  Group, s i t u a t e d  i n  t h e  Albern i  Mining Div is ion ,  i s  comprised 
o f  t he  fol lowing claims (F igure  2) :  

Lizard 276 (10) 
Dinosaur 277 (10)  
Dipludocus 866 ( 5 )  
Crinosaurus 867 ( 5 )  

9 Oct. 16,  1991 
3 Oct. 16,  1994 

15 May 20, 1991 
16 May 20, 1991 
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COWICHAN LAKE LAND DISTRICT ' 
124"u)' I! 

1-1 L O C A T I O N  M A P  
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Noranda i s  t h e  c u r r e n t  o p e r a t o r  and h a s  e a r n e d  51% i n t e r e s t  i n  t he  
Lizard group with Umex Inc.  t h e  owner r e t a i n i n g  a 49% i n t e r e s t .  Addres ses  
of t h e  owner and ope ra to r  are shown below. 

OPERATOR: Noranda Explorat ion Company, Limited 
P.O. Box 2380, 
Vancouver, B.C. 
V6B 3T5 

OWNER : Umex Inc. ,  
P.O. Box 22, 
Sun L i f e  Tower, 
150 King S t r e e t  West, 
Toronto, Ontar io  
M5H 1J9 

1.4 Topography 

The L i z a r d  Group i s  s i t u a t e d  on t h e  lower s lopes  of two mountains wi th  
Lizard  Lake t r end ing  north-south,  c e n t r a l  t o  t h e  c la ims .  The s l o p e  w e s t  of  
L i z a r d  Lake r i ses  g e n t l y  c o n t r a s t i n g  wi th  a very  s t e e p  e a s t e r n  s lope.  The 
b u l k  o f  t h e  c l a i m  g r o u p  l i e s  above  720 m ( 2 3 6 0 ' )  and t h e  h i g h e s t  a r e a  
reaches 1160 m (3800 ' ) .  

1.5 Physiography 

The L i z a r d  Lake a rea  l i es  w i t h i n  t h e  Vancouver I s l and  Ranges s e c t i o n  of  
t h e  Vancouver  I s l a n d  Mounta ins  s u b d i v i s i o n  o f  t h e  I n s u l a r  M o u n t a i n s  
physiographic  zone. 

The a rea  i s  75% logged with both j u v e n i l e  f o r e s t s  and r e c e n t l y  p lan ted  
second growth a r e a s .  Underbrush i n  logged a r e a s  i s  g e n e r a l l y  low and f o o t  
t r a v e l  i s  r e l a t i v e l y  good. The m a t u r e  t imber  s t ands  occur  on t h e  s t e e p e s t  
s lopes  and these  areas have v i r t u a l l y  no underbrush. 

Ou tc rop  e x p o s u r e  on the  proper ty  i s  h ighly  v a r i a b l e ,  ranging from l e s s  
than 5% on f l a t  ground t o  over  5% on some s t e e p e r  s lopes .  

Y 
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1.6 C l i m a t e  

C l i m a t i c a l l y  t h e  a r e a  i s  c l a s s i f i e d  as Coastal  Rain Fores t  and al though 
heavy r a i n  can be  expected a t  any t i m e  dur ing  t h e  yea r ,  J u l y  and August  a r e  
t h e  d r y e s t  months.  Snow a c c u m u l a t i o n s  o f  a b o u t  1 m can be  expected from 
December t o  March. 

1.7 Local Resources 

L i z a r d  Lake i s  i n  t h e  w a t e r s h e d  f o r  t h e  C i ty  of  Port  Alberni .  A dam 
was c o n s t r u c t e d  by t h e  C i t y  of P o r t  A l b e r n i  t o  r a i s e  t h e  water l e v e l  o f  
L i z a r d  Lake a p p r o x i m a t e l y  4 m t o  a new h i g h  water  l e v e l  of 732 m (2,401 ' )  
e l e v a t i o n  as l .  With t h e  completed dam, L i z a r d  Lake i s  now P o r t  A l b e r n i ' s  
s e c o n d a r y  water r e s e r v o i r .  The e l eva ted  water  l e v e l  has  not  a f f e c t e d  access  
t o  the  proper ty .  

1.8 His to ry  

The re  h a s  b e e n  i n t e r e s t  i n  t h e  a r e a  s i n c e  1898 when t h e  Regina Crown 
Grant (L55G) was e s t a b l i s h e d  by t h e  A l b e r n i  Gold Development S y n d i c a t e  on 
t h e  no r th -wes t  boundary  o f  t h e  p r o p e r t y .  A t r a i l  t o  t h e  p rope r ty  and a 
cab in  w a s  b u i l t  but  no o t h e r  e a r l y  work was r e c o r d e d .  A new owner began  
work i n  1930 on  5 a d i t s ,  1 s h a f t  and a n  open cu t .  Several  Au-Ag showings 
were e s t a b l i s h e d  but  no product ion w a s  recorded. 

L i t t l e  i s  known o f  t h e  a r ea  u n t i l  1971 when Nippon Mining of Canada 
Limited completed geologica l  mapping and s o i l  s a m p l i n g  o f  a n  a r e a  n e a r  t h e  
s o u t h e r n  boundary  of  t h e  L i z a r d  group. N o  assessment work appears  to have 
been f i l e d .  

I n  1 9 7 6  t h e  area w a s  r e g i o n a l l y  mapped by Western  Mines L t d . ,  now 
Westmin Resources Ltd. The present  c la ims were s taked  by Umex I n c .  i n  1978 
a s  a r e s u l t  o f  a r e g i o n a l  p rogramme d e s i g n e d  t o  e v a l u a t e  t h e  S i c k e r  
Volcanics f o r  t h e i r  massive su lphide  p o t e n t i a l .  

Reg iona l  s o i l  geochemical  surveys c a r r i e d  ou t  by Umex Inc.  i n  1979 and 
1980 o u t l i n e d  a number o f  s t r o n g  g o l d  a n o m a l i e s .  B a c k h o e  t r e n c h i n g  
t o t a l l i n g  305 m w a s  done i n  t h e  f a l l  of  1980 t o  determine the  source of t he  
a n o m a l i e s .  T r e n c h i n g  r e s u l t s  w e r e  i n c o n c l u s i v e ,  a n d  a d d i t i o n a l  s o i l  
s ampl ing  was done i n  1981-82 t o  c o n f i r m  and f u r t h e r  de f ine  the  anomalies. 
E.M. 16 and E . M .  16R s u r v e y s  were  c a r r i e d  o u t  i n  1 9 8 1  o v e r  t h e  m a i n  
anomalies.  Again resu l t s  were g e n e r a l l y  inconclus ive .  
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No w o r k  was  c a r r i e d  o u t  i n  1 9 8 2 .  I n  1 9 8 3  Noranda o p t i o n e d  t h e  
p r o p e r t y ,  and comple ted  I . P .  and  magnetometer  g e o p h y s i c a l  s u r v e y s  i n  
conjunct ion  wi th  very d e t a i l e d  s o i l  geochemistry. 

I n  e a r l y  1984  t h e  p rope r ty  was geo log ica l ly  remapped t o  provide b e t t e r  
c o n t r o l  f o r  a diamond d r i l l  programme which commenced l a t e r  t h a t  s p r i n g .  
Five ho le s  t o t a l l i n g  544.4 m of diamond d r i l l i n g  w a s  completed. 

I n  1985 a programme o f  g r i d d i n g ;  s o i l  s a m p l i n g ;  geo log ica l  mapping; 
VLF, magnetometer, HLEM, and I .P .  g e o p h y s i c a l  s u r v e y i n g ;  and t h r e e  h o l e s  
t o t a l l i n g  318.5 m of  diamond d r i l l i n g  was completed. 

No work occurred on t h e  proper ty  i n  1986. 

S i x  a s s e s s m e n t  r e p o r t s  have  been  w r i t t e n  on  t h e  L i z a r d  g roup .  The 
Minis t ry  of Energy, Mines and Petroleum Resources has  ass igned numbers 7719,  
8568, 8981, 10401, 12664 and 13214 t o  r e p o r t s  on t h e  property.  

1.9 Personnel 

The 1987 L i z a r d  p r o j e c t  was s t a f f e d  by Noranda personnel.  Below are  
l i s t e d  a l l  f i e l d  s t a f f  f o r  t he  1987 programme: 

NAME 

Pe te  Bland 
Dennis B u l l  
Darren Frew 
Derek L e w i s  
Terry McIntyre 
Bruce Northcote 
Ivor  Saunders 
Rob Wilson 

TITLE 

Prospect o r  
Geologis t  
Geologis t  - Fie ld  Party Chief 
F i e l d  Ass i s t an t  
Geologis t  
F i e l d  Ass i s t an t  
Senior  F ie ld  Technician 
P ro jec t  Geologis t  

O v e r a l l  o f f i c e  s u p e r v i s i o n  was by  Gavin Dirom - D i s t r i c t  Geologis t ,  
Southern C o r d i l l e r a  D i s t r i c t .  
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2.0 SUMMARY OF WORK DONE 

2.1 Line Cutting 

A cut grid was established to provide control for all future surveys. 
Baselines were cut to a 1 metre width along a direction of 155O - 335O 
azimuth. Cross lines at 100 m and 200 m intervals were slashed to line of 
sight along directions 0650 - 2650 azimuth. Stations were established at 25 
m intervals using both pickets and orange and blue flagging. A total of 
7.275 km of baseline and 45.425 km of crossline was established. 

2.2 Geology 

Geological mapping at a scale of 1:2,500 was completed along roads, 
creek beds and along grid lines covering an area of approximately 1.11 
square kilometers. 

2.3 Geochemistry 

A geochemical survey consisting of soil and rock chip sampling was 
completed on the Lizard Group. The total number of samples are listed 
below: 

S o i l s :  1842 samples analyzed for Cu, Ag, Au, A s  

Rocks : 79 samples analyzed for Cu, A g ,  Au, A s  

2.4 Claims Worked 

The 1987 surveys were conducted over the Dinosaur, Diplodocus and 
Crinosaurus claims. Grid construction and geochemical sampling occurred on 
all three claims while geological mapping was mainly restricted to the 
Diplodocus claim. 
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3.0 DETAILED TECHNICAL DATA 

3.1 Geology 

3.1.1 Purpose 

G e o l o g i c a l  mapping a t  a s c a l e  of 1:2,500 was completed over  t h a t  p a r t  
o f  t h e  p r o p e r t y  n o t  p r e v i o u s l y  mapped a t  t h i s  s c a l e .  The m a p p i n g  was 
comple ted  t o  d e f i n e  t h e  geo logy  and s t r u c t u r e  of t h e  proper ty  and w a s  done 
i n  c o n j u n c t i o n  w i t h  s o i l  g e o c h e m i c a l  s a m p l i n g  t o  h e l p  i n t e r p r e t  t h e  
geochemical resu l t s .  

3.1.2 Regional Geology 

The L i z a r d  Lake a r e a  h a s  b e e n  mapped b y  J . E .  M u l l e r  and J.T. Carson 
(G.S.C. Paper 68-50) with r e v i s i o n s  by J .E .  M u l l e r  (G.S.C. Pape r  79-30) t o  
b e  u n d e r l a i n  by Devonian a n d / o r  o l d e r  N i t n a t  +/-  Myra Format ions  of  t he  
Sicker  Group and Upper  T r i a s s i c  Vancouver Group Karmutsen Formation. 

The Karmutsen Forma t ion ,  c o n s i s t i n g  of  p i l low-basa l t ,  p i l low-breccia ,  
massive b a s a l t  f lows and minor t u f f  v o l c a n i c  b r e c c i a  u n d e r l i e s  t h e  L i z a r d  
claims west of Lizard Lake. 

The S i c k e r  Group c o n s i s t s  o f  t h e  b a s a l  Ni tna t  Formation, Middle Myra 
Forma t ion  and u p p e r  s ed imen t  s i l l  u n i t  o r  B u t t l e  Lake F o r m a t i o n .  The 
f o l l o w i n g  d e s c r i p t i o n s  a r e  i n  p a r t  a f t e r  and i n  p a r t  condensed from J.E. 
Muller's paper on the Sicker  Group, G.S.C. Paper 79-30; The Pa leozo ic  S i c k e r  
Group of  Vancouver I s l a n d ,  B r i t i s h  Columbia, (1980). The r eade r  i s  r e f e r r e d  
t o  t h i s  p a p e r  f o r  f u l l e r ,  more c o n c i s e  d e s c r i p t i o n s  o f  t h e  S i c k e r  Group 
r o c k s .  The L i z a r d  claims a r e  unde r l a in  by t h e  Ni tna t ,  Myra and B u t t l e  Lake 
Formations e a s t  of Lizard Lake. 

The N i t n a t  F o r m a t i o n ,  which i s  p redominan t ly  b a s i c  vo lcan ic  rocks i s  
t h e  o l d e s t  member of  t h e  S i c k e r  Group. I t  i s  m a i n l y  b a s a l t i c  f l o w s ,  
f l o w - b r e c c i a s ,  t u f f s  and r a r e l y  p i l l o w e d .  The r o c k s  a r e  d e s c r i b e d  as  
" m e t a b a s a l t i c  l a v a s ,  p i l l o w e d  o r  a g g l o m e r a t i c ,  commonly w i t h  l a r g e  
c o n s p i c u o u s  u r a l i t i z e d  ( a c t i n o l i t e  pseudomorph o f  d i o p s i d e )  pyroxene  
phenocrysts and amygdules of qua r t z  and dark  g r e e n  m i n e r a l s ;  minor  m a s s i v e  
t o  banded tu f f " .  
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Metamorphism is generally lower greenschist facies to occasionally 
amphibolite grade (near intrusions). The most common alteration assemblage 
is epidote-actinolite-chlorite-albite. The Nitnat volcanics are shear 
folded with steeply dipping axial planes and foliated and lineated 
metamorphic fabrics. Alignment of fibrous and platy minerals are seen 
parallel to the plane of foliation. 

The base of the Nitnat Formation is not well known but is thought to be 
gabbroic rocks that partly intrude and underlie it. The thickness of the 
Nitnat is estimated to be around 2,000 m. 

The Myra Formation, which is a thick succession of basic to rhyodacitic 
bedded volcanic and sedimentary rocks, overlies the Nitnat with possible 
minor unconformity and is the second oldest member of the Sicker Group. 

The Myra Formation can be divided into four stratigraphic sections. 
The base of the Myra is defined as being the first appearance of bedded 
volcaniclastic rocks. The basal section is maroon and green volcaniclastic 
greywacke, grit and breccia which displays a crude layering. Occasionally 
this section contains lenses, layers and fragments of jasper. The maroon 
and green breccia is succeeded by a section of widely banded basaltic tuff 
and breccia which may be reworked volcanics. These tuffs and breccias are 
overlain by light and dark thinly banded petitic albite-trachyte tuff and 
argillite that appear to be graded greywacke-argillite turbidite sequences. 
The uppermost section of the Myra is a thick bedded, medium grained 
albite-trachyte tuff and breccia. 

The Myra Formation is the host for the Buttle Lake Kuroko type massive 
sulphide deposit and is estimated to be between 750 t o  1000 m thick in the 
Cameron River Valley. 

The two uppermost divisions of the Sicker Group are the Sediment-Sill 
unit and the Buttle Lake Formation. The main rocks of the uppermost 
divisions are limestones and clastic sediments of argillite, siltstone, 
chert, greywacke and calcarenite plus or minus intruded sills of plagioclase 
diabase. 

Sections containing calcareous beds with or without interbedded 
argillite and greywacke are called Buttle Lake Formation. Sections of 
interbedded argillite and siltstone without the carbonate but interlayered 
with basic sills are called the Sediment-Sill unit. 

The exact stratigraphic sequence and rel.ationship of these two 
divisions is not well understood except to say that one or the other 
generally overlies the Myra Formation and forms the top of the Sicker Group 
sequence. Only the Buttle Lake Formation occurs on the Lizard claims. 
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The s t r u c t u r e  o f  t h e  S i c k e r  Group h a s  n o t  been s tud ied  i n  d e t a i l  but  
involves  asymmetric fo ld ing ,  normal t o  t r a n s c u r r e n t  f a u l t i n g  and r e p e a t e d  
i n t r u s i o n s .  F o l l o w i n g  a m i d d l e  t o  l a t e  Paleozoic  Formation, major fo ld ing  
and dynamothermal metamorphism occurred wi th  plutonism d u r i n g  t h e  J u r a s s i c .  
Major f a u l t i n g  i n  t h e  T e r t i a r y  a f f e c t e d  not only t h e  S icker  Group but  a l s o  
t h e  o v e r l y i n g  T r i a s s i c  Vancouver  Group v o l c a n i c s  and  U p p e r  C r e t a c e o u s  
Nanaimo Group s e d i m e n t s .  I n t r u s i v e  a c t i v i t y  occurred dur ing  t h e  Devonian, 
l a t e  T r i a s s i c ,  e a r l y  J u r a s s i c ,  and e a r l y  T e r t i a r y  t i m e s .  

Two n o r t h e r l y  t r e n d i n g  f a u l t s  h a v e  b e e n  mapped over  the  c la im group, 
one c e n t e r i n g  on Lizard  Lake and W i l l i a m s  Creek and one on  t h e  e a s t e r n  edge  
o f  t h e  c l a i m  group. Ground evidence f o r  t h e  eastern f a u l t  has  not  been seen 
by t h e  wri ter  and t h e  f a u l t  l o c a t i o n  i s  assumed t o  be  i n t e r p r e t a t i o n s  b a s e d  
upon a i rpho to  l i n e a t i o n s .  

3.1.3 Proper ty  Geology 

Dur ing  Augus t  1987,  15 days were spent  by D.R. Bul l  geo log ica l  mapping 
and rock sampling. A d d i t i o n a l  r o c k  s a m p l e s  were c o l l e c t e d  by C.D.  Frew,  
R.G. Wilson and P. Bland. 

Mapping was comple ted  a l o n g  logging  roads and i n  c reek  beds,  a s  t hese  
gene ra l ly  o f f e r  t h e  b e s t  ou tcrop  e x p o s u r e s .  I n  a d d i t i o n ,  s e v e r a l  mapping 
t r a v e r s e s  were performed on g r i d  l i n e s  t o  t h e  northwest of Lizard Lake. 

Ou tc rop  l o c a t i o n s ,  g e o l o g i c a l  rock types  and rock sample geochemistry 
resu l t s  a re  shown on Figures  4-2, 4-3, 4-5 and 4-6 (1:2,500). 

L i tho log ie s  

l a >  S i l i c e o u s  Volcanic 
1 

Exposed i n  t h e  lower  p a r t  o f  Wi l l i ams  Creek, t h i s  u n i t  appears  t o  be 
l o w e s t  i n  s t r a t i g r a p h i c  s e c t i o n .  I t  i s  p r o b a b l y  p a r t  o f  t h e  N i t i n a t  
Formation of t h e  S icker  Group. 

I 

W 

m 

T h i s  s i l i c e o u s  volcanic  i s  very  f i n e  gra ined ,  p o r p h y r i t i c  i n  p a r t ,  wi th  
phenocrysts of p l ag ioc la se  f e l d s p a r  up t o  1 mm. The f i n e  gra ined  groundmass 
e x h i b i t s  f l o w  t e x t u r e s .  F r e s h  s u r f a c e s  a r e  c h l o r i t i c  g r e e n ,  w e a t h e r e d  
s u r f a c e s  a r e  g r e e n i s h  g r e y .  Deformed p i l l o w  s t r u c t u r e s  w i t h  q u a r t z  
i n - f i l l i n g  b e t w e e n  t h e  p i l l o w s  a r e  e x p o s e d  i n  some o u t c r o p s .  Some 
tuf faceous  hor izons  were a l s o  o b s e r v e d .  Q u a r t z - e p i d o t e  v e i n s  u p  t o  5 cm 
wide  a r e  q u i t e  common, minor quartz-carbonate  v e i n l e t s  wi th  minor p y r i t e  i n  
small  cubes and b l ebs  were a l s o  observed. 
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lb) Pebble Conglomerate 

Exposed in West Creek, and on the south side of the road immediately 
south of, and parallel to, West Creek. The stratigraphic relationship of 
this unit is at present uncertain, as in the field, it appeared to be a 
volcanic agglomerate associated with the Sicker Group rocks. However, thin 
section studies indicate that this unit is sedimentary with rounded pebbles 
of various lithologies (mafic volcanics, sandstones and siltstones, quartz) 
in a fine grained matrix of silt, clays and carbonate, with minor pyrite. 

In a recent geological interpretation Sutherland-Brown (GSC Open File 
1272) has suggested that this unit may be part of  the Cretaceous Comox 
Formation. In the location in which this unit was mapped, i t  is 
topographically lower than Vancouver Group Karmutsen Formation basalts. 
However, it may be stratigraphically higher than the Karmutsen and could 
therefore be part of the Comox Formation sedimentary rocks. Further study 
is necessary in order to clarify these relationships. 

IC) Porphyritic Intermediate to Mafic Volcanic 

Observed in only one outcrop, in a road section south of West Creek, 
this unit is believed, because of its location, to be part of the Sicker 
Group. 

The rock is composed of massive flows of a very fine grained groundmass 
of plagioclase and mafic minerals, too small t o  identify optically, with 
phenocryst of plagioclase up to 5 mm and glomerophenocrysts up to 2 mm 
across. It is pervasively fractured, with fillings of quartz and sericite. 

Id) Intermediate Vol.canic 

This unit is exposed in West Creek, Duck Creek, and in the upper part 
of Williams Creek. It is a very fine grained intermediate volcanic, mostly 
crystalline tuffs which in some outcrops contain phenocrysts of hornblende 
2-5 mm long. Interbedded with the tuffs are flows, which are generally 
equigranular but occasionally porphyritic, and deformed pillow lavas with 
fine grained quartz in-filling around the pillows. 

Fresh surfaces are chloritic green to black in some outcrops, greenish 
grey in others. The rock weathers greenish grey to black, and rusty brown. 
This unit is believed to be part of the Sicker Group. 
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2a) Mafic Volcanic 

Exposures  of  t h i s  u n i t  were found i n  outcrops  on t h e  h i l l s  t o  t he  nor th  
and south of West Creek, a l s o  i n  roadcuts  a long  t h e  Lizard  main l o g g i n g  r o a d  
t o  t h e  southwest of Lizard Lake. 

T h i s  f i n e  g r a i n e d  t o  v e r y  f i n e  g r a i n e d  m a f i c  v o l c a n i c  forms massive 
f lows up t o  s e v e r a l  metres t h i c k ,  and p i l l o w  l a v a s  w i t h  q u a r t z  i n - f i l l i n g  
around t h e  p i l lows .  

F r e s h  s u r f a c e s  ' a r e  da rk  grey-green t o  da rk  c h l o r i t i c  green. Weathered 
su r faces  are  dark  greenish grey and buff  t o  dark r u s t y  brown. 

The r o c k  i s  q u i t e  p e r v a s i v e l y  f r a c t u r e d ,  w i t h  Fe and Mn s t a i n i n g  
throughout ,  some f r a c t u r e s  are  f i l l e d  w i t h  q u a r t z - e p i d o t e .  T h i s  u n i t  h a s  
t h e  t y p i c a l  a p p e a r a n c e  o f  Karmutsen F o r m a t i o n  b a s a l t s  o f  t h e  Vancouver  
Group. 

2b) In te rmedia te  t o  Mafic Volcanic 

Ou tc rops  o f  t h i s  u n i t  were mapped on t h e  h i l l s  t o  t h e  no r th  and south 
of West Creek. 

T h i s  v e r y  f i n e  g r a i n e d  i n t e r m e d i a t e  t o  m a f i c  v o l c a n i c  forms massive 
flows and p i l low l a v a s  wi th  i n - f i l l i n g s  of quartz-epidote  around t h e  pi l lows.  
F r e s h  s u r f a c e s  a r e  d a r k  g r e e n i s h  grey ,  weathered su r faces  a re  da rk  grey t o  
rusty brown. The rock is quite f r a c t u r e d  with q u a r t z - e p i d o t e  f r a c t u r e  
f i l l i n g s .  

Because  o f  i t s  observed l i t h o l o g i c a l  c h a r a c t e r i s t i c s  and l o c a t i o n ,  t h i s  
u n i t  i s  be l ieved  t o  be a more in t e rmed ia t e  phase of t h e  Karmutsen Formation. 

2c) In te rmedia te  Volcanic 

Observed i n  outcrops on t h e  h i l l s  t o  t h e  nor th  and south of  West Creek, 
t h i s  very  f i n e  gra ined  i n t e r m e d i a t e  v o l c a n i c  i s  compr ised  of  i n t e r b e d d e d  
t u f f s  and deformed pillow l avas  wi th  minor p y r o c l a s t i c  b recc ia s .  

F r e s h  s u r f a c e s  a r e  medium t o  l i g h t  c h l o r i t i c  green,  weathered su r faces  
are buff t o  grey i n  co lour .  
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F i n e  g r a i n e d  q u a r t z  i n - f i l l i n g  s u r r o u n d s  t h e  p i l l o w  s t r u c t u r e s ,  and 
a i d s  i n  t h e i r  i d e n t i f i c a t i o n .  The p y r o c l a s t i c  b r e c c i a s  c o n s i s t  o f  v e r y  
i r r e g u l a r  a n g u l a r  t o  s u b - a n g u l a r  f r a g m e n t s  o f  g r a n u l e  t o  p e b b l e  s i z e  
in te rmedia te  vo lcan ic  fragments,  i n  a very  f i n e  grained tuf faceous  matr ix .  

A s  w i t h  U n i t  2 b ,  Un i t  2c i s  b e l i e v e d  t o  be  a n  i n t e r m e d i a t e  phase of 
t h e  Karmutsen Formation. 

S t r u c t u r e  

G e o l o g i c a l  mapping i n  Wi l l iams  , West and Duck C r e e k s  revea led  f a u l t  
zones,  most o f  which a r e  s u b - p a r a l l e l  t o  t h e  t r e n d s  o f  t h e i r  r e s p e c t i v e  
c r e e k s .  Minor s e c o n d a r y  f a u l t  zones were a l s o  observed i n  t h e  c reeks ,  t h e  
o r i e n t a t i o n s  of t h e s e  are  v a r i a b l e .  

The W i l l i a m s  Creek  f a u l t  zone  i s  pa r t  of a much l a r g e r  l i n e a r  f e a t u r e  
which extends f o r  a t  l e a s t  4 km b o t h  n o r t h  and s o u t h  o f  t h e  a r e a  mapped. 
T h i s  l i n e a r  f e a t u r e  h a s  been  i n t e r p r e t e d  ( M u l l e r  GSC Pape r  68-50, Map 
17-1968, Suther land Brown e t  a l .  G S C  Open F i l e  1272)  a s  a f a u l t  zone  w i t h  
l e f t  l a t e r a l  s t r i k e  s l i p  movement. This  sense  of movement was confirmed by 
mapping done i n  W i l l i a m s  Creek by t h i s  au thor .  

The f a u l t  zone  mapped i n  W i l l i a m s  Creek h a s  a s t r i k e  of 1700 +/- 100. 
D i p s  vary  between 45OE and 7OoW bu t  are g e n e r a l l y  s u b - v e r t i c a l .  The w i d t h  
o f  t h e  f a u l t  z o n e  was  d i f f i c u l t  t o  d e t e r m i n e ,  due  t o  c o v e r ,  b u t  was 
es t imated  t o  vary  between 3 and 10 metres. 

F a u l t  zones  mapped i n  W e s t  Creek have s t r ikes  of 1200 +/- 200 and d i p s  
o f  be tween  400N and 600N. The w i d t h  o f  t h e s e  f a u l t  zones  w e r e ,  a g a i n ,  
d i f f i c u l t  t o  determine,  but  a r e  probably no more than 3 m. 

I n  Duck Creek ,  two se t s  of f a u l t  zone o r i e n t a t i o n s  were observed. The 
f i r s t  s e t ,  w i t h  a s t r i k e  of  be tween 1060 and 173O and d i p s  o f  800E  t o  
v e r t i c a l ,  a p p r o x i m a t e s  t h e  c o u r s e  of  t h e  c r e e k  bed .  The second set  with 
s t r i k e s  of between 045O and 025O and d i p s  o f  80°S t o  v e r t i c a l  c u t s  a c r o s s  
the  c reek  and i s  i n t e r p r e t e d  a s  being a s e p a r a t e  gene ra t ion  from the  f i r s t .  

Across  t h e  a r e a  mapped, j o i n t  p l a n e  o r i e n t a t i o n s  were  measured and 
noted wherever they were observed. The major j o i n t  plane o r i e n t a t i o n  i n  t h e  
a r e a  mapped s t r i k e s  approximately east-west and i s  sub-ver t ica l .  The cause 
of t h i s  dominant j o i n t  plane o r i e n t a t i o n  i s  unce r t a in ,  b u t  may be r e l a t e d  t o  
t h e  n o r t h - s o u t h  t r e n d i n g  W i l l i a m s  C r e e k  f a u l t .  Once aga in ,  more d e t a i l e d  
mapping and f u r t h e r  geologica l  s t u d i e s  of t he  a r e a  a r e  requi red .  
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Southwest of Lizard Lake, in the ditch along the east side of the 
Lizard main logging road, another fault zone was observed. This fault zone, 
which is no more than 2 m wide, displays evidence of both ductile and 
brittle deformation, with brecciation quite common. The zone strikes 
between 027O and 0400 and dips eastward between 600 and 80°. 

A second fault zone was observed in outcrop just north of a south 
verging "Y" junction (Figure 4-5). This fault zone strikes 0880 and is 
approximately vertical. The rock within this fault zone has a burled 
texture, and looks as though it has been rolled around considerably during 
ductilelbrittle deformation process. 

Hydrothermal Alteration and Mineralization 

All of the fault zones in Williams, West, and Duck Creeks, as well as 
the zone beside the Lizard main road show varying degrees o f  hydrothermal 
alteration. 

The hydrothermal alteration takes the form of leaching, silicification 
and carbonatization, often with sericitization and reduction of previously 
existing rocks to clays and iron oxides and hydroxides. Sulfide 
mineralization, mostly pyrite with minor chalcopyrite, was observed in some 
alteration zones, but was generally minor, being approximately 1% total 
sulfides. Exceptions to this, in zones mapped by this author, were as 
follows: An alteration zone in Williams Creek (sample R-17301, Figure 4-2) 
contained narrow quartz veins with up to 20% pyrite. An alteration zone in 
Williams Creek (sample R-17303, Figure 4-2) contained ribbon quartz and 1"5% 
pyrite. An alteration zone with quartz-carbonate fracture fillings in Duck 
Creek (sample R-17316, Figure 4-2) contained approximately 5% pyrite. An 
alteration zone in Duck Creek (sample R-17319, Figure 4 - 6 )  contained 
secondary calcium carbonate and 10% sulfides consisting mostly of pyrite 
with minor chalcopyrite. 

3.2 Geochemistry 

3.2.1 PurDose 

Soil geochemical sampling was completed within the gridded area. 
Property sampling at 100 x 25 m and 200 x 25 m sample spacing (Figures 5-12) 
was completed to check and better define anomalous trends outlined by past 
(Urnex) regional sampling. 
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3.2.2 Techniques 

Both s o i l  and rock samples were c o l l e c t e d  dur ing  the  Lizard geochemical 
survey.  B hor i zon  s o i l  samples were c o l l e c t e d  from 2 5  cm d e e p  m a t t o c k  dug 
h o l e s  and placed i n  brown Kraft  bags. These s o i l  bags were p a r t l y  a i r  d r i e d  
p r i o r  t o  being packed f o r  shipment. Rock s a m p l e s  were  e i t h e r  c o l l e c t e d  as  
whole  g r a b  samples  o r  a s  r o c k  c h i p  samples  a c r o s s  a measured w i d t h  and 
placed i n  6 m i l  poly bags f o r  shipment. 

A t o t a l  o f  1842 s o i l  and 79 rock  samples were c o l l e c t e d  on t h e  Lizard 
group and s e n t  f o r  a n a l y s i s  t o  Noranda ' s  geochemica l  l a b o r a t o r y  a t  1050 
Davie  S t r e e t ,  Vancouver,  B.C. Appendix 1 i s  a flow shee t  of  t h e  a n a l y t i c a l  
t echniques  of a n a l y s i s  u sed  by t h e  Noranda l a b o r a t o r y .  Appendix 11 i s  a 
l i s t  o f  a l l  r o c k  samples  c o l l e c t e d  t o g e t h e r  w i t h  t h e i r  r o c k  t y p e s  and 
geochemical r e s u l t s .  

3.2.3 R e s u l t s  - Gold 

A l l  s o i l  s amples  t a k e n  were  a n a l y z e d  f o r  gold (F igure  5 ) .  The lower 
l i m i t  of d e t e c t i o n  i s  10  ppb. The i n t e r p r e t i v e  r e s u l t s  a r e  d i s p l a y e d  i n  
" v a l u e  magni tude"  o r  " b u l l s e y e "  fo rma t  where  i n c r e a s i n g  va lue  ranges a r e  
ass igned  l a r g e r  diameter  c i r c l e s  ( F i g u r e  6 ) .  T h i s  form o f  i n t e r p r e t a t i v e  
p l o t  h a s  t h e  a d v a n t a g e  t h a t  t h e r e  i s  no b i a s  f o r  contouring d i r e c t i o n  and 
tends  t o  f i l t e r  spur ious  h ighs  and lows. 

Gold r e s u l t s  show s e v e r a l  sporadic  high va lues  which can be c o r r e l a t e d  
wi th  lower o r d e r  anomalies on a d j o i n i n g  l i n e s .  O t h e r  i s o l a t e d  g o l d  h i g h s  
may b e  s p u r i o u s  and w i l l  r e q u i r e  ground checking, resampling and poss ib ly  
detail sampling. There are few distinct zones  of anomalous g o l d  v a l u e s ,  
un l ike  anomalies from previous surveys.  

3.2.4 Resu l t s  - Arsenic  

A l l  s o i l  s amples  t a k e n  w e r e  a n a l y z e d  f o r  a r s e n i c  ( F i g u r e  7 ) .  Two 
background va lues  of a r s e n i c  a r e  recognized,  apparent ly  r e f l e c t i n g  d i f f e r e n t  
u n d e r l y i n g  l i t h o l o g i e s .  Background l e v e l s  e a s t  o f  t h e  L i z a r d  Lake - 
W i l l i a m s  Creek  f a u l t  r a n g e  be tween 1 4  and 24 ppm A s  and i s  t h o u g h t  t o  
r e f l e c t  a r e a s  u n d e r l a i n  by S i c k e r  Forma t ion .  The background w e s t  of t h e  
f a u l t  i s  1 ppm A s ,  and i s  thought t o  r e f l e c t  a r e a s  u n d e r l a i n  by Karmutsen 
Forma t ion .  T h r e e  d i s t i n c t  anomalous A s  zones  c a n  be recognized from t h e  
va lue  magnitude p l o t  f o r  a r s e n i c  (F igure  8 ) .  One zone on t h e  N.E. c o r n e r  of  
t h e  g r i d  i s  a c o n t i n u a t i o n  o f  t h e  zone def ined  by previous sampling, The 
zone which i s  open  t o  t h e  e a s t  and a t  l e a s t  100-125 m wide  e x t e n d s  from 
L.l23+00N t o  L.l28+00N. A second s h o r t e r  and p a r a l l e l  zone 100 m west of 
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the first extends from L.l26+00N to L.l28+00N and is between 50 and 125 m 
wide. The third zone occurs on the west edge of the grid from L.l16+00N to 
L.l20+00N. This zone is up to 300 m wide and trends o f f  the grid to the 
S.W. 

A number of one and two line anomalies exist but are of lower magnitude 
and occur within the Karmutsen (? )  region of the lower background. Ground 
checks will be required to determine if these apparent anomalies are real or 
reflect windows to underlying Sicker Formation ( ? I .  

3.2.5 Results - Copper 

All soil samples taken were analyzed for copper (Figure 9 ) .  The 
background range of 14-60 ppm Cu is lower than expected for soils underlain 
by Karmutsen volcanics. There are also no significant Cu anomalies save for 
a few spot highs to 460 ppm Cu. The value magnitude plot (Figure 10) for Cu 
shows a few one or two line anomalies requiring minimal follow-up. 

3.2.6 Results - Silver 

All soil samples taken in 1987 were analyzed for silver (Figure 111, 
however, in previous years sampling silver was not consistently analyzed. 
Background for silver is 0.2 ppm Ag and values equal to or greater than 1.0 
ppm are considered anomalous. Minor spot anomalies to 3.0 ppm Ag occur 
sporadically across the grid but no major anomalous zones are noted. 

The value magnitude plot (Figure 12) for Ag shows limited areas of 
anomalous Ag values and no distinct zones of silver enhancement. 

3.2.7 Rock Geochemistrv Results 

Rock samples were taken from all of the hydrothermal alteration zones 
observed during the course o f  the geological mapping were taken and 
geochemical analysis was performed for Cu, Ag, Au, As. Rock sample 
locations and results of geochemical analyses are shown in Figures 4-2, 4-3, 
4-5 & 4-6. 

From these results, two trends are apparent: 

1) Alteration zones with quartz or quartz-carbonate veins, accompanied 
by increased sulfide content coincides with increased values for 
Cu, Ag, Au, As. 

2) Generally, increased values for Cu, Ag, Au & As are coincident. 
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4.1 Geological Interpretation 

On the basis of the limited amount of geological data collected during 
a relatively short time spent mapping on the property, the following 
preliminary interpretation is offered. As previously stated, more data and 
study is required, in order to further complete the geological picture of 
the property. 

Units la, IC, and Id are siliceous, siliceous to intermediate, and 
intermediate volcanics respectively. For the reasons described above, these 
are believed to belong to the Sicker Group. Unit lb, a pebble conglomerate, 
was originally thought to be a volcano-agglomerate member of the Sicker 
Group. However, thin section studies suggest that this is a pebble 
conglomerate which may belong to the Cretaceous Comox Formation, as proposed 
by Sutherland Brown (GSC Open File 1272) 

Units 2a, 2b, and 2c are mafic, intermediate to mafic and intermediate 
respectively flow lavas, pillow lavas and tuffs of the Vancouver Group 
Karmutsen Formation of Triassic age and older. 

The major fault zones in Williams, West, and Duck Creeks have, for the 
most part, controlled the courses of those creeks. Left lateral strike slip 
motion in the Williams Creek fault zone was confirmed during mapping. 
Amount of displacement along the Williams Creek fault is unknown, but may 
not have been very much, as lithologies do not appear to change across the 
fault. 

4.2 Geochemical Interpretation 

m 

m 

The 1987 soil geochemical programme defined N to NNE trending weak, Au, 
Ag, Cu, As zones which contain spot high geochemical anomalies. A weak to 
moderate correlation exists between anomalous Au, As and Cu geochemical 
values. With the exception of the north east corner and central west side 
of the grid these zones are lower in magnitude and smaller in size than 
anomalies derived from previous sampling. 

The north-east corner is an extension from L.l22+00N to L.l33+00N of 
the zone previously defined by anomalous Au and As between L.l17+00N and 
L.122+00N. The zone, which is open to the north and east, lies within 
regionally mapped Sicker Group rocks. Detailed mapping has not been 
completed in this area. 
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The central west zone is an arsenic-silver anomaly extending from 
L.l20+00N to L.l16+00N and trending off the grid to the SW. This area has 
not been mapped in detail but lies at the base of slope near a regionally 
mapped Karmutsen-Tertiary Intrusive contact. 

5.0 CONCLUSIONS 

The following conclusions may be stated as a result of the 1987 Lizard 
programme : 

- In that part of the property mapped, rock types observed were; 
siliceous to intermediate volcanics, probably of the Sicker 
Group, intermediate t o  mafic volcanics, probably of the Karmutsen 
Formation, and a pebble conglomerate of uncertain affinity. 

- Fault zones, often with evidence of hydrothermal alteration, 
were identified and sampled. Several rock samples were anomalous 
in Cu, Ag, Au, & As. 

- Anomalous values in rock samples appear to coincide with quartz- 
carbonate veining and visible sulfides in the alteration zones. 

- Two zones of anomalous soil geochemistry are recognized from 1987 
soil sampling. 

- The northeast zone is a Au, Ag, Cu, As anomaly with a strike 
length of 800 m and is open to the northeast. 

- The west central zone is a Ag, As anomaly with a strike length 
of 400 m and is open t o  the west. 

- Several lower level and one line soil anomalies exist which 
require more detailed sampling. 

3 

md 

a 

Y 



3 

Y 

3 

d 

Y 

3 

APPENDIX I 

ANALYTICAL METHOD DESCRIPTIONS FOR 

GEOCHEMICAL ASSESSMENT REPORTS 

Y 



3 

m 

n 

m 

m 

m 

lrrl 

Y 

ANALYTICAL METHOD DESCRIPTIONS FOR GEOCHEMICAL ASSESSMENT REPORTS 

The methods listed are presently applied to analyses geological 
materials by the Noranda Geochemical Laboratory at Vancouver. 

Preparation of Samples: 

Sediments and soils are dried at approximately 80oC and sieved with a 
80 mesh nylon screen. The -80 mesh (0.18 mm) fraction is used for 
geochemical analysis. 

Rock specimens are pulverized to -120 mesh (0.13 mm). Heavy mineral 
fractions (panned samples * from constant volume), are analysed in its 
entirety, when it is to be determined for gold without further sample 
preparation. 

Analysis of Samples: 

Decomposition of a 0.200 g sample is done with concentrated perchloric 
and nitric acid ( 3 : 1 ) ,  digested for 5 hours at reflux temperature. Pulps of 
rock or core are weighed out at 0.4 g and chemical quantities are doubled 
relative to the above noted method for digestion. 

The concentrations of Ag, Cd, Co, Cu, Fe, Mn, Mo, Ni, Pb, V and Zn can 
be determined directly from the digest (dissolution) with a conventional 
atomic absorption spectrometric procedure. A Varian-Techtron, Model AA-5 o r  
Model AA-475 is used to measure elemental concentrations. 

Elements Reauiring SDecific DecomDosition Method: 

Antimony - Sb: 0.2 g sample i s  attacked with 3 . 3  ml o f  6% tartaric 
acid, 1.5 ml conc. hydrochloric acid and 0.5 ml of conc. nitric acid, then 
heated in a water bath for 3 hours at 95OC. Sb is determined directly from 
the dissolution with an AA-475 equipped with electrodeless discharge lamp 
(EDL) . 
Arsenic - As: 0.2 - 0 . 3  g sample is digested with 1.5 ml of perchloric 
70% and 0.5 ml.of conc. nitric acid. A Varian AA-475 equipped with an 
As-EDL is used to measure arsenic content in the digest. 

Barium - Ba: 0.1 g sample digested overnight with conc. perchloric, 
nitric and hydrofluoric acid; Potassium chloride added to' prevent ionization. 
Atomic absorption using a nitrous oxide-acetylene flame determines Ba from 
the aqueous solution. 

Bismuth - Bi: 0.2 - 0 . 3  g is digested with 2.0 ml of perchloric 70% and 
1.0 ml of conc. nitric acid. Bismuth is determined directly from the digest 
with an AA-475 complete with EDL. 
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Gold - Au: 10.0 g sample is digested with aqua regia (1 part nitric and 
3 parts hydrochloric acid). Gold is extracted with MlBK from the aqueous 
solution. AA is used t o  determine Au. 

Magnesium - Mg: 0 . 0 5  - 0 . 1 0  g sample is digested with 4 ml 
perchloric/nitric acid (3:l). An aliquot is taken to reduce the 
concentration to within the range of atomic absorption. The AA-475 with the 
use of a nitrous oxide flame determines Mg from the aqueous solution. 

Tungsten - W: 1 . 0  g sample sintered with a carbonate flux and 
thereafter leached with water. The leachate is treated with potassium 
thiocyanate. The yellow tungsten thiocyanate is extracted into tri-n-butyl 
phosphate. This permits colourimetric comparison with standards to measure 
tungsten concentration. 

Uranium - U: An aliquot from a perchloric-nitric decomposition, usually 
from the multi-element digestion, is buffered. The aqueous solution is 
exposed to laser light, and the luminescence of the uranyl ion is 
quantitatively measured on the UA-3 (Scintrex). 

N.B.: If additional elemental determina-tions are required on panned 
samples, state this at the time of sample submission. Requests after gold 
determinations would be futile. 

LOWEST VALUES REPORTED IN PPM: 

Ag - 0.2 
Cd - 0.2 
co - 1 
cu - 1 
Fe - 100 

Mn - 20 
MO - 1 
Ni - 1 
Pb - 1 
v - 10 

Zn - 1 
Sb - 1 
AS - 1 
Ba - 10 
Bi - 1 

AU - 0.01 
w - 2  
u - 0.1 
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ROCK DESCRIPTIONS AND RESULTS 
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ROCK SAMPLE REPORT 

I R-27529 I Altered ankeritic quartz vein. I <5% I CHIP I 0.22d 14 10.4 I 5 I 14 I C.D.F. 
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R-27544 I Altered ankeritic dark red jasper. I NIL I GRAB I Float I 38 i 0.2 i 5 i 10 i C.D.F. 

R-27545 I Aplite, occasional mariposite. I NIL I GRAB I 2m I 8 10.4 I 30 I 86 I C.D.F. 
I I I I I I I I I  

I I I I I I I I I  
R-17281 I Medium grey felsite I <5% I GRAB1 I210 10.6 I 10 I 46 I 
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I Rusty leached alteration zone in 
I R-17311 1 intermediate volcanic Py 
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NORANDA EXPLORATION COMPANY , LIMITED. 

I Altered  f a u l t  zone with mar ipos i t e ,  I I 

N.T.S. 92F/2 

I R-17321 I C,CO? Py 
I I Altered  f a u l t  zone i n  in t e rmed ia t e  
I R-17322 I vo lcan ic  Py 
I R-62680 I Q u a r t z  ve ins  i n  leached t u f f  

I R-62681 I t u f f  Py 

I R-62682 I t u f f  Py 

I Hydrothermally leached in t e rmed ia t e  

i n  vo lcan ic  I Leached a l t e r a t i o n  zone 

3 

<1% I GRAB1 1 2 6 1 0 . 2 1  5 1 7 0 I D R B  I 

<1% I GRAB I I 22 1 0 . 2  I 5 I 234 I DRB I 
<1 % I CHIP 1 .3m I 16 10 .2  I 5 I 10 I RGW 1 
<1% I PANEI/ 2m I 112 10 .2  I 5 I 58 1 RGW I 

<1% I C H I P  I l m  I184 10 .2  I 5 10 I RGW I 
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I I I 
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PROJECT # 174 
ROCK SAMPLE REPORT 

I R-29607 I Rusty c l a y  r i c h  a l t e r e d  f a u l t  zone I I GRAB I I 82 10.2 I 5 I 76 I P.B. I 
I I Quartz-carbonate. I I I I I l I I  I 

I 

I R-29609 I Altered  zone wi th  CaC03, Mar ipos i te  I 1% I GRAB I I 1 0 0  10 .2  I 2 1 0  I 98d P.B. I 
I I (Py).  I I I I I I I I  I 
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NORANDA EXPLORATION COMPANY, LIMITED 

STATEMENT OF COSTS 

P RO J E CT : 

TYPE OF REPORT: GEOLOGY, GEOCHEMISTRY 

LIZARD 

Wages : 

NO. of Days 166 Mandays 

Rate p e r  Day $ 105.20 / day avg. 

Dates From: Ju ly  22, 1987 t o  September 10, 1987 

T o t a l  Wages 166 x $ 105.20 

Food & Accomoda t i ons : 

No. of Days 166 Mandays 

Rate p e r  Day $ 30.00 

Dates From: Ju ly  22, 1987 t o  September 10, 1987 

T o t a l  Costs 166 x $ 30.00 

Transpor ta t ion :  

No. of Days 5 1  Truck days 

Rate p e r  Day $ 37.10 

Dates From: Ju ly  22, 1987 t o  September 10, 1987 

Total Costs  51 x $ 37.10 

Inst rument  Rental  : 

Type of I ns t rumen t 

No. of Days 

Rate p e r  Day $ 

Dates From: 

T o t a l  Costs x $  

Type o f  Inst rument  

No, of Days 

Rate p e r  Day $ 

Dates From: 

T o t a l  Costs  x - $  

DATE : JANUARY , 19 88 

$ 17,463.20 

$ 4,980.00 

$ 1,892.10 

$ 24,335.30 



e )  Analysis: 
(See attached schedule) 

$ 16,475.90 

f) Cost of preparat ion o f  Report 

Author : 

Draf t ing:  

Typing: 

$ 1,000.00 

$ 1,000.00 

$ 500.00 

g) Other: 

con t r a c t o r  Bushworks Explora t ion  Support  Serv ices  

111 - 32808 Ventura Avenue 
Clearbrook, B.C. 
V2S 653 

J u l y  10 t o  August 15, 1987 
7.25 Km Base l ine  @ 380.00/Km. 2,764.50 

25.875Km Cross l ine  @ 320.00/Km. 8,280.00 
19.55 Km Cross l ine  @ 280.00/Km. 5,474.00 
MOB / DEMO B 400.00 

16,9 18.50 

$ 16,918.50 

T o t a l  Cost TOTAL, PAGE 1 $ 24,335.30 

TOTAL PAGE 2 $ 35,894.40 

$ 60,229.70 

Un i t costs for LINECUTTING 

No. of Days 36 

No. of Uni ts  52.7 Km. 

Uni t  costs $ 16,918.50 / 52.7 Km. = $ 321.03/Km. 

$ 16,918.28 Total Cost $ 321.03 x 52.7 = $ 16,918.28 Y 

Unit cos t  f o r  GEOCHEMISTRY 

No. of Days 51  

No. of Units  1921 

Unit Costs $ 37,459.50 / 1921 samples = 

T o t a l  Cost 1921 x 19.50 = $ 37,459.50 $ 37,459.50 

Unit c o s t  f o r  GEOLOGY 

No. of Days 30 Mandays 
N o .  of  Units  -- 
Unit Costs  $ 5,851.92 / 30 = 195.06 
T o t a l  Cost 30 x $ 195.06 = $ 5,851.92 

$ 5,851.92 

$ 60,229.70 y1 
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NORANDA EXPLORATION COMPANY, L I M I T E D  

( WESTE RN 0 I V 1 S 1 ON) 

DETAILS OF ANALYSES COSTS 

PROJECT: LIZARD 

ELEMENT NO. OF DETERMINATIONS 

Au 

As 

cu 

Ag 
Soil Prep  

Data E n t r y  

Au 

As 

cu 

4 
Rock Prep  

1842 

1842 

1842 

1842 

1842 

1842 

79 

79 

79 

79 

79 

COST PER DETERMI N A T l  ON 

3.50 

1.50 

1.60 

.60 

.50 

.85 

3.50 

1.50 

1.60 

.60 

2.00 

TOTAL COSTS 

6,447.00 

2,763.00 

2,947.20 

1,105.20 

921.00 

1,565.70 

276.50 

118.50 

126.40 

47.40 

158.00 

16,475.90 
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APPENDIX IV 

STATEMENT OF QUALIFICATIONS 



AUTHORS QUALIFICATIONS 
********e************* 

I Robert G. Wilson of  the City of Vancouver, Province of  British 
Columbia, do hereby certify that: 

- I am a geologist residing at 3328 West 15th. Avenue, Vancouver, B.C. 

- I graduated from the University of British Columbia in 1976 with a 
BSc degree in Geology. 

- I have worked in mineral exploration since 1973 and have practised 
my profession as a geologist since 1976. 

- I am presently a Project Geologist with Noranda Exploration Company, 
Limited . 

- I am a member of the Geological Association of Canada (Cordillera 
Division). 

R. G. Wilson 
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AUTHORS QUALIFICATIONS ...................... 

I Dennis R. Bull of the City of Vancouver, Province of British 
Columbia, do hereby certify that: 

- I am a Geologist residing at f206 ,  941 West 13th. Avenue, 
Vancouver , B. C. 

- I graduated from the University of Alberta in 1986 with a 
BSc (Honours) degree in Geology. 

- I have worked in Mineral Exploration since 1974 and have 
practiced my profession as a Geologist since May 1987.  

- I am presently a Geologist with Noranda Exploration Company 
Limited . 






























