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SUMMARY 

During the  1979 and 1980 CanadianOxy surveys of t 

GOAT 1-36 Claims, skarn f l o a t  with s chee l i t e  was recognized 

t o  the  northeast  of the  property. Consequently, the GOAT 

37-84 Claim was staked to  cover the  main r idge believed t o  

t h e  source. During 1980, mapping and s o i l ,  stream sediment 

and rock geochemistry were ca r r ied  out .  The GOAT 85 and 86 

Claims were added a t  season's  end t o  cover a 

galena-sphaleri te  occurrence. 

The property is  underlain by a sequence of Cambrii 

o r  ( ? )  Ear l i e r  metasedimentary rocks - including micaceous 

q u a r t z i t e s  and r ec rys t a l l i z ed  limestones - which have been 

reg iona l ly  metamorphosed and folded i n t o  a s e r i e s  of 

i s o c l i n a l  fo lds  with subver t i ca l  ax i a l  planes.  These rocks 

were l a t e r  intruded by a s e r i e s  of g r a n i t i c  rocks, 

p r inc ipa l l y  quartz  monzonitic in  composition, of the 

Jurassic-Cretaceous Cassiar Bathol i th .  The metasedirnents 

form septa and xenol i th ic  screens within the i n t ru s ive  

rocks. 

A t  the  contact  between carbonate rocks and g r a n i t i  

i n t ru s ive  rocks, small bodies of c a l c - s i l i c a t e  skarn and 

sulphide-r ich skarn have developed. None of the  skarns is  o 

remotely mineable dimensions (0.2-5 meters th ick ,  1-30 meter! 

along con tac t s ) .  The poor degree of ska rn i f i ca t i on  is 

probably due t o  r e c r y s t a l l i z a t i o n  and lo s s  of permeability oj 

t h e  carbonate rocks during regional  metamorphism, or the 



r e l a t i v e l y  "dry"  n a t u r e  of the i n t r u d i n g  magmas. Spo t ty  

m i n e r a l i z a t i o n  c o n s i s t s  of  p y r r h o t i t e ,  p y r i t e ,  molybdenite,  

c h a l c o p y r i t e  and s c h e e l i t e .  The ska rns  a r e  l o c a l l y  enr iched 

i n  molybdenum (up  t o  0.046%),  copper (up  t o  0.89%).  z inc  (up  

t o  1 .54%) ,  s i l v e r  (up t o  0 .8  o z / t o n )  and tungs t en  (up  t o  

0.39% W 0 3 ) .  Although s i z e s  and grades  of m i n e r a l i z a t i o n  of 

t h e  ska rns  are u n i n t e r e s t i n g  i n  ou tc rop ,  p o t e n t i a l  f o r  

economic-grade and s i z e d  m i n e r a l i z a t i o n  may e x i s t  where 

s t r u c t u r a l  channelways ( f o l d  h i n g e s )  e x i s t e d  a t  t h e  t i m e  o f  

i n t r u s i o n  of q u a r t z  monzonite. Vein and f r a c t u r e - r e l a t e d  

Pb-Zn(-Ag) m i n e r a l i z a t i o n  may be of s i g n i f i c a n t  p o t e n t i a l .  

Py r i t e -mine ra l i zed  j o i n t s  and f r a c t u r e s  a r e  geochemical ly  

anomalous i n  Pb, Zn (and Ag). One g a l e n a - s p h a l e r i t e -  

py r i t e -mine ra l i zed  s h e a r  c o n t a i n s  up t o  1.31% Pb, 5.64% Zn 

and 1.94 o z / t o n  Ag. S p h a l e r i t e  i n  a s s o c i a t i o n  w i t h  

Fe-carbonate,  p y r i t e ,  ga l ena ,  b a r i t e  and i n t e n s e  manganoan 

a l t e r a t i o n  was found in f l o a t  a t  b u r i e d  q u a r t z  

monzonite/metasediment c o n t a c t  zones: samples have r e tu rned  

a s s a y s  of up t o  0.53% Pb, 8.22% Zn and 4.94 oz / ton  Ag. 

Low-density soil sampling has  o u t l i n e d  a r e a s  of 

known Pb-Zn+Ag m i n e r a l i z a t i o n  a s  w e l l  a s  zones where - 

m i n e r a l i z a t i o n  has  not  y e t  been found due t o  l ack  o f  

p rospec t ing .  Extensions  of mine ra l i zed  systems i n t o  t a l u s  

and d r i f t - c o v e r e d  a r e a s  is p o s s i b l e .  Stream sediment 

sampling i n  1980 h a s  not  o u t l i n e d  new a r e a s  of unknown 

m i n e r a l i z a t i o n ,  except p o s s i b l y  t o  t h e  e a s t  of t h e  p r e s e n t  

c l a im  boundary. 
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It is recommended t h a t  known areas  of Pb-Zn-Ag 

vein-  o r  f rac tu re - re la ted  minera l iza t ion  be prospected and 

mapped i n  d e t a i l  - including b l a s t i ng  and s t r i pp ing  of 

talus-covered areas  - and t h a t  unprospected areas  of Pb+ - 
Zn+Ag - s o i l  anomalies be examined. A d e t a i l e d  s o i l  sampling 

g r i d  should be l a i d  ou t  i n  the  overburden-covered va l l eys  i n  

t he  nor theas t  and southeast  a reas  of t he  claims t o  t e s t  for  

vein-  o r  f rac tu re - re la ted ,  and skarn minera l iza t ion .  On t h i s  

g r i d ,  a  magnetometer survey could a s s i s t  i n  loca t ing  poss ib le  

bur ied  p y r r h o t i t i c  skarn zones which may have developed along 

s t r u c t u r a l  channelways such as  fold hinges.  



I.  INTRODUCTION 

On June 25th,  1979, CanadianOxy s t a k e d  the GOAT 

1-36 c l a i m s  i n  o r d e r  t o  cover the headwate rs  o f  s t r eams  wi th  

sediment  b e a r i n g  h i g h  v a l u e s  of uranium, which w e r e  d e t e c t e d  

i n  the Geo log i ca l  Survey of  Canada's  Uranium Reconnaissance  

Program of  1978 ( d a t a  r e l e a s e d  June 15,  1979 ) .  Subsequen t ly ,  

CanadianOxy c a r r i e d  o u t  a r econna i s sance - sca l e  mapping and 

sampling program (Sacks ,  1979) .  In  1979 and t h e  e a r l y  p a r t  

o f  the 1980 f i e l d  season ,  s c h e e l i t i f e r o u s  s k a r n  f l o a t  was 

no ted  j u s t  o u t s i d e  t h e  n o r t h e a s t  p a r t  o f  t h e  p r o p e r t y .  On 

June  19 ,  1980 t h e  GOAT 37-84 c l a i m s  w e r e  s t a k e d  to  cover  t h e  

p o t e n t i a l  s o u r c e  o f  m i n e r a l i z a t i o n  ( t h e  GOAT 85  and 86 c la ims  

were added a t  the end of  the s e a s o n ) .  During August ,  1980, a 

d e t a i l e d  mapping/prospect ing,  s t ream sediment  and s o i l  

sampl ing program was c a r r i e d  o u t  over  the c l a i m s .  Th i s  

r e p o r t  summarizes t h e  r e s u l t s  o f  t h a t  su rvey .  

11. LOCATION AND ACCESS 

The GOAT 37-86 Claims a r e  l o c a t e d  a t  approximate ly  

60°10'N l a t i t u d e ,  130'38' l o n g i t u d e ,  w i t h i n  N.T.S. map s h e e t  

105-B-2E, Watson Lake Mining D i s t r i c t  ( F i g .  1). The c la im 

group  comprises  50 c l a ims ,  cove r ing  an a r e a  roughly  2600 

a c r e s  o r  4.1 m i 2  (10.5  km2). 



The set t lement  of Rancheria is located 

approximately 8 km ( 5  m i )  south of the claims a t  mi le  710 (km 

1136) on t h e  Alaska Highway, and contains a motel, r es tauran t  

and se rv ice  s t a t i o n .  

Access t o  the  claims is by he l icop te r  from 

Rancheria or  t h e  Pine Lake a i r s t r i p ,  located 16.7 km (10 m i )  

south-southwest of the  claims and 1.6 km (1 m i )  north of mile 

722.5 (km 1156) on t h e  Alaska Highway. 

A d i r t  road provides access from the Alaska Highway 

( 4  km west of Rancheria) to  a Northwest Tel repeater  tower 

which is  located 5 k m  southwest of the south edge of the  

property.  

The GOAT 37-86 Claims are  adjacent  t o  the  northwest 

p a r t  of Canadianoxy's GOAT 1-36 Claims. 

111. PHYSIOGRAPHY AND VEGETATION 

Relief over the  claims is  2750 f t .  (840 m ) .  The 

main topographic fea tu re  is a roughly north-south r idge  up 

t h e  cen t r a l  p a r t  of the  property (e levat ions  a s  high a s  

6645 f t . ) ,  from which spurs and subsidiary  r idges emanate. 

Slopes a re  genera l ly  s teep ,  l oca l l y  inaccess ib le  off  the  main 



r idge  i n  t h e  cen t r a l  and southern p a r t  of the  group, to 

moderate to  gen t l e  i n  the  north pa r t  of t he  claims and i n  t he  

c i rque  va l l eys .  ,The e leva t ion  f a l l s  of f  t o  as low a s  3900 

f t .  in  t he  extreme northwest p a r t  of the  claims. 

Vegetation over the  claims cons i s t s  p r i n c i p a l l y  of 

a lp ine  grasses  and l i chen  down t o  e levat ions  of 

approximately 5500 f t .  below which buck brush appears.  A t  

less than 4500 f t . ,  and only i n  the  northwest and nor theas t  

a r ea s ,  balsam f o r e s t s  f i l l  the  va l l eys .  

IV. PREVIOUS WORK 

The Wolf Lake map shee t  (105B) was geologica l ly  

mapped between 1951 and 1959 by t h e  Geological Survey of 

Canada (Poole et  a l . ,  1960) a t  a s ca l e  of 1"= 4 m i .  

(1:250,000). 

I n  1978, t he  Geological Survey of Canada conducted 

a stream sediment and water sampling program of t he  Wolf Lake 

shee t  as  p a r t  of t he  Uranium Reconnaissance Pro jec t .  Data 

w a s  re leased on June 15th, 1979, as Open F i l e  563. The GOAT 

1-36 Claims w e r e  staked by CanadianOxy on June 25th, 1979, to 

cover the  headwaters of a stream sediment uranium anomaly 

(174 ppm U ) .  On J u l y  11, 1979, CanadianOxy carr ied  out a 

reconnaissance geology/geochemistry of these  claims, t h e  

r e s u l t s  of which have been presented by Sacks (1979). In 



June 1980, CanadianOxy again ca r r i ed  out  a survey of the GOAT 

1-36 claims ( s e e  Hartley, 1980), a f t e r  which it was decided 

t o  add on to the  claim group i n  v i r t u e  of skarn po t en t i a l  

ou t s ide  of the  proper ty  (GOAT 37-86). 

On the  property,  evidence of previous work was 

found i n  the  form of very old,  unmarked claim posts  s i t u a t e d  

on the  cen t r a l  r idge .  The work ca r r i ed  out is  unknown but no 

evidence of physical  work ( t renching,  d r i l l i n g )  was observed; 

t h e  t a r g e t ,  however, was probably skarn minera l iza t ion .  

Because of i ts  proximity t o  t he  Alaska Highway, the  area has 

undoubtedly been in tens ive ly  prospected s i n c e  World War 11. 

Most recent ly ,  Cordi l le ran  Engineering has been carrying ou t  

i n t ense ,  systematic  explora t ion  of the Wolf Lake map sheet ,  

with.emphasis on tungsten. Evidence of recent  prospecting 

( f r e s h ,  broken rock) on the  GOAT 37-86 Claims is  probably 

a t t r i b u t a b l e  t o  them. Claims have been recen t ly  staked t o  

t h e  e a s t  of GOAT 37-86 (Fig. 2 ) .  

V. CLAIM STATUS 

The GOAT 37-84 Claims (Fig .  2 )  were staked on June 

19, 1980 and recorded i n  Watson Lake on J u l y  4, 1980. The 

GOAT 85 and 86 Claims were staked on August 31, 1980 and 

recorded i n  Watson Lake on September 3, 1980. N o  app l ica t ion  

f o r  assessment c r e d i t  has ye t  been submitted for  work ca r r i ed  

ou t  i n  1980. 
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FIGURE 1 

LOCATION AND ACCESS OF THE GOAT CLAIMS 
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Tag Date Date V a l i d  
Claim N o s .  S taked Recorded U n t i l  - 
GOAT 37-84 YA55443-90 June 19/80 J u l y  4/80 J u l y  4/81 

GOAT 85-86 YA56495,96 A u ~ .  31/80 Sep t .  3/80 Sep t .  3/81 

V I .  WORK COMPLETED - 1980 

6 . 1  S t a k i n g  

A f t e r  t h e  complet ion o f  t h e  s u r v e y  on the a d j a c e n t  

GOAT 1-36 Claims ( H a r t l e y ,  1980) ,  it was dec ided  to s t a k e  t h e  

r i d g e  to the e a s t  i n  v i r t u e  of m ine ra l i z ed  ska rn  f l o a t  found 

j u s t  o u t s i d e  o f  t h e  c l a ims .  The GOAT 37-84 Claims w e r e  

l o c a t e d  on June  11, 1980, b y  C . J .  Richardson,  M . J .  C r a n d a l l ,  

G. Tetu,  T. Warner, C. H a r t l e y  and T. Burns, t o  cover  any 

a r e a s  o f  p o s s i b l e  ska rn  m i n e r a l i z a t i o n .  The GOAT 85 and 86 

C l a i m s  were l o c a t e d  to t h e  n o r t h  by R.M. Kuehnbaum on August 

31, 1980 i n  o r d e r  t o  cover  a  smal l  shear -hos ted  ga l ena  ve in .  

6 .2  Tagginq 

A l l  o f  the GOAT 37-84 c l a i m  p o s t s  w e r e  tagged by 

Warner and H a r t l e y  on August 24, 28, and 29, 1980. 

6 . 3  Geo log i ca l  Mapping 

On June  5,  1980, W a l l i s ,  Kuehnbaum, Tetu  and Gleeson 

v i s i t e d  t h e  a r e a  b r i e f l y  on an i n s p e c t i o n / p r o s p e c t i n g  t o u r ;  

t h i s  work is n o t  a p p l i c a b l e  t o  assessment  c r e d i t  s i n c e  the 

GOAT 37-86 Claims w e r e  s t a k e d  subsequen t ly .  

Another i n s p e c t i o n  v i s i t  was made by Kuehnbaum. 

Warner and W a l l i s  on August 28, 1980.. Geolog ica l  mapping was 

c a r r i e d  o u t  by Kuehnbaum and Richardson on J u l y  5 and 6 ,  1980, 

and b y  Kuehnbaum, w i th  a s s i s t a n c e  from Kryklywy, Tetu ,  and 



Richardson d u r i n g  the pe r iod  August 1 4  t o  31, 1980. A t o t a l  

o f  15.5 man days were s p e n t  on t h e  p r o p e r t y .  

6 . 4  Geochemistry 

A t o t a l  o f  95 rock ,  9 heavy m i n e r a l ,  27 s t r e a m  sediment 

and 100 s o i l  samples were c o l l e c t e d  over  t h e  c l a ims ,  and s e n t  to  

Chemex Labs L td . ,  N o r t h  Vancouver, B. C . ,  f o r  a n a l y s i s .  

A n a l y t i c a l  r e s u l t s  a r e  l i s t e d  i n  Appendix I. Stream sediment  and 

s o i l  sampling was c a r r i e d  o u t  by M a t t i a c c i ,  M c N e i l l ,  Hauseux and 

S c o t t  d u r i n g  t h e  p e r i o d  August 1 4  t o  28, 1980. A total  o f  7 man 

days  were s p e n t .  

6 .5  Radiomet r ics  

A s  s o i l  and s t r eam sediment samples w e r e  c o l l e c t e d ,  

s c i n t i l l o m e t e r  r e sponses  w e r e  r ecorded  a t  each sample si te.  

Readings w e r e  made on an URTEC UG-130 i n s t r u m e n t ,  on Channel 

TC1 a t  10-second count  i n t e r v a l s .  Radiometr ic  r e a d i n g s  

w e r e  not  s y s t e m a t i c a l l y  t a k e n  d u r i n g  g e o l o g i c a l  mapping. 

6.6 Summary o f  Work Completed 

Type of  Man No. o f  N o .  o f  Analyses 
Work Days - Samples - - - -  Mo Cu Pb Zn & % - W U - Th - T o t a l  

Geology and 
Rock Geochem 15.5 95 9 3  93 71 71 71 71  76 24 24 594 
Geochemistry 
S o i l s  7.0 100 100 100 100 100 100 100 600 
Stream Sed. 2 7 27 27 25 27 27 25 2 160 
Heavy Min . 9 9 9 9 9 9 9 9 9 9  81 
Rocks 95 94 93 71 71  71 71 73 24 24 592 
Tagging 2.5 

TOTAL 25.0 326 323 322 276 278 278 151  283 59 57 2027 

H e l i c o p t e r  Hours 12 .3  h o u r s  
( B e l l  206-B) 
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VII. GEOLOGY 

7 . 1  General Geology 

In order t o  d i f f e r e n t i a t e  between d i f f e r e n t  types 

of g r a n i t i c  rocks, a l l  samples of i n t ru s ive  rocks were 

s ta ined  with the  hydrof luor ic  acid - sodium c o b a l t i n i t r a t e  

method and c l a s s i f i e d  by the  t ab les  of the  Colorado School of 

Mines (Trav i s ,  1955) . 
A l l  rock samples refer red  to in the t e x t  and 

f igures  of t h i s  repor t  have 80-WA-23000 s e r i e s  numbers, which 

r e f e r  s p e c i f i c a l l y  t o  Pro jec t  Watsu and the  GOAT 37-86 

claims. The 80-WA pre f ix  is normally not used. 

Geologic mapping was ca r r ied  out using 1:5000 

contour base maps, prepared from expanding the  1:50,000 NTS 

topographic shee t s  (105-B-2E). Because the claims were 

staked a f t e r  the  beginning of the  f i e l d  season, 1:5000-scale 

a i r  photograph blow-ups were avai lable  only for  t h a t  port ion 

of the  claim group near t h e  GOAT 1-36 claim block. Mapping 

control  was by a l t ime te r  and compass. 

Poole e t  a l .  (1960) show the area of t h e  GOAT 37-86 

Claims to be completely underlain by Jurassic-Cretaceous 

b io t i t e -quar tz  monzonite and granodior i te  of the  Cassiar  

Batholi th.  Mapping by CanadianOxy in  1980 shows the  claims 

i n  ac tua l  f a c t  t o  be underlain by a va r i e ty  of i n t r u s i v e  

rocks, including biotite-muscovite quartz  monzonite, 

b io t i t e -quar tz  monzonite with megacrystic v a r i a n t s ,  

and e a r l i e r  bodies and xenol i th ic  remnants of more bas ic  

i n t ru s ives  (quar tz  d i o r i t e  and granodior i t e ) .  Outcropping a s  



small t o  very l a rge  (mega-) xenoli ths and/or septa within and 

between the  g ran i to id  rocks is a sequence of c l a s t i c  and 

carbonate metasedimentary rocks comprised of micaceous 

qua r t z i t e s ,  q u a r t z i t i c  s c h i s t s  and many horizons of 

r e c r y s t a l l i z e d  limestone. The igneous and associated 

hydrothermal a c t i v i t y  has produced a mult i tude of thermally 

metamorphosed marbles and metasomatic c a l c - s i l i c a t e  and 

sulphide skarns a t  the  contacts  of major i n t ru s ive  bodies and 

small dykes, as  well as  abundant c a l c - s i l i c a t e  hornfe l s .  

Although not mapped by Poole e t  a l .  (l96O), these  

metasedimentary rocks a r e  probably p a r t  of t h e i r  Unit 1, 

which are  thought t o  be metamorphosed equivalents  of Lower 

Cambrian and ( 3 )  e a r l i e r  s t r a t a  (Unit 2 )  mapped elsewhere on 

the  Wolf Lake Sheet; it includes b i o t i t e  s c h i s t  and 

q u a r t z i t e ,  as  well as  marble and skarn. Unit 1 of Poole e t  

a l .  (1960) is i n  i n t r u s i v e  contact  with t h e  Cassiar Bathol i th '  

approximately 4 km e a s t  of the  GOAT 37-86 claims. 

7.2 Table of Formations 

TERTIARY 

Unit - Descript ion 

7 Diabase, b a s a l t  (dyke) 

JURASSIC AND/OR CRETACEOUS 

Cassiar Bathol i th  

Unit - Descript ion 

6 6a Biotite-muscovite quartz  monzonite 

6b Biot i te-quar tz  monzonite 

6c . Pegmatite 



5b Biotite quartz diorite/granodiorite 

LOWER CAMBRIAN AND ( ? )  EARLIER 

Metasedimentary Rocks 

Unit Description - 
4 4a Pyrrhotite-or pyrite-rich skarn 

4b Calc-silicate skarn 

Recrystallized limestone 

Calc-silicate hornfels 

la Micaceous quartzite 

lb ~iotite-porphyroblastic quartzitic schist 

lc la or lb with calc-silicate laminae 

7.3 Description of Rock Units (Plan 1) 

7.3.1 Clastic Metasedimentary Rocks - Unit 1 
In the metasedimentary sequence, micaceous 

quartzites (la) predominate. These rocks are somewhat 

3, gneissic" in nature, the quartz being principally confined, 

with minor feldspar, to thin (can-sized) layers (Sacks, 1979, 

referred to these rocks as "gneisses") . Biotite, the only 

mica observed, is mostly restricted to interlaminations, 

imparting a distinct schistosity to the rock. The quartz 

laminae are dark grey to black, probably due to contained 

fine-grained biotite and/or sulphides. The rock is friable 

(jointed, fractured) and normally weathers a red-brown 

colour, presumably due to the oxidation of biotite. Local 

intense limonitic stain is due to the presence of pyrrhotite 

+ pyrite + rare chalcopyrite which are locally abundant - - 



(up t o  5%, samples 23294R, 23295R). Abundant sulphides 

appear to  be res t r ic ted  to  certain horizons and the i r  

presence may indicate an original  sedimentary enrichment as 

opposed t o  a  l a t e r  metasomatic event. 

The biotite-porphyroblastic quar tz i t ic  schis t  ( l b )  

is l i m i t e d  in occurrence and is probably completely 

gradational t o  l a .  The rock i s  composed principally of 

b io t i t e ,  s e r i c i t e ,  quartz and minor feldspar. The micas and 

quartz are segregated into compositional laminae (similar to 

l a ) ,  but the quartz is re la t ive ly  minor. The micas are 

fine-grained, imparting a  phy l l i t i c  appearance. The b io t i t e  

porphyroblasts ( < 3  mm) are composed of an aggregate of 

fine-grained mica (retrograde a f t e r  another mineral?) and are 

somewhat r es i s t an t  to  weathering. 

Unit l c  is not mappable, but is different ia ted on 

Plan 1 to  dist inguish sections of l b  or l a  that  contain 

minor, th in  (generally <1 an) calc-silicate-bearing laminae 

which are probably derived from original  marly layers within 

the c l a s t i c  rocks. When such laminae predominate, the rock 

i s  mapped as  Unit 2. 

7.3.2 Calc-Silicate Hornfels - Unit 2 

This mapping unit indicates s t r a t a  bearing abundant 

ca lc-s i l ica te  minerals tha t  are interpreted to  have not been - 
derived from the metasomatic replacement of carbonate rocks 

(skarn, in t h i s  t e x t ) .  Two general types occur on the 

property, neither being very widespread nor of d i rec t  



economic importance: they were not mapped separately because 

of uncertainties of origin.  

The f i r s t  type is similar to Unit LC, but the 

ca lc-s i l ica te  laminae are preponderant over quartzite and 

s ch i s t ,  occasionally to the i r  absence. The calc-s i l icate  

rocks are thinly laminated (1-3 an), and are invariably very 

fine-grained, greenish i n  colour and contain diopside, 

quartz, epidote, ca lc i t e  and minor tremolite and garnet. 

Thin, recrystal l ized limestone units may be present. The 

ca lc-s i l ica te  laminae of t h i s  type are generally so f t  and 

weather recessive. Because of the well-layered nature of 

t h i s  rock type, the present assemblage is probably the resul t  

of thermal and/or regional metamorphism of a sequence of 

thinly,  cycl ical ly  interbedded limestone, p e l i t i c  

sandstone/si l tstone and carbonate-bearing pe l i t e s .  

The second type of "calc-si lcate rock" is 

characterized by its compact, very fine-grained. si l iceous 

nature and greenish colour. It is often vaguely banded. 

Diopside and quartz are the predominant minerals, but 

epidote, amphibole or rare garnet also occur. Micaceous 

quar tz i tes  occur within the calc-s i l icate  zones, but the beds 

are  discontinuous t o  lenticular and often abruptly terminate 

l a t e r a l l y  against the calc-s i l icate  hornfels, and the 

bedding/schistosity of the quartzites can often be traced 

in to  the hornfels. This is a feature charac ter i s t ic  of many 

skarn deposits, i n  the Yukon and elsewhere, where carbonate 



rocks and p e l i t i c  rocks are interbedded; the resul tant  

assemblage is skarn derived from limestone, and 

metasomatically al tered metapelites. A t  GOAT 37-86, units of 

th i s  type of ca lc-s i l ica te  hornfels are res t r ic ted  to  areas 

near major intrusive contacts or adjacent to  large dykes and, 

often cannot be traced l a t e r a l l y  (Plan 1) ;  such features are 

well-explained by metasomatic processes. 

7.3.3 Recrystallized Limestone - U n i t  3 

Carbonate rocks comprise a  s ignif icant  proportion 

of the metasedimentary package a t  GOAT 37-86. A t  l e a s t  24 

individual beds have been mapped on surfaces, but there is 

some repet i t i ion  of units  due to  folding (Plans 1 and 7) and 

the continuation of one carbonate horizon from one xenolithic 

body to another is often uncertain. Mapped carbonates vary 

i n  apparent thickness from approximately 4 meters t o  75 

meters. Other thinner, unmapped carbonate horizons (5  an t o  

1 meter) outcrop, especially in some zones of "calc-s i l icate  

hornfels". Many of the carbonate units  have been thickened 

t o  some extent by small-scale, t igh t ,  internal folding. 

A l l  carbonate rocks are recrystall ized limestones 

and consist principally of medium-grained (+ - 5 nun) ca lc i te .  

Many of the beds contain no impurities and these are  

typical ly  grey-weathering and white on the fresh surface. 

Bedding i n  these rocks is characterized by varying 

c ry s t a l l i n i t y  of the ca lc i t e  and/or subtle colouration 

differences. 



Impure, r e c r y s t a l l i z e d  limestones, usual ly  

buff -weathering, a r e  much more common. Impurities vary from 

very minor quar tz  "eyes" in  a  vague planar arrangement 

(def in ing o r i g i n a l  bedding): t o  th ick ,  continuous cher ty  

laminae with t r a c e s  of p y r i t e  impacting a  rus ty  colourat ion 

on the  weathered sur face ;  t o  the  presence of c a l c - s i l i c a t e  

minerals.  Coarse-grained garnet ,  diopside,  epidote,  and 

minor t r e m o l i t e / a c t i n o l i t e ,  vesuvianite  and tourmaline a r e  

l o c a l l y  abundant i n  the  r ec rys t a l l i z ed  limestones, e spec i a l l y  

near major i n t ru s ive  contacts ,  but  these  a re  mostly 

r e s t r i c t e d  to  knots and aggregates in a  planar arrangement 

p a r a l l e l  t o  o r ig ina l  bedding planes,  and a re  in te rpre ted  a s  

being the  r e s u l t  of regional  and thermal metamorphism of 

carbonate rocks containing impure (quar tz  and clay-bearing) 

l ayers .  This type of c a l c - s i l i c a t e  rock is t e x t u r a l l y  

d i f f e r e n t  from skarn ( see  s ec t i on  7.3.4 below) and never 

contains any economic minerals (sulphides ,  s c h e e l i t e ) .  The 

l oca l  presence of tourmaline suggests a  minor degree of 

metasomatic a l t e r a t i o n .  

7.3.4 Skarns - Unit 4 

In  t h i s  t e x t ,  skarn r e f e r s  s t r i c t l y  t o  

ca l c - s i l i c a t e -  and sulphide-bearing assemblages t h a t  a r e  

i n t e rp re t ed  t o  be the  r e s u l t  of the  metasomatic a l t e r a t i o n  of 

carbonate rocks by gran i to id  magmas or  hydrothermal f l u i d s  

derived from them. 

For the purposes of this discussion,  skarns have 

been broadly divided i n t o  two types: those r ich  i n  



c a l c - s i l i c a t e  minerals;  and those r i c h  in  sulphides (normally 

py r rho t i t e ,  but  occasionally p y r i t e ) .  

The c a l c - s i l i c a t e  skarns (4b) cons i s t  of varying 

combinations of red-brown, grossular  garnet ,  diopside,  

quar tz ,  c a l c i t e ,  epidote,  t r e m o l i t e / a c t i n o l i t e ,  vesuvianite  

and minor sulphide minerals.  The predominant 4b skarn is an 

assemblage of coarse-grained garnet  with minor, i n t e r s t i t i a l  

diopside,  quar tz  and/or c a l c i t e ,  but  many var ia t ions  occur 

( s ee  Rock Descript ions,  Appendix 11). The c a l c - s i l i c a t e  

skarns can be r ead i ly  d is t inguished from the  c a l c - s i l i c a t e  

l aye r s  i n  r ec rys t a l l i z ed  limestones ( s e c t i o n  7 .3 .3)  by 

i r r egu la r ,  poddy and cross-cutt ing r e l a t i onsh ips  t o  limestone 

bedding, the  minor amount of c a l c i t e  (genera l ly  <5%) and the 

compact, hard nature of the  rocks. 

Pyr rho t i t e - (o r  pyr i t e - )  r i ch  skarns are  those 

sulphide-bearing skarns with more than approximately 10% 

sulphide minerals .  They a re  normally extremely hard, 

massive, compact, and a r e  coated with a  brick-red l imonite  

coat ing due t o  surface  weathering. The p r inc ip l e  

cons t i tuen t s  a r e  medium t o  coarse-grained py r rho t i t e  (up t o  

90%) or  p y r i t e ,  d iops ide ,  a c t i n o l i t e ,  quar tz  and minor 

garnet .  Minor, but important l oca l  cons t i tuen t s  a re  

s c h e e l i t e ,  chalcopyr i te  and molybdenite. 

Bodies of sulphide-rich skarn almost invar iably  

occur within ca l c - s i l i c a t e  skarns,  immediately adjacent to 

i n t ru s ive  contacts . .  Consequently, the  sulphide skarns are  a  

metamorphically "higher-grade" assemblage and are 



geochemically and economically more i n t e r e s t i n g  than the 

c a l c - s i l i c a t e  skarns ( s ec t i on  8 .2) .  Sketches of two skarn 

zones a r e  presented i n  Figures 3 and 4. 

Skarn bodies a r e  e r r a t i c a l l y  d i s t r i b u t e d  over t h e  

GOAT 37-86 claim group, and presence o r  absence of skarn on 

any given carbonate / in t rus ive  contact  is unpredictable.  I n  

t h e  area  of t he  nor theas t  t rending r idge i n  the eas t -cen t ra l  

p a r t  of t h e  claim group (GOAT 73-76) r e c r y s t a l l i z e d  limestone 

o f t en  comes i n  contac t  with biot i te-muscovite ,  quar tz  

monzonite/granite dykes ( see  s ec t i on  7.3.5). many of which 

cannot be ahown on Plan 1 because of the  s c a l e  of mapping. 

Carbonate rocks a r e  usual ly ,  but  not always ska rn i f i ed  a t  t h e  

con tac t s ,  with t he  th icker  dykes (up t o  10 mete r s ) .  The 

skarns vary i n  thickness from 2 an t o  r a r e l y  more than 50 an, 

and a r e  always of the  c a l c - s i l i c a t e  v a r i e t y  (4b)  and 

garnet - r ich .  Pyr rho t i t e ,  p y r i t e  and s c h e e l i t e  a r e  r a r e l y  

present .  Samples 80-WA-23263R, 23264R, 23268R t o  23272R a r e  

t y p i c a l  of skarns i n  t h i s  paragenesis ( s e e  Rock Descript ions,  

Appendix 11). 

Skarn is  b e t t e r  developed along contac ts  of 

r e c r y s t a l l i z e d  limestone contained i n  xeno l i t h i c  bodies with 

t he  main quartz-monzonite i n t ru s ive s  where exposed along the 

main cen t r a l  r idge .  They are ,  i n  most cases,  too r e s t r i c t e d  

i n  a r e a l  ex ten t  t o  be mappable but a r e  designated by 4a or 4b 

(Plan 1). Descript ions of individual  skarn bodies a r e  

summarized i n  Appendix 11. These skarns,  although of ten  

s i g n i f i c a n t l y  mineralized a r e  l imi ted  i n  a l l  dimensions. 
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Figure 3. 

Sketch of typical skarn zone on central ridge 
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east side of central ridge 



Over twenty skarn loca t ions  were examined and sampled. 

Thickness va r i e s  from 20 on t o  5 meters, and length along the  

t h e  contact  va r i e s  from l e s s  than 1 meter to approximately 30 

meters. Ca lc - s i l i ca te  skarns (4b) ,  p r inc ipa l l y  garnet-r ich,  

predominate and these  rocks l o c a l l y  contain minor amounts of 

s chee l i t e ,  py r rho t i t e ,  py r i t e ,  chalcopyr i te  and molybdenite. 

Sulphide-rich skarn (4a)  form very small bodies,  0.2 t o  1 

meters width x 1 t o  6 meters length, and occur e i t h e r  with o r  

without c a l c - s i l i c a t e  skarns . 
An in tense ly  limonite-stained gossan completely 

surrounded by quar tz  monzonite was mapped a t  one l o c a l i t y .  

Although i n  an inaccess ib le  locat ion,  t a l u s  f l o a t  found 

immediately beneath the  skarn indicates  t h a t  the  zone is  an 

estimated 15 m x 5 m p y r r h o t i t i c  skarn ( see  samples 

80-WA-23252-54R, Plan 1 and Appendix 11. 

The exposed skarn bodies a t  GOAT 37-86 a r e  

d isappoint ingly  small and nowhere reach p o t e n t i a l l y  mineable 

dimensions. The metasedimentary package i s  thought t o  have 

undergone regional  metamorphism pr io r  t o  emplacement of the  

Cassiar  Bathol i th  (Poole a t  a l . ,  l96O), which is  apparent 

from the  fo lding and development of s c h i s t o s i t y .  

Recrys ta l l i za t ion  of the  limestones would have taken place a t  

t h a t  time, with an accompanying reduction of poros i ty ,  

permeabil i ty and water content.  During subsequent in t rus ion  

of g r a n i t i c  magma(s), hydrothermal f l u i d s  would not have been 

ab le  to  f ind  favourable channelways in the  r ec rys t a l l i z ed  

carbonate rocks, accounting for the  very r e s t r i c t e d  
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development of skarn only within a few meters of the 

con tac t s .  In add i t ion  t o  the impermeabliity of hos t  rocks, 

t h e  i n t r u s i v e  rocks may have been r e l a t i v e l y  "dry". This,  

however, does not preclude the  p o s s i b i l i t y  of s i g n i f i c a n t  

skarn development along s t r u c t u r a l  channelways ( e  .g . fo ld  

h inges)  which may have exis ted  a t  the  t i m e  of emplacement of 

magma. 

7.3.5 Gran i t i c  I n t ru s ive  Rocks - Units  5 and 6 

Unit  5 represents  t he  e a r l i e s t  phase o r  phases of 

i n t r u s i v e  a c t i v i t y  of the  Cassiar  Bathol i th  within the area 

of t h e  GOAT 37-86 claims. It outcrops p r i n c i p a l l y  on the 

very ea s t e rn  p a r t  of the  property on the  no r theas t e r l y  

t rending r idge  where it roughly conformably contac ts  

metasedimentary rocks.  This un i t  was not mapped to the ea s t  

and t he r e fo re  t he  a r ea l  extent  is not known. To t he  north,  

it terminates  aga ins t  l a t e r  quartz-monzonite in  a complex, 

somewhat hybridized contact  zone. Elsewhere on the  property,  

Unit 5 outcrops a s  l a rge ,  mappable xeno l i th ic  remnants within 

t h e  quartz-monzonite: i n  such an environment, t he  rock has 

probably been somewhat metasomatized and p a r t i a l l y  digested 

by t he  more f e l s i c ,  l a t e r  i n t ru s ive  rocks.  Two b a s i c  

v a r i e t i e s  were recognized: 5a, a fine-grained, massive 

biot i te-hornblende d i o r i t e  with approximately 50% b i o t i t e  + 
hornblende, 50% p lag ioc lase ,  and t r ace s  of K-feldspar and 

p y r i t e  (samples 80-WA-23193R and -23231R): and 5b. a f ine -  t o  

medium-grained, massive b i o t i t e  g ranod ior i t e  composed of 



45-55% p l a g i o c l a s e ,  10-20% K-fe ldspar ,  10-30% b i o t i t e ,  and 

5-10% q u a r t z  ( samples  80-WA-2 3O42R, -223143R, and -2323lR) . 
The r e l a t i o n  between 5a  and 5 b  is u n c l e a r .  

U n i t  6 r e p r e s e n t s  t h e  la ter  and more f e l s i c  phases  

o f  i n t r u s i o n  o f  t h e  Cassiar B a t h o l i t h  w i t h i n  the GOAT 37-86 

c l a i m s .  

B i o t i t e - q u a r t z  monzonite  ( 6 b )  is the p r i n c i p a l  

i n t r u s i v e  rock  on t h e  p r o p e r t y .  It is g e n e r a l l y  mass ive ,  

f i n e -  t o  c o a r s e - g r a i n e d ,  e q u i g r a n u l a r  and homogeneous, and is 

composed of 30-70% p l a g i o c l a s e ,  10-45% K-fe ldspar ,  10-30% 

q u a r t z  and 5-20% b i o t i t e .  On the sou th  end of  the p r o p e r t y ,  

local m e g a c r y s t i c  v a r i e t i e s  ( app rox ima te ly  5% K-fe ldspar  

megac rys t s )  are exposed. I n  a d d i t i o n ,  the b i o t i t e  

quar tz -monzoni tes  i n  t h e  s o u t h  are g e n e r a l l y  somewhat more 

coa r se -g r a ined  t h a n  i n  the c e n t r a l  and n o r t h e r n  areas; it is 

unknown, however, whether  such v a r i a t i o n s  r e f l e c t  d i s c r e t e  

i n t r u s i o n s  or g r a d a t i o n a l  v a r i a t i o n s  w i t h i n  a s i n g l e  s t o c k .  

R e p r e s e n t a t i v e  samples can  be found by r e f e r r i n g  t o  Tab l e  9 

( S e c t i o n  8 .2)  and Rock D e s c r i p t i o n s  i n  Appendix 11. 

An area o f  b i o t i t e - m u s c o v i t e  quar tz-monzoni te  ( 6 a )  

b e a r i n g  5-10% b i o t i t e  and 1-5% muscovi te  w a s  mapped i n  the 

s o u t h  end o f  the p r o p e r t y  where abundant  metased imenta ry  

x e n o l i t h s  are exposed.  With the e x c e p t i o n  o f  the presence  of  

muscovi te ,  U n i t  6a is c o m p o s i t i o n a l l y  and t e x t u r a l l y  s imi la r  

to  6b. 

Small  dykes (20  c m  t o  lorn) o f  b i o t i t e - m u s c o v i t e  

quar tz-monzoni te  c u t  t h e  metasedimentary  package i n  t h e  



e a s t - c e n t r a l  p a r t  o f  t h e  p r o p e r t y .  Most have  a vague 

n o r t h e a s t e r l y  t r e n d  b u t  a r e  i r r e g u l a r  and d i s c o n t i n u o u s .  

These have  produced v e r y  s m a l l  and s p o t t y  b u t  widespread 

c a l c - s i l i c a t e  s k a r n  bod i e s  when i n  c o n t a c t  w i t h  

r e c r y s t a l l i z e d  l imes tone .  S i m i l a r  dykes have  a l s o  been 

l o c a t e d  c u t t i n g  t h e  b iot i te  quartz-monzonite.  These dykes  

have  been i n c l u d e d  i n  U n i t  6a  and are cons ide red  to  be 

contemporaneous w i t h  t h e  l a r g e  b i o t i t e - m u s c o v i t e  

quar tz-monzoni te  body i n  the sou th  of the c l a ims ,  which is 

hence younger t h a n  t h e  b i o t i t e  quartz-monzonite.  Samples 

80-WA-23233, -23262, -23266 and -23267 a r e  t y p i c a l  of these 

dykes.  

Small  p e g m a t i t i c  d y k l e t s  a r e  widespread and 

numerous w i t h i n  t h e  main i n t r u s i v e  rocks ,  b u t  o n l y  r a r e l y  do 

t h e y  form b o d i e s  o f  mappable dimensions ( 6 c  on P l an  1). 

They a r e  p r i n c i p a l l y  t h i n  (2-15 an) and p l a n a r ,  and it i s  

d i f f i c u l t  t o  map t h e i r  r e l a t i v e  abundance and e x t e n t  i n  a r e a s  

o f  l i c h e n  growth o r  quartz-monzonite.  The f requency  o f  

dykes ,  however, appea r s  g r e a t e s t  i n  the c e n t r a l  a r e a  of the 

c la im group.  The pegmat i t e  a r e  q u a r t z  monzoni t i c  t o  g r a n i t i c  

i n  composi t ion and g e n e r a l l y  con t a in  muscovite in the absence 

o f  b i o t i t e .  Samples 80-WA-23292 and -23281 a r e  

r e p r e s e n t a t i v e .  

P l a n a r ,  t h i n  ( u s u a l l y  < 5  c m )  q u a r t z  v e i n l e t s  a r e  

a l s o  widespread w i t h i n  t h e  quar tz-monzoni tes .  In g e n e r a l ,  

t h e i r  g r e a t e s t  f requency  is reached i n  the c e n t r a l  p a r t  of 



the  property.  The v e i n l e t s  cons i s t  only of white,  

fine-grained quar tz ,  and have no a l t e r a t i o n  envelopes. 

7.3.6 Basic Dykes - Unit 7 

Very t h i n  (+ 1 meter) bodies of bas ic  rocks - 
( b a s a l t  o r  d iabase)  occur i n  two l o c a l i t i e s  on the  property: 

on the  north end as s i l l s  between r ec rys t a l l i z ed  limestone 

and micaceous q u a r t z i t e ;  and, a s  dykes adjacent  to,  or  within 

shear zones. The rock is  very fine-grained, massive and 

black-coloured. These rocks are  probably contemporaneous 

with Tert iary-Quaternary volcanism i n  the Wolf Lake area ( see  

Poole e t  a l . ,  1960) . 
7.4  S t ruc tu re  

The Lower Cambrian and ( ? ) E a r l i e r  metasedimentary 

rocks have been folded about t i g h t  ( i s o c l i n a l )  axes, probably 

p r io r  to Jurassic-Cretaceous i n t ru s ive  a c t i v i t y .  Sch i s to s i t y  

of the  micaceous q u a r t z i t e s  and some, i f  not most, of the  

r e c r y s t a l l i z a t i o n  of the  carbonate rocks occurred a t  t ha t  

time. An exce l len t  example of the  s t y l e  of folding was 

mapped on the  northeast- t rending saddle in  the eas t -cent ra l  

pa r t  of the  property,  where a southward- plunging antiformal 

hinge with roughly p a r a l l e l  limbs and minor folded hinges is 

marked by a s i n g l e  carbonate horizon. J u s t  to the  west, a 

major syncline or synform is made evident by another 

carbonate. The l a rge  number of r ec rys t a l l i z ed  limestone 

un i t s  in  the  a rea ,  however, makes it d i f f i c u l t  to e s t ab l i sh  

t h e , l o c a t i o n  of o ther  fo ld  axes, although a gross synformal 

s t r u c t u r e  is evident  on the  geologic cross-section 



( P l a n  7 ) .  T i g h t  f o l d i n g  is a l s o  sugges ted  i n  some of t h e  

t h i c k e r  l imes tone  u n i t s  by t h e  t e r m i n a t i o n  o f  q u a r t z i t i c  

beds:  t h i s ,  however, may be due to boudinaging.  The 

l imes tone  shows a g r e a t  d e a l  of i n t e r n a l  f o l d i n g  by t h e  

u b i q u i t o u s  crumpl ing o f  beds  i n t o  minor f o l d s  which r e f l e c t  

l a r g e r  s t r u c t u r e s .  The ca rbona t e  h o r i z o n s  have p robab ly  been  

l o c a l l y  s u b s t a n t i a l l y  t h i ckened  by i n t e r n a l  f o l d i n g .  Large  

scale, more open f o l d i n g ,  e s p e c i a l l y  i n  t h e  n o r t h  end of t h e  

c l a i m s ,  is p robab ly  the r e s u l t  o f  the emplacement of the 

v a r i o u s  magmatic rocks .  

I n  the sou th  p a r t  of the p r o p e r t y ,  t h e  x e n o l i t h i c  

remnants o f  metasedimentary  rocks  are obv ious ly  q u i t e  

r o t a t e d .  I n  the n o r t h ,  however, the main s t r u c t u r a l  t r e n d  

( rough ly  nor th -sou th  s t r i k e ,  v e r t i c a l  d i p )  of t h e  

metasediments  is q u i t e  uniform and, a l t hough  t h e y  appear  a s  

d i s c r e t e  x e n o l i t h s  in two-dimensional p l a n ,  t h e y  must be 

jo ined  e n  eche lon  i n  the t h i r d  dimension i n  o r d e r  to have 

main ta ined  t h e  c o n s i s t a n t  a t t i t u d e .  The metased imenta ry  

rocks  consequen t ly  form s u b p a r a l l e l  s c r e e n s  w i t h i n  the 

quar tz-monzoni te  s t o c k  or s t o c k s .  

J o i n t i n g  and f r a c t u r i n g  a r e  w e l l  developed in bo th  

t h e  metasedimentary  and i n t r u s i v e  rocks .  The q u a r t z i t e s  t end  

t o  weather  rubb ly ;  and j o i n t s ,  c o n s i s t e n t  wi th  the p a t t e r n  i n  

i n t r u s i v e  rocks ,  a r e  o c c a s i o n a l l y  p r e s e n t  i n  t h e  l imes tones .  

The a t t i t u d e s  o f  j o i n t s  i n  quartz-monzonites a r e  v a r i a b l e  

over  the p r o p e r t y .  One c o n s i s t e n t  se t ,  however ha s  a 

n o r t h - n o r t h e a s t e r l y  s t r i k e  and d i p s  75-E t o  75"W ( g e n e r a l l y  



v e r t i c a l )  . Another prominent s e t  s t r i k e s  genera l ly  

eas t -southeas t  and d ips  65"s t o  85'N. Another i n  the  south 

end of t he  proper ty  can be resolved i n t o  a general  a t t i t u d e  

of an approximately nor theas t  s t r i k e ,  northwest 50" t o  

v e r t i c a l  d ip .  Other j o in t  pa t t e rn s  a r e  very l oca l .  

~ o i n t i n g / f r a c t u r i n g  i n  the  quartz-monzonites i n  t he  

c e n t r a l  p a r t  of the  property,  where metasedimentary rocks a r e  

abundant, is much more prevalent  than elsewhere. This i s  

r e f l e c t e d  in t he  craggy nature of the s p i r e s  on the r idge  

c r e s t .  Some of t h e  j o in t s / f r ac tu r e s  are  mineralized with 

p y r i t e  ( s ee  Sect ion 7 . 7 ) ,  and the quartz-monzonite is 

genera l ly  s l i g h t l y  more l imonite-stained than i n  o ther  

areas .  

Mappable shear  o r  f a u l t  zones a r e  uncommon but  may 

be important hos t s  for  p o t e n t i a l  Pb-Zn-Ag minera l iza t ion .  In 

t he  extreme north (GOAT 85 and 86 c la ims) ,  a nor th-eas ter ly  

trending 10-meter deep gu l ley  i n  quartz-monzonite is i n t e r -  

preted as  a f au l t / shea r  zone. Ca t ac l a s t i c  quartz-monzonite 

was mapped i n  no r theas t e r l y  t rending shear zones i n  the  south  

p a r t  of t he  property.  North-striking f rac ture /shear  zones 

were mapped i n  t he  same areas .  In the  northern gu l ley ,  

p y r i t e ,  galena and s p h a l e r i t e  w e r e  discovered i n  a p a r t i a l l y  

quartz-carbonate-f i l led shear zone. Minor f rac tu re / shear  

zones with p y r i t e  occur i n  quartz-monzonite in  the cen t r a l  

p a r t  of t he  claims. An unexposed f a u l t  o r  shear was mapped 

on the  northern main r idge  c r e s t ,  evidenced by f i n e  rubble of 



kaolinized and limonitized quartz-monzonite. 

7.5 Metamorphism 

Prior to  the emplacement of the grani t ic  rocks, the 

metasedimentary rocks underwent regional metamorphism to a t  

l e a s t  the upper greenschist facies.  The development of 

metamorphic fabric-including schis tosi ty  in the c l a s t i c  

metasedimentary rocks and some degree of recrystal l izat ion of 

the limestones - occurred a t  t h i s  time. 

The degree of thermal overprinting by the intrusive 

rocks is probably minor since there is l i t t l e  or no 

hornfelsic texture in the quar tz i t ic  rocks; i n  addition, the 

grain size of ca lc i t e  i n  the recrystall ized limestone does 

not appear to  increase near intrusive contacts. However, 

ca lc-s i l ica te  mineral bands in the recrystall ized limestone - 
interpreted as a r esu l t  of thermal metamorphism - are  common 

only near contacts with quartz monzonite. 

Pyrite and/or pyrrhoti te,  widespread in micaceous 

quartzi tes  in trace amounts ( ra re ly  up t o  5 % ) .  since they 

appear t o  be res t r ic ted  to certain horizons, are thought to 

be an original  sedimentary component of the c las t i c  rocks 

rather than metasomatically introduced: some remobilization 

or recrystal l izat ion may have taken place during regional 

and/or thermal metamorphism. 

Skarnification of carbonate rocks and a possible 

reason for i ts  limited volumetric extent have been outlined 

above (7.3.4): the impermeability of limestone, due to prior 

regional metamorphic recrystal l izat ion,  a t  the time of 



i n t ru s ion  of the  Cassiar Bathol i th .  Pegmatite dykes and 

quar tz  v e i n l e t s ,  although widespread i n  the  i n t ru s ive  rocks, 

a r e  narrow and volumetr ica l ly  minor: they  a r e  d i s c r e t e  - 
r a the r  than gradat ional  i n t o  the  hos t  quar tz  monzonites - and 

the re  is no a l t e r a t i o n  envelope around e i t h e r .  These 

observat ions,  p lus  the  lack of pegmati t ic  segregat ions and 

m i a r o l i t i c  c a v i t i e s  in  the i n t ru s ive  rocks, imply r e l a t i v e l y  

d ry  (HZO - undersaturated)  condit ions of c r y s t a l l i z a t i o n ,  

except a t  the  very l a t e  s tages .  This is subs tan t ia ted  by t h e  

probable mesozonal depths of emplacement of the  Cassiar 

Batholi th.  

A s  discussed in Sect ion 7.3.2, some ca l c - s i l i c a t e  

hornfe ls  rocks (Unit  2) have been derived by the  metasomatic 

a l t e r a t i o n  of the micaceous qua r t z i t e s .  The process invokes 

the  add i t ion  of Ca (and M g )  from carbonate rocks, and 

migration of A l ,  S i r  Fe (and poss ib ly  Cu, Z n ,  W and S) from 

p e l i t i c  components of the  c l a s t i c  rocks i n t o  the  carbonate 

rocks: i n t r u s i v e  rocks may have played a non-additive ro le  to 

the  exchange, merely providing the  heat  necessary for  the  

required d i f fu s ion  of ca t ions .  . 
Quar tz  monzonite adjacent  t o  skarn zones has 

f requent ly  been a l t e r e d  t o  a fine-grained assemblage of 

fe ldspar ,  green c a l c - s i l i c a t e  minerals (d iopside ,  epidote?) ,  

quar tz  and Fe-sulphides. S e r i c i t i z e d  quar tz  monzonite was 

a l s o  noted. Except fo r  a few l o c a l i t i e s ,  the  rock was 

p r inc ipa l l y  observed in  t a l u s  below outcrops of skarn. 

Pervasive l imonite-staining is typ i ca l  and the  oxidation of 



pyrite or pyrrhotite has yielded porous, gossanous rock (the 

distinction from skarn, in such cases, is tenuous). Samples 

23133R, 23245R, 23269R and 2327613 are typical (Appendix I11 

and Table 6). 

7.6 Alteration 

Surface-weathering is of minor importance, and is 

restricted to limonite-staining resulting from the 

oxidation/hydration of sulphide minerals in skarns, and 

vein-fracture mineralization, or the alteration of biotite in 

metasedimentary rocks. 

Alteration associated with late shear/fracture 

zones and vein mineralization are locally significant and 

will be discussed in "Economic Geology" (7.7). 

7.7 Economic Geology 

Mineralization of economic interest can be broadly 

categorized with two basic types: 1) skarn mineralization, 

and 2) vein- or fracture-related mineralization. These two 

are temporally and geochemically distinct (Section VIII). 

The former is principally a Cu-W enrichment in carbonate 

rocks metasomatized during intrusion of the magma of the 

Cassiar Batholith: the latter is a structurally-controlled, 

hydrothermally-related Zn+Pb+Ag - - mineralization which took 

place after consolidation of the intrusive rocks. 

7.7.1 Skarns 

The separation of calc-silicate and sulphide-rich 

skarns is arbitrarily based on the sulphide mineral content 

(+lo%). The calc-silicate skarns at quartz monzonite dyke - 



contacts  bear  t r aces  of disseminated p y r i t e  or  pyr rho t i t e  but 

no economic minerals were observed. A t  the  main quartz  

monzonite/carbonate rock contacts ,  normally t r a c e  to <5% 

p y r i t e  or  py r rho t i t e  is disseminated throught the  rock, 

although some a r e  barren;  i n t ense ly  and pervasively 

l imonite-stained,  sulphide-free samples have probably had 

p y r i t e  or  py r rho t i t e  oxidized. Occurrences of economic 

minerals a r e  very l oca l  and minor i n  quant i ty :  t r ace  t o  0.3% 

molybdenite in  two l o c a l i t e s ;  t r a c e  to 2% chalcopyr i te ,  and 

t r a c e  t o  0.1% disseminated s c h e e l i t e  (lamp es t imate ) .  

Sulphide-rich skarns contain 10%-90% p y r i t e  or  

py r rho t i t e  (average approximately 45% in  samples taken).  The 

Fe-sulphides a r e  usual ly  evenly-disseminated and f ine-  t o  

medium-grained where minor i n  content and medium- t o  

coarse-grained where the major cons t i tuen t .  Disseminated, 

fine-grained s chee l i t e  was observed i n  only f i v e  l o c a l i t i e s  

( t r a c e  t o  0.2%. lamp est imate)  . Judging from geochemical 

analyses ( s ec t i on  8.2) ,  some wolframite is  probably present .  

Chalcopyrite (+1%) - was noted i n  two l o c a l i t i e s ;  no other  

economic minerals were observed. The skarns a re ,  however, 

l o c a l l y  enriched in Zn, Ag and Pb ( s ec t i on  8 .2 ) .  The 

dimensions of skarn bodies have already been discussed i n  

7.3 .4 .  

The loca l  a l t e r a t i o n  (hybr id iza t ion)  of quartz  

monzonites near skarn contacts  has been discussed i n  sec t ion 

7 . 6 .  These rocks a r e  normally pervasively limonitized but 

l o c a l l y  contain t r ace  t o  10% disseminated py r rho t i t e  or  ' 

p y r i t e ;  no economic minerals were observed. 



7.7.2 Vein o r  Fracture-Related Mineral izat ion 

S t ruc tu ra l ly -con t ro l l ed  minera l iza t ion  was mapped 

i n  f i v e  d i f f e r e n t  l oca t i ons ,  and t h i s  type is  a  very 

favourable t a r g e t  f o r  f u tu r e  explorat ion.  There a r e  

b a s i c a l l y  two types: a )  p y r i t i c  f r ac tu r e s  and b) s p h a l e r i t e  

veins.  

a )  A t  the  north end of the property,  a  north-northwest- 

s t r i k i n g ,  6 cm-wide shear / f rac tu re  zone i n  quar tz  

monzonite adjacent  to a skarn body hos ts  minor, v i s i b l e  

galena, s p h a l e r i t e  and p y r i t e  i n  an open-space-fil l ing 

quar tz  vein.  The zone is in tense ly  l imonite-stained and 

d e n d r i t i c  manganese s t a in ing  occupies some f r ac tu r e s .  

The shear zone is adjacent  t o  a  major north-east-trending 

depression, i n t e rp r e t ed  t o  be a f a u l t  o r  shear zone; t h e  

GOAT 85 and 86 Claims were staked to cover this area .  

In the  cen t r a l  p a r t  of the property t h r ee  

subpa ra l l e l ,  roughly east-west s t r i k i n g ,  hor izon ta l  to 

shallow-dipping mineralized f r ac tu r e  zones occur i n  

b io t i t e -qua r t z  monzonite. The th ree  areas  define a  

northeaster ly-trending zone which may cross the  e n t i r e  

r idge  ( s ee  sample loca t ions  23141R, 23249R and 23338R, 

Plan 1). The f r a c t u r e  zones a r e  s i ng l e  o r  mul t ip le ,  and 

a r e  character ized  by l imonite  + - manganese s t a in ing ,  

s e r i c i t i z a t i o n  and kao l in iza t ion  of the  quar tz  monzonite, 

and - i n  one l o c a l i t y  - brecc i a t i on  of the  quar tz  

monzonite with quar tz  v e i n l e t  i n - f i l l i n g .  The p y r i t i c  

zones ((1-2% euhedral p y r i t e )  a r e  narrow ( 3  cm to 2 



meters i n  the  mult iple  zone a t  23249R). These zones 

contain anomalous amounts of Pb, Zn and Ag ( s ec t i on  8.2) 

and may def ine  a  mineralized area of f rac tu res  which 

needs de t a i l ed  prospecting; the  s lopes between the  th ree  

sample locat ions  a r e ,  however, very s teep.  

A t  the  south end of the  property,  i n  the  area of 

l a r g e  metasedimentary xenol i ths ,  a  th in  vuggy quartz  

v e i n l e t  with euhedral p y r i t e  cubes cu t s  p h y l l i t i c  s c h i s t s  

(sample 23040R). The v e i n l e t  and the p h y l l i t e  a re  

in tense ly  manganese-stained and other  l oca l  black-stained 

a reas  a r e  widespread in this area.  This ve in l e t  c a r r i e s  

anomalous amounts of  Pb, Zn and Ag ( s ec t i on  8.1) and 

s o i l s  a t  the base of the  r idge  a re  a l so  Pb-Zn-Ag 

anomalous, suggesting widespread minera l iza t ion of t h i s  

type and a very favourable area for  prospecting. 

b)  On the  r idge c r e s t  i n  the  cen t r a l  area of the  claims, 

mineralized i n  s i t u  f l o a t  occurs in  a  5-10 meter-wide 

gu l ley  between b io t i t e -quar tz  monzonite and 

metasedimentary rocks (Fig.  5 ) .  A t  the  top  of the 

gul ley ,  in tense ly  black-stained (manganoan?) qua r t z i t e s  ' 

and quar tz  monzonite def ine  the contact  zone. The black 

mineral occurs e i t h e r  as  a  s t a i n  or a s  coarse c r y s t a l l i n e  

mate r ia l  (pyro lus i t e  or s ta ined Fe-carbonate?) in  

v e i n l e t s .  Similar coarse c r y s t a l l i n e  t o  massive, earthy 

mate r ia l  occurs in f l o a t  i n  the  gul ley ,  occas ional ly  with 

s p h a l e r i t e  in  b a r i t e - s i d e r i t e  rock. Black-brown 

s p h a l e r i t e  cons t i t u t e s  up t o  15% of se lec ted  rare  hand 
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specimens of t h i s  vein mater ia l  which is in te rpre ted  to 

be a  replacement product of r ec rys t a l l i z ed  limestone. 

Samples 23144R t o  23149R a r e  represen ta t ive  of these 

types of minera l iza t ion.  

In the  south-central area of the  property,  s imi lar  

minera l iza t ion was discovered around a  buried contact  

between quartz  monzonite and a  xenoli th of r ec rys t a l l i z ed  

limestone ( see  Figure 6, and descr ip t ion  of samples 

23333R t o  23338R, Appendix 11). Locally derived t a l u s  

of t h i s  mater ia l  is in  a  5-meter wide s t r i p  of rubble 

between the  lowermost outcrop of quar tz  monzonite and the 

upper carbonate outcrop, which a re  10 meters apar t .  

Minor c a l c - s i l i c a t e  skarn f l o a t  is present ,  but  much of 

the  rubble cons i s t s  of h ighly  a l t e r e d  i n t ru s ive  rock with 

l imoni t i c  and manganoan a l t e r a t i o n ,  open-space (vuggy) 

quartz  f i l l i n g s ,  minor p y r i t e  and r a r e  galena. Rare 

f l o a t  containing black-brown spha l e r i t e  (up t o  30% with 

manganese-stained Fe-carbonate is in te rpre ted  as  vein 

mate r ia l  from this contact  zone. This area should be 

trenched t o  bedrock i n  fu tu re  surveys. 

V I I I .  GEOCHEMISTRY 

8.1 S t a t i s t i c a l  Treatment of Results  

From the 100 s o i l  samples, s p l i t s  were taken of 

four a s  control  samples. The comparison of r e s u l t s  is l i s t e d  

i n  Table 1. The genera l ly  accepted f igure  for  reproduc ib i l i ty  
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o f  r e s u l t s  is: 1-10 ppm, 30%; 10-50 ppm, 20%; +50 ppm, 10%. Those 

v a l u e s  t h a t  do no t  conform a r e  marked w i th  an a s t e r i s k  i n  Table 1. 

The d i s c r e p a n c i e s  a r e  v e r y  close to  the accep ted  l i m i t s  and can be 

d i s coun ted  by  t h e  s p l i t - t a k i n g  p rocedure ; .  t h e  sample was n o t  

homogenized b e f o r e  e x t r a c t i o n .  

TABLE 1 

Comparison o f  Values f o r  S p l i t  Samples - S o i l s  

S p l i t  O r i g i n a l  Mo Cu Pb Zn A g  W ( P P ~ )  

80WA23000 23062 1 1 1 4  10  1 2  1 2  56 50 0.1 0 .1  1 1 

23001 23089 1 2* 42 36 60 56 230 200 0 .1  0 .1  3  4  

23002 23115 1 2* 42 46 1 8  16  118 122 0 .1  0.1 1 1 

23003 23199 4 l *  36 40 6  8 100 104  0.1 0.1 1 1 

For s o i l  samples,  a l l  meta l  v a l u e s  w e r e  d i v i d e d  

i n t o  c l a s s  i n t e r v a l s ,  from which f requency  d i s t r i b u t i o n  

diagrams w e r e  c o n s t r u c t e d .  A smooth f reehand  curve  was drawn 

th rough  the normal popu la t i on .  The i n t e r s e c t i o n  o f  the curve  

w i t h  the a b s c i s s a  d e f i n e s  a  v a l u e  above w h i c h  a l l  v a l u e s  a r e  

a r b i t r a r i l y  cons idered  anomalous. Subsequent ly ,  cumula t ive  

f requency  cu rves  w e r e  c o n s t r u c t e d  from class i n t e r v a l s  

exc lud ing  anomalous v a l u e s .  From the cu rves ,  mean (50 th  

p e r c e n t i l e )  and probab ly  anomalous ( 9 7 t h  p e r c e n t i l e )  v a l u e s  

were c a l c u l a t e d .  Frequency d i s t r i b u t i o n  d a t a  (Tab l e s  15 -20 ) , 

f requency  d i s t r i b u t i o n  diagrams and cumula t ive  f requency  

c u r v e s  ( F i g s .  9-20) are p r e s e n t e d  in Appendix I V ,  and r e s u l t s  



a r e  summarized i n  Tab l e  2, below. 

TABLE 2 

Summary o f  Mean, Probab ly  Anomalous, 

Anomalous Values  and Range f o r  S o i l s  

MO - Cu - Pb - Zn a - w ( p p d  

Mean 1 1 5  20 88 0.1 1 

Prob. Anom. 4-5 42-60 65-80 200-240 0.3-0.4 2-3 

Anomalous +5 +60 +80 +240 +O. 4 + 3 

Range 1-16 4-82 4-455 20-1700 0.1-4.8 1-90 

The p o p u l a t i o n s  f o r  s t ream sediment  and heavy 

m i n e r a l  samples a r e  o f  i n s u f f i c i e n t  s i ze  f o r  meaningful  

s t a t i s t i c a l  t r e a t m e n t .  Consequently,  d a t a  from CanadianOxy's 

1979 r e g i o n a l  WATSU follow-up s t r eam sediment  sampling 

program w e r e  used. D e t a i l s  o f  t h e  program can be o b t a i n e d  

from Sacks ( 1 9 8 0 ) .  Sacks compiled a l l  s t r e a m  sediment and 

heavy  m i n e r a l  v a l u e s ,  c o n s t r u c t e d  cumula t ive  f requency  

d iagrams  f o r  each meta l  and c a l c u l a t e d  mean (50 th  

p e r c e n t i l e ) ,  p o s s i b l y  anomalous (84 th  p e r c e n t i l e )  and 

p r o b a b l y  anomalous ( 9 7 t h  p e r c e n t i l e )  v a l u e s .  I n  this 

d i s c u s s i o n ,  t h e  p robab ly  anomalous l e v e l s  a r e  cons ide red  

s i g n i f i c a n t ,  and the corresponding d a t a  a r e  compiled i n  

Tab l e s  3 and 4. 



TABLE 3 
Probably  Anomalous Levels  f o r  St ream 

Sediment Va lues ,  from Sacks ( 1979) 
Range of  1980 Values 

Prob . Anomalous 
(1979)  11 54 5 9 320 1 16  38 
Range (1980) 1-7 10-52 14-200 92-880 0.1-1.1 1-20 3-17 

TABLE 4 
Probably  Anomalous Levels  f o r  Heavy 

Minera l  Values ,  from Sacks (1979)  
Range of 1980 Values 

Prob . 
Anomalous 
Sacks 
(1979) 8 .5  165 280 440 0.95 160 300 120 1200 3150 

Range 1-2 14-62 14- 52- 0.1- 1-80 1-4 5.5- 120- < 10 
(1980) 108 162  0 .2  44 765 



I n s u f f i c i e n t  sample p o p u l a t i o n s  f o r  rock  t ypes  p r ec ludes  

d e t a i l e d  s t a t i s t i c a l  t r e a tmen t  o f  r e s u l t s .  For s k a r n s  and 

g r a n i t i c  r ocks  ( a l l  t y p e s ) ,  however, f requency  d i s t r i b u t i o n  

diagrams were c o n s t r u c t e d  and approximate  anomalous l e v e l s  chosen 

( T a b l e s  1 3  and 1 4 ,  Figs .  7 and 8, Appendix IV).  R e s u l t s  a r e  

summarized i n  Tab le  5. 

TABLE 5 

Summary of  Anomalous Leve l s  and Range 
o f  Va lues  f o r  Skarns  and G r a n i t i c  Rocks 

G r a n i t i c  Rocks 

Anomalous none +20 none + 30 

Range 1-2 2-1100 1.5-9 2-46 

Skarns  

Mo - Cu - Pb - Zn - 9 - - w ( p p d  Sn 

Anomalous +10 +I60 +16 + 350 + l .  4 +10 +6 

Range 1 ppm- 36 ppm 1-490 16  ppm- 0.1 ppm 1 .43  1 ppm- 
0.046% 0.89% 1.54% O . 8 o z / t  0.38% W 0 3  



8.2  Rock Geochemistry 

N ine ty - f i ve  ( 9 5 )  rock  samples w e r e  c o l l e c t e d  and 

analyzed f o r  v a r y i n g  combinat ions  of Mo, Cu, Pb, Zn, Ag, Sn,  

W, U and Th (592  e l e m e n t a l  a n a l y s e s ) .  For purposes  of 

d i s c u s s i o n ,  t h e s e  have been d i v i d e d  i n t o  t h e i r  c o n s t i t u e n t  

r ock  t ypes :  s k a r n s ,  i n t r u s i v e  rocks ,  v e i n / f r a c t u r e  m a t e r i a l ,  

h y b r i d i z e d  i n t r u s i v e  rocks ,  q u a r t z i t e s  and a q u a r t z  v e i n .  

S u f f i c i e n t  p o p u l a t i o n s  a r e  a v a i l a b l e  f o r  o n l y  the ska rns  and 

i n t r u s i v e  rocks  f o r  s t a t i s t i c a l  t r e a t m e n t  o f  r e s u l t s .  

A n a l y t i c a l  r e s u l t s  and rock  d e s c r i p t i o n s  are p r e s e n t e d  in 

Appendices I and 111, r e s p e c t i v e l y ,  and a n a l y t i c a l  r e s u l t s  

a r e  t a b u l a t e d  by  l i t h o l o g y  i n  Tab les  6 t o  11. 

Q u a r t z  Ve ins  (Table 8) 

Although q u a r t z  v e i n l e t s  a r e  abundan t ly  d i s t r i b u t e d  

th roughout  t h e  t h e  i n t r u s i v e  rocks ,  t h e y  a r e  always b a r r e n  o f  

v i s i b l e  m i n e r a l i z a t i o n .  One sample r e t u r n e d  low v a l u e s  of 

Mo, Cu, Pb, Zn, Ag, Sn and W. 

Sulphide-Bear ing Micaceous Q u a r t z i t e s  (Tab l e  7 )  

Three samples o f  p y r r h o t i t e - b e a r i n g  and 

l i m o n i t e - s t a i n e d  q u a r t z i t e s  were analyzed f o r  Mo, Cu, Pb, Zn, 

Ag, Sn and W ( T a b l e  7 ) .  Sample 23294R c o n t a i n s  a t r a c e  o f  

c h a l c o p y r i t e  (184  p p m  Cu) and ano ther  c o n t a i n s  s l i g h t l y  

e l e v a t e d  Mo ( 3 8  ppm) . No o t h e r  m e t a l s  show s i g n i f i c a n t ,  i f  

any,  enr ichment .  E l eva t ed  Cu and M o  sugges t  metasomatic 

a l t e r a t i o n  due to igneous  i n t r u s i o n .  

I n t r u s i v e  Rocks ( T a b l e s  9 and 13, Fig .  7 )  

Frequency d i s t r i b u t i o n  diagrams f o r  a l l  i n t r u s i v e  



TABLE 6 

Geochemistry of Hybridized Intrusive Rocks 

23276 3 550 1 46 0.6 3 0.07% W03 

23252 1 200 6 20 0.1 1 3 

TABLE 7 

Geochemistry of Sulphide-Bearing Micaceous Quartzites 

4 184 1 154 0.6 2 5 

3 8 18 6 44 0.6 7 5 

2 64 4 144 0.9 3 2 

TABLE 8 

Geochemistry of a Quartz Vein 

2 28 10 44 0.8 6 3 



TABLE 9 

G e o c h e m i s t r y  o f  I n t r u s i v e  Rocks,  b y  L i t h o l o g y  

U n i t s  5  & 6 
Diorite and  
G r a n o d i o r  i t e  23042 1 8 4 .5  1 5  - 0.3 23231 1 6 7 20 - 0.35 

23143 1 s* 8 46 - 0.17 23261 1 400 2 38 1 5  0 .05  
23193 1 8 7.5  - 0.25  

U n i t  6 a  
B i o t i t e - q u a r t z  23043 1 1 4  3 9 - 0.33 23192 1 1 8  2 8  - 
m o n z o n i t e  23044 1 1 4  2.5  2 1  - 0.12 23232 1 4 2.5  7  - 

23045 1 14 3 1 5  - 0.2 23234 1 2 5.5 3  - 
23140 2 36 3.5  22 - 0.16 23244 1 4 4 .5  1 0  - 
23152 1 1m 3.5  7 - 0.5 23280 2 20 1 . 5  1 7  5 

U n i t  6 b  
~ i o t i t e - m u s c o n i t e  23041 1 6 3 5  - 0.6 23262 1 1 6  9 1 3  1 
q u a r t z  m o n z o n i t e ,  23160 1 4 1 . 5  17  - 0.9 23266 1 1 6  2 .5  5 1  
w i t h  d y k e s  23233 1 2 2 2 - 1 . 0  23267 1 6 3 .5  7  1 

U n i t  6 c  
P e g m e t i t e  23281 1 1 0  1 . 5  3  3  0 .5  23292 

Anomalous - +2 0 - +3 0 
Range 1-2 2-1100 1.5-9 2-46 

* u n d e r s c o r i n g  i n d i c a t e s  anomalous  v a l u e s  



rocks  show t h a t  none a r e  anomalous in Mo o r  U ,  f o u r  a r e  

anomalous i n  Cu ( 36-1100 ppm) and two i n  Th ( 38-46 ppm) . 
Sample 23261R, wi th  400 ppm Cu, is an a l t e r e d  d i o r i t e  

c o n t a i n i n g  t r a c e s  o f  d i ssemina ted  p y r i t e .  Sample 23152R, a 

b i o t i t e - q u a r t z  monzonite o r  g r a n i t e  wi th  1100 ppm Cu, con ta ins  

abnormally low K-feldspar (10%)  and may be s l i g h t l y  

h y b r i d i z e d .  The h i g h e s t  Th va lues  occur  i n  t h e  more b a s i c ,  

e a r l i e s t  phases  of i n t r u s i o n .  

u/Th r a t i o s  vary  from 0.05 t o  1 .83 (mean = 0.41 

o v e r a l l ) .  The ave rage  U/Th r a t i o s  from t h e  t h r e e  major 

sub-uni t s  i n c r e a s e  wi th  degree  of d i f f e r e n t i a t i o n :  0.22 i n  

u n i t s  5a and b: 0 .43 in u n i t  6a; 0.56 i n  u n i t  6b. 

Hybridized I n t r u s i v e  Rocks (Table  6 )  

Although no s t a t i s t i c s  w e r e  done on t h e  f i v e  

samples of h y b r i d i z e d  q u a r t z  monzonites, the geochemist ry  can 

be summarized as fol lows:  

- s l i g h t  t o  s t rong  enrichment of  Mo (1-54 ppm) 

over  t h e  f r e s h  i n t r u s i v e  rocks  (1-2 pprn). 

- moderate enrichment of Cu ( 3-550 ppm) vs .  f r e s h  

q u a r t z  monzonite (2-94 ppm, wi th  h i g h l y  anomalous 

v a l u e s  of 400 and 1100 ppm) 

- no s i g n i f i c a n t  va lues  o f  Pb, Zn, Ag or Sn 

- l o c a l  enrichment i n  W. Sample 23276R c o n t a i n s  

0.07% W 0 3  bu t  no s c h e e l i t e ,  i n d i c a t i n g  t h e  

presence of wol f rami te .  



Vein and Fractured-Related Material (Table 10) 

A statistical treatment of results was not carried 

out for vein and fracture-related mineralization because of 

the selective taking of visibly mineralized specimens and the 

small population (18 samples) . From observation of Table 10, 

however, the following can be summarized: 

- No significant enrichment of Mo, Sn or W 

- only moderate enrichment of Cu (maximum 760 ppm in the 

northern galena-sphalerite-pyrite-mineralized fracture) 

- enrichment in Pb+Zn+Ag - - in pyritic fractures/shears in 

quartz monzonite, including the galena-sphalerite-pyrite 

mineralized vein in the north (84 pprn - 1.31% Pb; 158 pprn - 
5.64% Zn; 1.1 ppm - 1.94 oz/ton Ag) 

- the manganese-stained, locally sphalerite-bearing vein 

material occurring as float in buried contact zones in two 

locations (Figs. 4 & 5) contains elevated zinc (430 pprn - 
8.22%). Pb and Ag values are not necessarily anomalous in 

these rocks (as low as 1 and 0.5 ppm, respectively) but are 

elevated in the southern occurrence (405 pprn - 1.31% Pb, 
1.0 pprn - 4.94 oz/ton Ag ) . The local enrichment in Pb is 
the factor most strongly indicating that the two 

occurrences are vein material rather than skarn: GOAT 

calc-silicate skarn samples do not contain more than 490 

pprn Pb. 

- The only high uranium value (160 ppm) found on the property 

is from a sample of sphalerite-bearing vein material £ran 

float at the southern occurrence. The u/Th ratio is 9.5/1. 



TABLE 10 

23040  

2 3 1 4 1  

1 4 4  

1 4 5  

1 4 6  

1 4 7  

1 4 8  

1 4 9  

1 6 8  

1 6 9  

249  

2 6 5  

2 9 6  

3 3 3  

3 3 5  

3 3 6  

337 

338  

Range  

G e o c h e m i s t r y  of V e i n  a n d  Al tered  F r a c t u r e  Material 

1-48 8-760 1 ppm- 1 5 8  ppm- 0 . 5  ppm 1-11 1-25 
ppm ppm 1 . 3 1 %  8.22% -4.94 0 z . t  ppm ppm 

*F - A l t e r e d  F r a c t u r e  Material 
V - V e i n  Material 



A l l  o t h e r  samples i n  t h e  a r e a  have l o w  U v a l u e s  ( 1.5 - 5.5 

ppm) and t h e  s i g n i f i c a n c e  of one h igh  va lue  is u n c e r t a i n .  

Skarns  (Tab le s  11 and 14,  Fig. 8) 

Frequency d i s t r i b u t i o n  diagrams f o r  a n a l y t i c a l  d a t a  

o f  GOAT 37-86 s k a r n s  (45  samples)  show a bimodal d i s t r i b u t i o n  

o f  me ta l s  analyzed (Mo, Cu, Pb, Zn, Ag, Sn, W) . In  the case  

of Cu, Mo (and p e r h a p  W ) ,  t h i s  is p a r t l y  due to a 

"high-grade" sampling e f f e c t ,  s i n c e  rock samples bea r ing  

v i s i b l e  c h a l c o p y r i t e ,  molybdenite (and s c h e e l i t e )  were 

p r e f e r e n t i a l l y  t aken  over  b a r r e n  samples.  For Pb, Zn, Ag, and 

Sn, however, t h e  appa ren t  bimodal d i s t r i b u t i o n  is r e a l  s i n c e  

no d i s c r e t e  mine ra l s  bea r ing  t h e s e  meta l s  were observed i n  

ska rns  . 
Molybdenum is g e n e r a l l y  not ve ry  enr iched  i n  ska rns ,  

a l though  one sample ( 231 32R) c o n t a i n s  0.046% Mo. 

C a l c - s i l i c a t e  s k a r n s  a r e  somewhat more enr iched  than  

su lph ide - r i ch  s k a r n s .  Copper conten t  is  g e n e r a l l y  h i g h e r  i n  

t h e  s u l p h i d e - r i c h  ska rns  (maximum 0.89% Cu) . The h i g h e s t  

v a l u e s  of Mo and Cu a r e  r e l a t e d  to v i s i b l e  molybdenite and 

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

Tungsten does no t  reach  economical ly  i n t e r e s t i n g  

v a l u e s  i n  any specimens.  There is an ab rup t  i n c r e a s e  i n  W 

c o n t e n t  from t h e  1-10 ppm W range,  to +0.10% W 0 3 ,  with '  o n l y  

a few v a l u e s  between. Most of  t h e  h i g h e s t  a s s a y s  (0.10%-0.38% 

W03) are n o t  r e l a t e d  to v i s i b l e  s c h e e l i t e  (UV lamp) and the  

presence  of wol f rami te  is suspected:  d e s p i t e  t h e  widespread 
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TABLE 11 

Geochemis t ry  o f  S k a r n  Rocks 

M o  C u  

Su lph ide -Rich  S k a r n s  

Anomalous + l o  +I60  

Range 1-18 36 ppm- 1-490 16  ppm 0.1 ppm- 
p p  0.89% ppm -1.54% 0.8 o z / t  

0 1 ppm- 
Ppm 0.20%W03 

* u n d e r s c o r i n g  i n d i c a t e s  anomalous v a l u e s  



TABLE 1$ CONTINUED 

Geochemistrv o f  Skarn Rocks 

C a l c - S i l i c a t e  Skarns  



TABLE 11,CONTINUED 

G e o c h e m i s t r y  of S k a r n  Rocks  

MO - Cu - P b Zn 9 - Sn W_ ( P P ~  

c a l c - S i l i c a t e  S k a r n s  

80Wa23293 6 1 0  1 116 0.8  3 a 

23334 250 - 56 138  160  6 .2  1 5 - - 
23339 65 1 7 2  - - 1 7 8 0.1  4 1 

Anomalous +10 + I60  +16 +350 +l. 4 +10 +6 

Range 1 ppm- 1 0  p p m  1-38 26- 0.1-10 I-43 1 ppm 
0.046% -0.60% ppm 646 PPm ppm 0.38% W 0 3  

Ppm 

* u n d e r s c o r i n g  i n d i c a t e s  anomalous  values 



d i s t r i b u t i o n  of t u n g s t e n  i n  the n o r t h e r n  C o r d i l l e r a ,  

wo l f r ami t e  is q u i t e  r a r e  and v i r t u a l l y  unknown i n  s k a r n s .  

Tin  is v i r t u a l l y  n o t  en r i ched  i n  GOAT 37-86 s k a r n s .  

A l l  v a l u e s  b u t  two are less t h a n  1 0  ppm, t h e  e s t i m a t e d  

t h r e s h o l d  v a l u e .  

Lead, z i n c  and s i l v e r  a r e  l o c a l l y  anomalous. Pb is 

t h e  l e a s t  en r i ched ,  w i th  a  t h r e s h o l d  of on ly  1 6  p p  and o n l y  

f i v e  anomalous v a l u e s  (26-490 p p m ) ;  t h e  h i g h e s t  v a l u e s  a r e  i n  

s u l p h i d e  s k a r n  (up  t o  80% p y r r h o t i t e ) .  Six samples c o n t a i n  

anomalous z i n c  (+350 ppm); a l l  b u t  one o f  these c o n t a i n  

v i s i b l e  p y r i t e  o r  p y r r h o t i t e  (1 -15%) .  Sample 23131R c o n t a i n s  

1 .54% Zn and + - 15% p y r i t e  b u t  no v i s i b l e  s p h a l e r i t e .  

Anomalous v a l u e s  i n  Ag (+I. 4  ppm) occur  i n  b o t h  c a l c - s i l i c a t e  

and s u l p h i d e  s k a r n s  b u t  a l l  samples c o n t a i n  some s u l p h i d e  

( t r a c e  p y r i t e  or p y r r h o t i t e ,  r a r e l y  c h a l c o p y r i t e ) ;  t h e  two 

h i g h e s t  v a l u e s  (0.80 and 0.66 o z / t o n  Ag) a r e  from 

s u l p h i d e - r i c h  s k a r n s  (15-80% p y r r h o t i t e ) .  

I n  summary, t h e  c a l c - s i l i c a t e  s k a r n s  appear  to be 

s l i g h t l y  more en r i ched  i n  Sn, W and Mo than  t h e  s u l p h i d e  

s k a r n s  . Cu, Pb, Zn and Ag r each  h i g h e s t  va lue s  i n  the 

s u l p h i d e  s k a r n s .  This may r e f l e c t  t h e  r e l a t i v e  t empe ra tu r e s  

o f  fo rmat ion  o f  the s k a r n s .  I n  no i n s t a n c e ,  because  of the 

ex t remely  l i m i t e d  dimensions  o f  t h e  exposed s k a r n  bod i e s ,  do 

c o n t e n t s  o f  any of  t h e  analyzed me ta l s  a t t a i n  economic 

s i g n i f i c a n c e .  



8.3  S o i l  Geochemistry (Plans 2,  3 and 6 )  

Soi l  sampling i n  1980 consisted of running a 

t r a v e r s e  completely around the exposed r idge  system in the 

cen t r a l  p a r t  of the  property,  and sampling a t  125-meter 

i n t e r v a l s  a t  e i t h e r  mid-slope or a t  t op  of t a l u s .  A l l  samples 

were run fo r  Mo, Cu, Pb, Zn, Ag and W ;  r e s u l t s  a re  presented 

i n  Appendix I. 

Areas of anomalous metals i n  s o i l  samples are  

summarized on Plan 6. It should be noted t h a t  the anomalies 

have been closed for  the  convenience of da ta  presenta t ion ,  but  

only t h e i r  hor izon ta l  dimensions are  known. 

Anomaly A,  - +I25 meters long, cons i s t s  of two 

adjacent  anomalies : one of overlapping Cu and W ( 54  ppm and 35 

ppm, respec t ive ly ,  and one of Zn (330 pprn). Both a r e  

one-stat ion anomalies . No minera l iza t ion  was noted, bu t  

metasedimentary xenol i ths ,  including r ec rys t a l l i z ed  limestone 

and minor skarn, w e r e  mapped i n  the  v i c i n i t y .  

Anomaly B, four s t a t i o n s  o r  350 meters long, is 

comprised of a 3-s ta t ion  Cu anomaly (52-68 pprn), a 2-s ta t ion  

Pb and Zn anomaly (74-128 and 280-445 ppm, r e spec t i ve ly ) ,  a 

1 - s t a t i on  Ag anomaly (0.4 pprn), and a one-stat ion W anomaly 

(90 pprn). Chalcopyrite and s c h e e l i t e  have been found in 

skarns i n  t he  general uph i l l  d i r ec t i on ,  and t he  s p h a l e r i t e  

vein occurrence a t  the r idge  c r e s t  explains the  Zn anomalies. 

Also up h i l l  was found a p y r i t i c  s e r i c i t i z e d  shear zone i n  

quar tz  monzonite which bears  880 pprn Pb, 460 pprn Zn &nd 1.6 

pprn Ag. (Sample 80-WA-23249R). In summary it would appear 

t h a t  the  geochemical s o i l  anomalies a r e  explained, but  it is 



thought advisable  t o  fu r the r  prospect the  general area for  

add i t i ona l  Pb-Zn-Ag- and/or Zn-bearing f r ac tu r e s  o r  vein 

systems. 

Anomaly C,  cons i s t s  of coincident  2-s ta t ion  Pb 

(110-455 ppm), Zn (630-665 ppm) and Ag (0.4-0.6 ppm) 

anomalies, a  one-stat ion W anomaly (35 ppm), and a  2-stat ion 

Cu anomaly (46-52 ppm). Above t h i s  area ,  a s e r i c i t i z e d  and 

l imoni t ized  f rac ture-quar tz  ve in l e t  system i n  quar tz  monzonite 

was found to  ca r ry  elevated amounts of Pb, Zn and Ag (405, 1750 

and 1.0 ppm, respec t ive ly ;  sample 80-WA-23338R). Although this 

s ing l e  occurrence cannot account for  the  3-s ta t ion  Pb-Zn-Ag 

s o i l  anomaly, c a r e fu l  prospecting might reveal  more extensive 

v e i n l e t / f r a c t u r e  minera l iza t ion  than noted i n  the  b r i e f  1980 

examination. I n t e r e s t i ng ly ,  Anomaly C l i e s  on the opposite 

s i d e  of t he  r idge  from Anomaly B, and t h r ee  mineralized 

a l t e r a t i o n / f r a c t u r e  systems i n  i n t r u s i v e  rocks have been mapped 

between them. Consequently t h i s  is considered a  good t a r g e t  

f o r  Pb-Zn-Ag (porphyry?) mineral izat ion.  The W and Cu s o i l  

anomalies a r e  probably derived £ran skarns i n  t he  v i c i n i t y .  

Anomaly D,  which l i e s  immediately south of Anomaly C 

a t  t he  base of outcrop is a  400-meter long, 4-stat ion Zn 

anomaly (270-310 pprn), with two of the samples bearing 

anomalous W ( 4  and 5  pm). The Zn anomalies a r e  unexplained 

but  may be due to spha l e r i t e  vein minera l iza t ion  of the type 

found a t  Anomaly F. 

Anomaly E i s  a  one s t a t i o n  Mo ( 4  ppm)-Cu (44 ppm)-W 

(60 ppm)-Zn (435 pprn) anomaly which is  s i t u a t e d  on the  opposi te  



s i d e  of a r i d g e  from a Zn-Pb-Ag ve in  and Mo skarn  occur rence .  

The anomaly is probably der ived  from a x e n o l i t h  of  ca rbona te  

rock  i n  t h e  i n t r u s i v e  and t h e  a r e a  should be prospec ted  i n  

d e t a i l .  

Anomaly F, 450 meters  long, i s  on the  o p p o s i t e  s i d e  

o f  t h e  r i d g e  from Anomaly E, and beneath  t h e  

sphalerite-galena-molybdenite composite ve in / skarn  occur rence  

( S e c t i o n  7.7.2) . Rocks f  ran t h i s  occur rence  c a r r y  e l eva t ed  

amounts o f  Pb, Zn, Ag, Mo and minor W. The s o i l  anomaly 

c o n s i s t s  of  a 4 - s t a t i on  W anomaly (4-15 ppm), a 2 - s t a t i o n  Zn 

anomaly (240-325 ppm), and a one - s t a t i on  Mo and Pb anomaly ( 5  

and 106 ppm, r e s p e c t i v e l y ) .  The Pb and Zn anomalies a r e  

d i s p l a c e d  somewhat t o  the south of t h e  occur rence  which may 

r e f l e c t  v e i n / f r a c t u r e  type  m i n e r a l i z a t i o n  a s  y e t  undiscovered.  

In  a d d i t i o n ,  t h e  W-anomalous zone is 450 me te r s  long and 

probably r e f l e c t s  b u r i e d  skarn .  The a r e a  should be prospec ted  

i n  d e t a i l .  

Anomaly G i s  t h e  most e x t e n s i v e  found on t h e  

proper ty .  It c o n s i s t s  of s e v e r a l  over lapping ,  mul t i -e lement  

anomalies and, t r e a t e d  as a whole, is over 1,000 meters  (10 

s t a t i o n s )  long,  near  t h e  t o p  of t a l u s .  Consecutive anomalies 

can be  broken down i n t o :  

Mo: 1 one - s t a t i on  and 1 seven-s ta t ion  (4-16 ppm) 

Cu: 2 o n e - s t a t i o n  (56-86 ppm) 

Pb: 2 one - s t a t i on ,  and 2 two-s ta t ion  (68-390 ppm) 

Zn: 1 one - s t a t i on ;  1 two-s ta t ion  and 1 t h r e e - s t a t i o n  

( 325-1700 ppm) 



Ag: 1 one-s ta t ion  and 1 f ive -s ta t ion  (0.3-4.8 ppm). 

This anomaly occurs a t  the base of an arcuate  r idge  

system on which xeno l i th ic  remnants of metasedimentary rocks 

have been incorporated i n t o  quar tz  monzonite. Minor 

scheel i te -bear ing skarn occurs (no t  r e f l e c t ed  in the s o i l  

geochemistry).  The extensive Mo and l e s s e r  Cu s o i l  anomalies 

occur only below the  area  of xenoli ths  and a r e  l i k e l y  derived 

from skarn minera l iza t ion .  

The Pb, Zn and Ag values,  on the  o ther  hand, 

p e r s i s t  t o  t he  west of t he  xenoli th zone, and, due t o  t h e  

genera l ly  very low l e v e l s  of Pb  in skarn, probably r e f l e c t  a  

d i f f e r e n t  source. A quar tz -pyr i t e - f i l l ed ,  manganese-stained 

f r a c t u r e  i n  p h y l l i t i c  rocks on the r idge top  was found to 

ca r ry  anomalous i n  Pb (380 ppm), Zn (855 ppm) and Ag (4 .8  

ppm) (sample 80-WA-23040R, see a l s o  Sect ion 7.2.2) .  Only the 

r idge  top  and bottom were examined, the intervening ground 

being s teep ,  but  the  v i c i n i t y  should be prospected in d e t a i l  

f o r  Pb-Zn-Ag vein-type minera l iza t ion .  

Other small one- o r  two-station, one- o r  

two-element s o i l  anomalies occur elsewhere on the  property,  

bu t  these a r e  genera l ly  i n s ign i f i c an t  and a r e  not discussed 

here.  

In summary, the  seven main anomalous areas  should 

be follow-up prospected i n  d e t a i l ,  pr imari ly for  p o t e n t i a l  o f  

Pb-Zn-Ag vein minera l iza t ion .  



8.4 Stream Sediment Geochemistry (Plans 4  and 6 )  

Of t h e  27 stream sediment samples taken in  t h e  

nor theas t  and west drainages of the property,  very few a re  

anomalous ( a s  defined by Table 3, probably anomalous values 

from Sacks, 1979).  Only one sample contains anomalous 

tungsten (20 ppm), r e f l ec t i ng  the  general low l eve l  of 

tungsten in skarns and t h e i r  small s i z e .  A l l  o ther  anomalies 

a r e  of Pb+Zn+Ag - - (60-200 ppm Pb, 340-880 ppm Zn, 1.0-1.1 

ppm Ag). Both anomalous streams dra in  the  general areas of 

s o i l  anomalies B, C and D (Section 8 . 3 ) .  A 64-ppm Pb value 

was detec ted  in  the  main drainage in  the  northeast  area of the  

claims, suggesting possible mineral izat ion in untested areas 

t o  the  e a s t  of the  property.  The streams draining t h e  

southeas t  area  should be sampled to  de t ec t  poss ib le  unexposed 

Pb-Zn-Ag minera l iza t ion i n  t h a t  area.  

8.5 Heavy Mineral Geochemistry (Plans 4  and 6 )  

From Table 4 (Sect ion 8.1) it is apparent t h a t  

geochemical values of heavy mineral samples do not reach 

" s ign i f i can t "  l eve l s  as  defined by Sacks' (1979) regional  

compilation. Tungsten does reach f a i r l y  high but not 

s i g n i f i c a n t  values (up t o  80 ppm) r e f l e c t i n g  the  poor ly  

mineralized and spo t ty  nature of skarn bodies.  Although 

tungsten is  normally mechanically dispersed ( s c h e e l i t e  and 

wolframite) stream sediments do contain l o c a l l y  s i gn i f i can t  

values  (Sect ion 8.4) but  heavy mineral concentrates  do not;  

t h e  reasons for  t h i s  a re  obscure, but  t he re  may be minute 

gra ins  of s c h e e l i t e  or  wolframite incorporated in some other  

mineral.  

The t ranspor t  of Pb, Zn and Ag is primari ly 



hydromorphic s i n c e  no heavy m i n e r a l  samples c o n t a i n  

s i g n i f i c a n t  v a l u e s ,  whereas stream sediment  samples do. 

The s t r e a m  sediment  and heavy mine ra l  d a t a  f u r t h e r  

imply t h a t  Pb-Zn-Ag m i n e r a l i z a t i o n  is a  more impor t an t  t a r g e t  

t h a n  Cu-W-bearing s k a r n s  . 
Th v a l u e s  do n o t  r each  Sacks '  (1979) p r o b a b l y  

anomalous l e v e l s  (1200 ppm) b u t  a r e  n o n e t h e l e s s  h i g h  (120-765 

ppm) . Corresponding U v a l u e s  a r e  l o w  (5.5-44 ppm) and T ~ / U  

r a t i o n s  v a r y  from 11 .4  t o  39.2. Th is  i n d i c a t e s  t h a t  

r e s i s t a t e  heavy m i n e r a l s  a r e  t h o r i f e r o u s ,  no t  u r a n i f e r o u s  . 

I X .  RADIOMETRICS ( P l a n  5 )  

Rad iomet r ic  r e a d i n g s  w e r e  t aken  a t  a l l  soi l  sample 

and some s t r eam sediment  sample l o c a t i o n s  (119  r e a d i n g s ) .  

Anomalous r e a d i n g s  were determined by c o n s t r u c t i n  o f  a 

f requency d i s t r i b u t i o n  diagram, us ing methods exp l a ined  i n  

S e c t i o n  8.1 f o r  s o i l  geochemis t ry  ( F i g .  21 ) .  P robab ly  

anomalous and mean v a l u e s  w e r e  c a l c u a l t e d  from a  cumula t ive  

f requency  diagram c o n s t r u c t e d  from the non-anomalous 

p o p u l a t i o n  ( 97th  and 50th  p e r c e n t i l e s ,  r e s p e c t i v e l y ,  F ig .  

22) .  Data is summarized below: 

TABLE 12  

Summary of  S t a t i s t i c a l  R e s u l t s  - Radiometr ic  Readings 

S F  

Mean 2  42 

Probab ly  Anomalous 320-360 

Anomalous 

Range 



Figure 2 1  demonstrates t h a t  there  a re  two possible populations 

of radiometric  response, the  lower one (peaking a t  

approximately 190 cps) r e f l e c t i n g  readings over f l o a t  and/or 

subcrop of metasedimentary rocks; the higher ,  l a r g e r  

population r e f l e c t i n g  g r a n i t i c  t e r r a i n .  

There a r e  only four "probably anomalous" and two 

"anomalous" readings (Plan  5 )  which are  mostly randomly 

d i s t r i b u t e d  over the  e n t i r e  property: a l l  were taken over 

t a l u s  or outcrop of g r a n i t i c  rocks. The two highest  

responses (373 and 385 cps)  a r e  located 125 meters apa r t  a t  

t h e  northern end of the  property,  suggesting an anomalous 

zone in  t h a t  a rea ;  present  data  are ,  however, too scanty t o  

draw conclusions. Rock geochemical data (Sect ion 8.2) 

suggest l i t t l e  enrichment i n  uranium on the property.  

X. CONCLUSIONS 

1. The GOAT 37-86 claims a re  pa r t l y  underlain by a sequence 

of reg iona l ly  metamorphosed Lower Cambrian and ( ? )  e a r l i e r  

c l a s t i c  and carbonate sedimentary rocks. The development of  

s c h i s t o s i t y  i n  the  q u a r t z i t i c  rocks and r e c r y s t a l l i z a t i o n  of 

the  carbonate rocks probably occurred along with t h e  

development of i s o c l i n a l  fo lds  with subver t i ca l  ax i a l  planes, 

a t  the  time of regional  metamorphism. The folded sequence 

was subsequently intruded by a t  l e a s t  three  phases of 



gran i t o id  i n t r u s i v e  rocks of the Cassiar Batholi th during 

J u r a s s i c  and/or Cretaceous t i m e s :  d i o r i t e  t o  g ranod ior i t e ;  

b io t i t e -qua r t z  monzonite ; and biotite-muscovite-quartz 

monzonite. The metasedimentary rocks occur as  l a rge  

xeno l i ths ,  or septa  within the  i n t r u s i v e  mass. A l l  rocks 

were subsequently f rac tu red  and sheared. 

2. Metasomatic skarn bodies formed l o c a l l y  where 

r e c r y s t a l l i z e d  limestone contac ts  t he  Cassiar  i n t r u s i v e  

rocks.  Ca l c - s i l i c a t e  skarns,  composed p r inc ipa l l y  of garnet ,  

diopside,  c a l c i t e  and quar tz ,  predominate. Bodies of 

sulphide-r ich skarn ( > l o %  sulphide,  mostly py r rho t i t e )  almost 

invar iably  occur within t he  c a l c - s i l i c a t e  skarns,  immediately 

adjacent  t o  i n t r u s i v e  con tac t s .  None of the skarns is 

remotely of p o t e n t i a l l y  mineable dimensions (0.2-5 meters 

th ick ,  1-30 meters long) .  The poor degree of ska rn i f i c a t i on  

is thought t o  be due to e i t h e r  the  r e l a t i v e l y  impermeable 

nature  of the r e c r y s t a l l i z e d  limestones a t  the time of 

in t rus ion  o r  the  poss ib le  water-undersaturated nature of t h e  

g r a n i t i c  magmas. Po t en t i a l  t a r g e t s  for  fu r the r  explorat ion 

a r e  where s t r u c t u r a l  channelways (e.g.  fo ld  hinges)  may have 

ex i s ted  a t  the  t i m e  of g r a n i t i c  in t rus ion .  Due to the 

near-ubiquitous occurrence of py r rho t i t e  i n  "higher-grade" 

skarns,  this could be t e s t e d  by a magnetic survey i n  t a l u s  - 
and overburden covered areas  where fo ld  hinges are  known t o  

e x i s t .  

3. Skarns contain spo t t y  minera l iza t ion  which cons i s t s  of - 
along with py r rho t i t e  o r  p y r i t e  - molybdenite, chalcopyr i te  



and s c h e e l i t e .  Geochemically, s k a r n s  a r e  l o c a l l y  enr iched  i n  

Mo (up  t o  0.046%) Cu (up  t o  0 .89%),  Zn (up  t o  1 .54%),  Ag ( u p  

t o  0.80 o z / t o n ) ,  and W ( u p  to 0.38% W03). Values of Pb and 

Sn are g e n e r a l l y  ve ry  l o w  (maxima o f  490 and 43 ppm, 

r e s p e c t i v e l y ) .  The presence of wol f rami te  is suspected in 

some s k a r n s  due to t h e  l ack  of s c h e e l i t e  i n  samples c a r r y i n g  

s u b s t a n t i a l  W. 

4. The g r a n i t i c  rocks demonstra te  v i r t u a l l y  no enrichment in 

M o ,  Cur U o r  Th. Enrichment of  Cu (400-1100 ppm) occu r s  

nea r  zones of c o n t a c t  wi th  ska rns .  No v i s i b l e  m l y b d e n i t e  

nor c h a l c o p y r i t e  was observed i n  t h i n  q u a r t z  v e i n l e t s  or 

p e g m a t i t i c  s t r i n g e r s  i n  t h e  q u a r t z  monzonites.  There a r e  no 

anomalous uranium v a l u e s  (1.5-9 ppm) and u/Th r a t i o s  r a r e l y  

exceed 0.5: t h e r e  a r e  ve ry  few r a d i o m e t r i c  anomalies on the 

p rope r ty .  Consequently t h e  Cu-Mo porphyry and U p o t e n t i a l  i s  

cons ide red  non-ex is ten t .  

5. Vein- and f r a c t u r e - r e l a t e d  m i n e r a l i z a t i o n  probably 

r e p r e s e n t s  the most p o t e n t i a l  on t h e  c la ims.  Elevated v a l u e s  

o f  Pb, Zn (and Ag) have been found i n  p a r t i a l l y  p y r i t e  

( -qua r t z )  -f i l l e d  f r a c t u r e s  i n  q u a r t z  monzonites and 

metasedimentary rocks i n  s e v e r a l  l o c a l i t i e s .  Grab samples 

from one galena-sphalerite-mineralized s h e a r / f r a c t u r e  

r e t u r n e d  v a l u e s  of up to 1.31% Pb, 5.64% Zn and 1.94 oz / ton  

Ag. S p h a l e r i t e  a s s o c i a t e d  wi th  Fe-carbonate,  i n t e n s e  

manganese a l t e r a t i o n ,  p y r i t e ,  g a l e n a  and b a r i t e  has  been 

found i n  f l o a t  a t  q u a r t z  monzonite-carbonate c o n t a c t  zones a t  



two l o c a l i t i e s .  Samples have returned values of up to 0.53% 

Pb, 8 . 2 2 %  Zn, and 4.94 oz/ ton Ag. 

6. So i l  sampling, consis t ing  of a s i ng l e  contour around the 

main cen t r a l  r idge ,  located severa l  anomalous areas  in  t a lus ;  

only the  l a t e r a l  extent  of the  anomalies is known . Anomalous 

Pb-Zn-Ag values o u t l i n e  severa l  areas where f r ac tu re -  o r  

vein-related minera l iza t ion a re  already known but which 

nonetheless deserve follow-up work. Several o ther  Pb-Zn-Ag 

anomalies, including Anomaly G which extends for  1,000 meters 

a t  t h e  base of outcrop, point  t o  areas where minera l iza t ion 

has not ye t  been discovered due to i n s u f f i c i e n t  prospecting, 

although metasedimentary xenol i ths  and favourable s t ruc tu re  

have been mapped. The va l ley  t o  the  south and southeast 

should be examined in  d e t a i l .  Anomalous areas  of Cu, Mo and 

W tend to be r e l a t ed  to skarns; values a r e  not high, 

r e f l ec t i ng  the  spo t ty  and poorly mineralized nature  of the  

skarns as exposed in outcrop. 

7. Stream sediment and heavy mineral geochemistry do not 

o u t l i n e  any unknown areas of mineral izat ion and r e f l e c t  

values found in  s o i l  sampling. The only exception is a high 

Pb value, obtained in the northeast  part of the  property,  

which may ind i ca t e  mineral izat ion t o  the  e a s t .  No heavy 

mineral values a t t a ined  the "probably anomalous" l eve l s  of 

Sacks (1979) . 



X I .  RECOMMENDATIONS 

On t h e  b a s i s  of  r e s u l t s  t o  d a t e ,  t h e  GOAT 37-86 

Claims a r e  thought  to war ran t  follow-up examination i n  1981. 

The fo l lowing  work is recommended: 

1. D e t a i l e d  gr id-based s o i l  sampling in t h e  n o r t h e a s t e r n  and 

s o u t h e a s t e r n  c i r q u e s .  This work would be designed t o  t e s t  

f o r  unexposed Mo-Cu-W skarn  and Pb-Zn-Ag ve in  

m i n e r a l i z a t i o n .  

2. A magnet ic  survey  over the same g r i d  a r e a  to t e s t  f o r  

b u r i e d  p y r r h o t i t e  skarn  bodies  i n  a f avourab le  s t r u c t u r a l  

environment ( f o l d  h i n g e s ) .  A VLF-EM su rvey  might l o c a t e  

s t r u c t u r a l  t a r g e t s  ( f a u l t s  or s h e a r s )  p o t e n t i a l l y  f avourab le  

f o r  Pb-Zn-Ag m i n e r a l i z a t i o n  and a survey  over the nor thern  

Pb-Zn-Ag occur rence  could prov ide  a u s e f u l  t e s t  survey i n  

a d d i t i o n  to determining i ts l a t e r a l  e x t e n t .  The geophysical  

s u r v e y ( s )  should be run independent ly  of so i l  r e s u l t s  ( i f  

n e g a t i v e )  s i n c e  t h e  rubble  i n  t h e  v a l l e y s  is probably not 

l o c a l l y  d e r i v e d .  

3.  D e t a i l e d  p rospec t ing  and mapping i n  t h e  v i c i n i t y  of s o i l  

anomalies d e t e c t e d  i n  1980 - with  p a r t i c u l a r  a t t e n t i o n  pa id  

to  Pb-Zn-Ag f r a c t u r e / v e i n  r e l a t e d  systems.  Known occurrences  

o f  Zn+Pb+Ag - - m i n e r a l i z a t i o n ,  s i n c e  mos t ly  bu r i ed  by 

r u b b l e ,  should be hand-trenched,  p lugger -b las ted ,  sampled and 

mapped. This would apply  to any o t h e r  ccur rence  t h a t  might 

be l o c a t e d  i n  1981. 

4. Remapping of the a r e a  o r  a r e a s  of most p o t e n t i a l  ( i - e .  

t h e  c e n t r a l  h a l f  of  t h e  c la ims)  on a s c a l e  of  1: 2,000 o r  

1:2,500. 



5. Prospecting and mapping to the ea s t  of the present  claim 

boundary, s ince  metasedimentary rocks are  known to outcrop 

and one stream sediment anomalous in  Pb ind ica tes  a source to 

the  e a s t .  

6 .  Pending r e s u l t s  of geochemical and geophysical surveys in  

the  nor theas tern  and southeastern va l leys ,  and prospecting, 

mapping and trenching along the cen t r a l  r idge area ,  diamond 

d r i l l i n g  of a favourable t a rge t ,  or  t a r g e t s .  

7 .  After a thorough assessment, a decision on which claims 

can be dropped. 

Respectful ly submitted, 

R. M. Kuehnbaum, M. Sc. 

Toronto, Ontario 
January 1981 
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APPENDIX I 

ANALYTICAL RESULTS 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAVERS TELEX: 043-52597 

1 I CEITIFICIITE OF ASSAY I / 
TO : Canad ian  O c c i d e n t a l  P e t r o l e u m  Ltd.9 

H i n a r a l s  D i v i s i o n  
Ste. 311-215 C a r l  i n g v i e w  Dr.. - 
R e x d a l e  O n t a r i o  

CERT. # : A8011137-001-A 
INVOICE # : 41021 
D A T E  : 05-CEC-80 
P.C. # : N O N E  

Sanp l e  P r e p  Pt A g 
d e s c r i p t i o n  code p e r c e n t  o z / t  

23335 214 3.53 4.76 

. . . . . . . . . .. .. .. . .. . .... 
o f  B r i t i s h  C o l u r E i a  



, - 
212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 

CHEMFX LARS LTD. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ASSAY 
TO: CANADIAN OCCIDENTAL PETROLEUM LTD. INVOICE NO. 40836 

Minerals Division 
Ste. 311 - 215 Carlingview Drive 

RECEIVED Oct. 21, 180 

ATTN: 
Rexdale. Ontario ANALYSED Oct. 31, 1980 
M9W 5x8 PROJECT WATSU-GOAT 37-84 

SAMPLE NO. : W03 

80 WA 23138 R 0.66 U 
80 WA 23142 R 0.12 4 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

CERTIFICATE OF A S S A Y  

TO : Canad ian  Occident,al P e t r o l e u m  L t d .  r CERT, # A8011181-001-6 
M i n e r a l s  D i v i s i o n  
S te .  311-215 C a r l i n s v i e w  D r + r  
Rexda le  O n t a r i o  
M Y W  5x8 

INVOICE # : 40691 
DATE : 24-NOV-80 
F.0. t : NONE 
WATSU-GOAT 37-84 

ORIGINALLY ON A8010687 
Sanwle F ' r e ~  in A S  

...,.............. 
MEMBER 

R e g i s t e r e d  A s s a r e r ,  P r o v i n c e  o f  H r i t i s h  C o l u e h i a  
CANADIAN TESTIYG 

ASOCIATIOW . ~ ~ ~ . -  . . 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER B C 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS TELEX 043-52597 

CERTIFICATE OF ASSAY 

TO : Canadian O c c i d e n t a l  P e t r o l e u n  L t d + r  C E R T ,  # : A8011137-001-A 
M i n e r a l s  D i v i s i o n  INVOICE # : 40622  
S t e .  3 1 1 - 2 1 5  C a r l i n g v i e w  Dr. t D A T E  : 21-NOV-80 
R e x d a l e  O n t a r i o  P . 0 ,  # : N O N E  

S a n r l e  P r e r  Ph AS 
d e s c r i r t i o n  c o d e  p e r c e n t  o z / t  

2 1 4  0 . 5 3  D E L A Y E D  -- -- -- -- 
2 1 4  0 . 4 2  U E L A Y E D  -- -- -- -- 

R e g i s t e r e d  A s s a r e r r  P r o v i n c e  of  B r i t i s h  Columbia 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

TO : C a n a d i a n  
M i n e r a l s  
Ste. 3 1 1  

CERTIFICATE C F  A S S A Y  

Occidental Patroleurn Ltd.9 CEXT. # : Aa01031?-031-A 
Division INVJICE Y : 4 0 1 7 5  

,215  Car l ingview 3r.9 DATE : 33-N3V-60 

MEMBER 
S e j i s t e r e d  S s s a y e r ~  P r o v i n c e  of 3ritish Columbia 

CANADIAN TESTIWG 

-CI*TK)Y 

-- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

1 ( CERTIFICATE OF ASSAY I 1 
TO : Canad ian  O c c i d e n t a l  P e t r o l e u m  Ltd.. 

M i n e r a l s  D i v i s i o n  
Ste. 311-215 Car l i n g v i e w  Dr.* 
R e x d a l e  O n t a r i o  
H9W 5x8 

CERT. # : ABOl l l 8 l - 001 -1  
INVOICE # : 40771 
DATE : 26-NCV-80 
Po00 # : NONE 
WATSU-GOAT 37-84 

ORIGINALLY ON A8010687 
S a m  I e  P r e p  Z n A g 

d e s c r i p t i o n  code p e r c e n t  o z /  t 
80 M A  23335 R 214 -- 4.94 - - -- -- -- 
80 W A  23336 R 214 1 55 -- - - -- - - -- 

MEMBER 
R e g i s t e r e d  i s s a y e r *  P r o v i n c e  o f  B r i t i s h  Co lumbia  



212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 

CHEMEX LABS LTD. AREA CODE: 604 
TELEX: 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ASSAY 
TO: Canadian Occidental Petroleum Ltd., 

Minerals Division 
Ste. 311 - 215 Carlingview Dr., 
Rexdale, Ont. M9W 5x8 

ATTN: 

CERTIFICATE NO. 70219 

INVOICE NO. 40749 

RECEIVED Sept. 22/80 

ANALYSEO Nov. 25/80 

SAMPLE NO. : 
oz/ton 

Re-assay 
Silver 

80WA 23169 2.12 



212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

CHEMEX LABS LTD. 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ASSAY CERTIFICATE NO. 70380 

TO: CANADIAN OCCIDENTAL PETROLEUM LTD. INVOICE NO. 40314 
Minerals Division 

RECEIVED 
Ste. 311 - 215 Carlingview Drive 

Oct. 8/80 

Rexdale , Ontario ANALYSED 

ATTN: M 9 W  5x8 PROJECT WATSU GOAT 37-84 ROCKS Oct.3%/80 

SAMPLE NO. ' Cu Mo Pb Zn Ag W03 ORIGINALLY ON 
Z 9: X Z 07. ITOU I A R O I ~ W  

80WA2 3166 R 0.86 5.47 1.00 A8010167 
23169R 1.36 1.54 (3.983 A8010173 
23039 \ 0.16 
23047 0.20 



212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

CHFMEX LARS LTD. 
TELEPHONE: 984-0221 
AREA CODE. 604 
TELEX' 04-352597 

ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ASSAY CERTIFICATE NO. 70219 

TO: Canadian Occidental Petroleum Ltd., 
Minerals Div., 
311 - 215 Carlingview Dr.. 
Rexdale, Ont. 
M9W 5x8 

INVOICE NO. 

RECEIVED 

39694 

Spt .22/8O 

ANALYSED Oct.17/80 

SAMPLE NO. : X X Oz/Ton . X 
L e a d n r  Silver wn, 

80W.4 23039R 0 .'i6 
23168 0.86 5.64 0.86 
23169 1.31 1.63 1.94 
23247 0.19 
23251 n r ?  
80WA 23255 0.20 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER, B C 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

CERTIFICATE OF ANALYSIS 

TO : Canad ian  O c c i d e n t a l  P e t r o l e u e  L t d + r  
M i n e r a l s  D i v i s i o n  
S te .  311-215 C a r l i n s v i e w  D r + r  
Rexda le  O n t a r i o  
M9W 5x8 

CERT, # : A8010687-001-A 
INVOICE P : 40650 
11 ATE : 21-NOW-80 
P.0, # : NONE 
PHJ.WATSU-GOhT37-84 

O R I G  ON A8010351. 
Samr le  P r e r  P h Z r~ A *  U W S n 

d e s c r i r t i o n  code P r nc r r n ~  r ~ n t  r P nl r r n r  r r nl 
80 WA 23333 R 2 14 4 t 5  2000 4 + 0 5.5 37 2 
80 Wh 23334 R 214 1315 134 5. E 1 S O  5 I. 
80 WA 23335 R 214 5000 3100 ':;.20 4 0 1 * 5  7 4 
80 WA 23336 Fi 214 260 ::.lo000 12.0 160.0 3 5 5 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS TELEX 043-52597 

CEKTIFICATE OF ANALYSIS 

TO : Canadian O c c i d e n t a l  P e t r o l e u m  L t d +  r CERT. # : A8010687-001-B 
M i n e r a l s  D i v i s i o n  
S te .  311-215 C a r l i n G v i e w  D r .  r 
Rexda le  O n t a r i o  
M9U 5x8 

INVOICE # : 40650 
DATE : 21-NOW-80 
P.0, I : NONE 
PRJ+WATSU-GOAT37-84 

O R I G  ON A8010351. 
S a n ~ r l e  P r e r  Th (NAA) 

d e s c r i r t i o n  code P F' III 

80 WA 23333 R 214 3 -- -- -- - - - - 
80 WA 23334 R 2  14 '7 4 - - - - - - -- - - 
80 WA 23335 R 214 8 -- -- - - - - -- 
80 WA 23336 R 2 14 17 -- -- - - -- -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

C E R T I F I C A T E  O F  A N A L Y S I S  

T O  : C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  Ltd. t  CERT. # : A 8 0 1 0 6 8 7 - 0 0 1 - A  
M i n e r a l s  D i v i s i o n  I N V O I C E  # : 40307 
S t e .  3 1 1 - 2 1 5  C a r l  i n g v i e w  Dr.. D A T E  : 1 1 - N O V - 8 0  
R e x d a l e  O n t a r i o  P.O. R : NONE 
M9W 5x8  P R J - W A T S U - G O A T 3 7 - 8 4  

O P I G  O N  A 8 0 1 3 3 5 1 .  
S a m p l e  P r e p  P  b Z n  A  g U W S n  

desc r  i  ti on c o d e  P P ~  p o r n  p p m  P P ~  D P m  P o m  
8 0  HA 23333 R 2 1 4  465 2000 4.0 3.5 37 2 
80 WA 23334 R 214 136 134 5.8 1.0 5 1 
8 0  MA 2 3 3 3 5  4 2 1 4  5000 3100 >20.0  1.5 7 4 
ao W A  23336 R 2 14 2 6 0  >1oooo 12.0  160.0 3 5 5 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER, B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

C E R T I F I C A T E  O F  A N A L Y S I S  1 
T O  : C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  L t d e r  

M i n e r a l s  D i v i s i o n  
S t e .  3 1 1 - 2 1 5  C a r l i n g v i e w  Dr.. 
R e x d a l e  O n t a r i o  
M 9 H  5 x 8  

CERT. # : A 8 0 1 0 6 8 7 - 0 0 1 - 0  
I N V O I C E  # : 4 0 3 0 7  
D A T E  : 1 1 - N O V - 8 0  
P.0. # : N O N E  
P R J - W A T S U - G D A T 3 7 - 8 4  

O R l G  D N  A 8 0 1 0 3 5 1 .  
S a m p l e  P r e p  T h  ( Y A A )  

d e s c r i p t i o n  c o d e  P P ~  
8 0  WA 23333 R 214  D E L A Y t D  - - -- - - -- 
80 H A  23334 R 2 1 4  D E L A Y E D  
8 0  WA 23335 R 2 1 4  D E L A Y E D  
80 WA 2 3 3 3 6  R 2 1 4  D E L A Y E D  

1% C e r t i f i e d  by ...................... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

: C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  Ltd.. 
M i n e r a l s  D i v i s i o n  
S t e .  311-215 C a r l  i n g v i e w  Dr.. 
R e x d a l e  O n t a r i o  
n9w 5x8 

I [ C E R T I F I C A T E  O F  A N A L Y S I S  I I 
CERT. f i  : A 8 0 1 0 5 5 3 - 0 0 1 - A  
I N V O I C E  # : 39648 
O A T E  : 1 7 - O C T - 8 0  

O R I G I N A L L Y  ON A 8 0 1 0 3 5 1  
S a m o  I e P r e o  C u no P b Z n  A g  W 

d e s c r i ~ t i o n  c o d e  o ~ m  D D ~  o o m  o o m  o o m  o o m  
8OWA 2 3 3 3 3 R  2 14 -- -- 475 1900 4.4 25 

. 
C e r t i f i e d  by .. 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

T O  : C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  Ltd.9 
M i n e r a l s  D i v i s i o n  
S t e .  311-215 C a r l i n g v i e w  Or.. 
R e x d a l  e O n t a r  4 o 
M9W 5 x 8  

CERT. # : A 8 0 1 0 5 5 3 - 0 0 1 - 8  
I N V O I C E  # : 39648 
D A T E  : 1 7 - O C T - 8 0  

W A T S U - G O A T 3 7 - 8 4 R O C K  

O R I G I N A L L Y  O N  A 8 0 1 0 3 5 1  
S a m p l e  P r e p  S n 

d e s c r i p t i o n  code p p m  
8 0 W A  2 3 3 3 3 R  214 2 -- -- -- -- -- 
8 0 W A  2333411 2 14 1 -- - - -- - - -- 
8 0 W A  2 3 3 3 5 R  214 4 -- -- -- -- -- 
80WA 2 3 3 3 6 R  2 14 3 -- -- -- - - -- 



CHEMEX LABS LTD. 
ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 
To:  Canadian O c c i d e n t a l  Petroleum Ltd. ,  

Minerala Division,  
S t e .  311 - 215 C a r l i n m i e w  Dr.. 

212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V ~ J  2C1 
TELEPHONE: 984-0221 
AREA CODE: 604 
TELEX: 04-352597 

CERTIFICATE NO. A8010351-001-A 

INVOICE NO. 39788 

RECEIVED Sept. 6/80 

ATTN: 
Rexdale. Ont. M9W 5x8- ANALYSED 

WATSU GOAT 37-84 ROCK Oct. 20180 

SAMPLE NO. : 
PPM 
Th (NAA) 

80WA 23041R 5 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER, B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I CERTIFICATE OF ANALYSIS 

TO : Canadian Occidental  Petrofeum Ltd.9 CERT. I : A8010351-001-A 
H inera ls  D i v i s i o n  I N V O I C E  # : 38979 
Ste. 311-215 C a r l  ingvi  ew Or.. DATE r 19-SEP-80 
Rexdale Ontar io  
M9W 5x8 WATSU GOAT37-84ROCK 

Sample Prep Cu no P b Zn  A g U 
descr ip t ion  code pvm v ~ m  D I J ~  vpm pvm DPm 

UUWA Z 5 0 3 Y  K L 09 104 10 205 144 0. -- 
80WA 23040 R 205 12 1 380 855 4.8 -- 
80WA 23041 R 205 6 1 -- -- -- 3.0 
80WA 23042 R 205 8 1 -- -- -- 4.5 

8OWA 23043 R 205 14 1 -- -- -- 3.0 
4 4  t:, -- - -- . 
80WA 23045 R 205 16 1 -- -- -- 3.0 
8OWA 23160 R 205 4 1 -- - -- 1.5 
80WA 23167 R 205 54 2 2 6 3 40 0.2 -- 
80WA 23168 R 205 235 1 >4000 >4000 >20.0 -- 
6UHh 23169 R 205 760 I >4000 >4000 > Z O O ~  - 
80WA 23192 R 205 18 1 -- -- -- 2.0 
8OWA 23193 R 205 8 1 -- - -- 7.5 
80WA 23231 R 2 05 6 1 -- - -- 7.0 
80WA 23232 R 2 05 4 1 -- -- -- 2-5 
UUWA L J L 5 5  R zu!2 Z 1. -- -- -- 2.0 
80WA 23234 R 205 2 1 -- -- -- 5.5 
80WA 23244 R 205 4 1 -- -- -- 4.5. 
80WA 23245 R 205 54 3 2 4 16 1.4 -- 
8OWA 23246 R 2 05 430 2 2 2 0 0.2 - 
60-41 K 203 I * 5 0  1 b 10 194 1.B -- _ 
80WA 23248 R 205 36 2 2 600 0- 1 -- 
8OWA 23249 R 205 2 0 1 880 460 1.6 . -- 
BOWA 23250 R 205 18 2 2 26 0.1 -- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I I CERTIFICATE OF ANALYSIS 1 I 
I I 

TO : Canadian Dccidentaf  Petroleum Ltd.. CERT. # : A8010351-001-8 
M i n e r a l s  D i v i s i o n  INVOICE d : 38979 
Ste. 311-215 Car l i n g v i e w  Dr.. 
Rexdale O n t a r i o  
H9W 5x8 

DATE : 19-SEP-80 

WATSU GOAT37-84ROCK 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

CERTIFICATE OF ANALYSIS 

TO : Canadian Occ iden ta j  Pet ro leum Ltd.. CERT. I r A8010418-001-A 
M i n e r a l s  D i v i s i o n  INVOICE # : 38987 
Ste. 311-215 C a r l i n g v i e w  Dr.* DATE : 19-SEP-80 
Rexdale O n t a r i o  
n9w 5x8 WATSU GOAT37-84ROCK 

Sample Prep Cu no Pb Zn Ag U 
descr l p t l  on code D P ~  P P ~  PPm PPm PPm 

I 
80 HA 23339 R 205 172 6 5 1 78 0 1 
80 MA 23340 R 205 380 4 1 18 00 4 2 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I C E R T I F I C A T E  O F  A N A L Y S I S  1 
T O  : C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  i t d o +  

M i n e r a l s  O i v i s i o n  
S t e .  3 1 1 - 2 1 5  C a r  l i n g v i e w  Dr.. 
R e x d a l e  Ontar io 
M9W 5x8 

CERT. I : A 8 0 1 0 4 1 8 - 0 0 1 - 8  
I N V O I C E  C :, 38987 
DATE t 1 9 - S E P - 8 0  

WATSU G O A T 3 7 - 8 4 R O C K  



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
04-352597 

ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. ~8010167-001-~ 

TO: Canadian Occidental Petroleum Ltd., 
Minerals Division,  
Ste .  311 - 215 Carlingview Dr., 

INVOICE NO. 39792 

RECEIVED Aug. 26/80 - 

ATTN: 
Rexdale, Ont. M9W 5x8 ANALYSED 

WATSU GOAT 37-48 R. Oct. 20180 

SAMPLE NO. . PPM 
Th (MA)  

80WA 23140R 22 

MTMSE* 

U N A D U N  TESTINO 
CERTlFlEO BY: 

I.. OSIA,,IIOW 



CHEMEX LABS LTD. 

. ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS 

C E R T I F I C A T E  OF A K A L Y S I S  

: Canad ian  C c c i d e n t a l  P e t r o l e u r  L td . *  CEQT.  X 

M i n e r a l s  D i v i s i o n  I N V 3 I C E  X 

S t e .  311 -215  C a r l i n c v i e w  Dr., D A T E  

212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

TELEX: 043-9597 

R e x d a l e  C n t a r i o  

MSSJ 5 x 8  W A T S U  C C A T  37-48 R 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

: Candd i  an  Occ 
Y i n e r a l s  D i v  
S t e .  3 1 1 - 2 1 5  
R e x d a l e  C n t a  
K9W 5 x 8  

i d e n t a l  P e t r o l e u r r  L t d . ,  
i s i  on  

C a r l i n g v i e w  Dr . ,  
r  i o  

kATSU GCAT 3 7 - 4 8  R 

I ( CERTIF ICATE GF ANALYSIS 1 1  
CERT.  # : ~ a o i o i t 7 - 0 0 1 - 3  
I N V O I C E  # : 3 a 7 3 e  
DATE : 12-SEP-SO 

escr i c t  i o i  pp;n p OK D DT" DOIT 

O i i A  2 3 1 3 1 2  4 . 1  -- 8 2 

GidA 23147K 
G F A  2314eq  
C W b  2314RR 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

C E R T I F I C A T E  CF A N A L Y S I S  

: C a n a d i a n  C c c i d e n t a  l P e t r o l  e u r  Ltd.9 CERT. # : A B C 1 0 1 6 7 - 0 0 1 - C  

M i n e r a l s  3 i v i s i o n  
5 t e .  311-215 Car l i n ~ v i e r  3r.9 
R e x G a l e  C n t a r i o  

P'9W 5 x 8  

I N V O I C E  # : 3 8 7 3 8  
D A T E  : 1 2 - S E P - S C  

b !ATSU GOAT 3 7 - 4 3  R 

CTA e MEMBER 
I- C e r t i f i s d  by .. ................... 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
04-352597 

ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. A8010173-001-A 

TO: Canadian Occidental Petroleum Ltd., 
Minerals Division, 
Ste. 311 - 215 Carlingview Dr., 
Rexdale, Ont. M9W 5x8 

A n N :  WATSU GOAT 37-48R 

INVOICE NO. 39790 

RECEIVED Aug; 26/80 

ANALYSED Oct. 20/80 

- 
CERTIFIED BY: . 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

1 - ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

C E P T X F I C A T E  GF A N P L Y S I S  I 
C a n a d i a n  O c c i d e n t a l  P e t r o l e u a  L td. r  CERT.  # : A R C 1 0 1 7 3 - 0 0 1 - A  
M i n e r a l s  D i v i s i o n  I h V i J I C E  Y : 3 8 7 4 0  
S t e .  311-215 C a r l i n g v i e w  D r . *  D A T E  : 1 2 - S E P - 8 0  
Q e x d a l e  C n t a r i o  
,M9W 5 x 8  WATSU C 3 A T  3 7 - 4 8  R 

; a m p l e  C u  Wo P b Z n  
2 s c r  i p t  i o n  D ~ T ,  D G ~ ;  OPE D C I T  

)'./A 2 3 2 6 1 R  4 0 0  1 - - - - 
IklC 2 3 2 6 2 2  1 6  1 - - -- 
l W 4  2 3 2 6 3 3  3 2 4  6 4 5 0  
I K A  2 3 2 6 4 R  2 2 6 1 164  
> M A  2 3 2 6 5 R  4  6 1 1 7 2  1 2 5 C  
IWA 2 3 2 6 o R  1 6  1 -- - - 
)HA 2 3 2 6 7 R  6 1 - - - - 
3iJP 2 3 2 6 8 R  1 0  2  1 3 4  
3'43. 2 3 2 6 9 X  1 7 8  4 1 10 
3 ' d i  2 3 2 7 0 R  3 5 C  4 4  160  
;#A 2 3 2 7 1 R  1 4  5  1 6  2 
3WA 2 3 2 7 2 5  1 8 6 2 6 8 
O i l A  2 3 2 7 3 R  650 5 5 5 8 
0KA 2 3 2 7 4 R  2  6 4 1 5 2  
:'?:A 2 3 2 7 5 R  176  5 1 2 8 5  
3 i l A  2 3 2 7 5 R  5 5  0 3 1 4 6 
ONA 2 3 2 7 7 1 1  8 0 0  2 1 16 
DLiA 2 3 2 7 3 R  3 5 0  6 1 5 4 
O'WA 2 3 2 7 9 9  300 2 2 0  1 1 3 6  
o;iA 2 3 2 3 C R  2 0 Z -- -- 
3WA i 3 i a l R  1 0  1 - - -- 
CidA 2 3 2 9 2 R  4 3 0  P 1 5 4 
W A  2 3 2 ' 3 3 %  16 5 1 E 1 106 
3WA 2 3 2 ' 3 4 8  3 5 C  2  1 646  
3 K A  2 3 2 8 5 R  5 9 C  6 4  1 2 0 
3WA 2 3 2 8 b R  5 0 0  1 1 2 2  



CHEMEX LABS LTD. 

. ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

: Canadian O c c  

Yinerals Div 
Ste. 3 1 1 - 2 1 5  
Rexdale Onta 
fl9W 5 x 8  

CERTIFICATE OF ANALYSIS 

idental Petroleum Ltd.9 CERT. # 
ision INVOICE 
Carlingview Dr.7 DATE 

212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 
TELEX: 043-52597 

WATSU GOAT 37 -48  R 

Certifieo by ...................... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS - REGISTERED ASSAYERS TELEX: 043-52597 

CERTIFICATE OF ANALYSIS 

: C a n s d i  an  Occ 
M i n e r a l s  C i v  
S t e .  311-215 
R e x o a l e  On ta  
M 9 H  5x8  

i d e n t a l  P e t r o l e u m  Ltd.9 
i s i o n  
Car l i n g v i e w  Dr.* 

r i o  

C'RT. # : A6010173-001-C 
IhVOICE % : 3E74O 
DATE : 12-SEP-86 

WATSU G35T 37-48 R 

TC FCLLCU -- 

IHA 23267R TO FCLLZIW - - -- - - 
I W A  23268R -- -- - - - - 
I k ' A  23269R - - -- - - -- 
;WA 2327Cii -- -- -- - - 
I  232712 - - -- - - -- 
I w A  232722 -- -- -- -- 
)WA 23273R -- -- - - - - 
) M A  23274R -- - - - - - - 
)!<I 23275"1 -- - - -- -- 
YdA 23276R -- -- - - - - 
A  232772. - - - - - - - - 
);iA 232782 - - -- -- - - 
)HA 232792 - - -- -- -- 
;!4A 232DOS TP FCLL3kl -- - - - - 
i d 5  232312 TC F-CLLCW - - - - - - 
ihih 2 3 ? a 2 ~  - - - - -- -- 
) I * A  23263? - - -- - - - - 
)h'A 232843 - - -- - - - - 
) M A  23285i i  - - -- - - - - 
) M A  232869. - - -- - - - - 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. Tux: 

604 
04-352597 

ANALYTICAL CHEMISTS GEOCHEMISTS . REGlSrERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. A8010175-001-A 

TO: Canadian Occidental Petroleum Ltd., 
Minerals Division, 

INVOICE NO. 39791 

Ste. 311 - 215 cailinmiew Dr.. RECEIVED AUR- 26/80 - 
Rexdale, Ont. M9W 5x8- 

ATTN: WATSU GOAT 37-84 Rock ANALYSED Oct. 20180 

SAMPLE NO. : 
PPM 
Th (NAA) 

80WA 23292R 13 
80WA 23296R 37. 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

C E R T I F I C A T E  OF A N A L Y S I S  

: C a n a d i a n  O c c i 3 e n t e l  P e t r o l e u r  L td . t  
M i n e r a l s  C i v i s i o n  

S t e .  3 1 1 - 2 1 5  C a r l i n g v i e u  Dr.* 
R e x d a l e  C n t a r i o  

H 9 N  5 x 8  

CERT. # : A 6 C 1 0 1 7 5 - 0 0 1 - A  
I N V 3 I C E  # : 3 8 7 4 1  
DATE : 1 2 - S E P - 8 0  

am? 1 e C u P o P b Z n 
s c r i p t  I o n  PPm P P ~  3pm P D T  
- w A - 2 3 2 3 2 R  - - - - - - - - 
-.qA-Z3233K 10 6 1 116  
- d A - 2 3 2 9 4 R  1 8 4  4  1 1 5 4  
- i J A - 2 3 2 9 5 h  1 @ 3  8 6 4  4  

\- 
C e r t i f i e d  Sy ...................... 

ULYIIER 

CAHIDIAU TEST1W 

~ l A T I 0 "  
- 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

CERTIFICATE OF ANALYSIS 

: Canadian  O c c i d e n t a l  P e t r o l e u m  Ltd.9 
M i n e r a l s  D i v i s i o n  
Ste.  311-215 C a r l  i n g v i e w  Dr.. 
R e x d a l e  G n t a r i o  
H9W 5x8 

CERT. # : A8C10175-001-8 
INVOICE # : 3 8 7 4 1  
DATE : 12-SEP-8C 

-- 

"3 ' C e r t i f i e d  by ...................... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 
NORTH VANCOUVER. B C 

CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

/ I C E R T I F I C A T E  O F  A N A L Y S I S  ] I 
: C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  Ltd.9 

F i n e r a t s  D i v i s i o n  
S t e .  3 1 1 - 2 1 5  C a r l i n g v i e w  O r . *  
R e x d a l  e O n t a o i  o 
?49W 5 x 8  

CERT.  # : A 6 0 1 0 1 7 5 - 0 0 1 - C  
I N V C I C E  # : 3 8 7 4 1  
O A T S  : 1 2 - S E P - 8 0  

? s c r  i ~t i o n  ~ ~ r n  
) - k i A - 2 3 2 9 2 F .  T O  F C L L O W  -- -- - - 
;- ' .d4-23293R -- -- -- -- 
I - W A - 2 3 2 3 4 R  - - - - - - - - 
1 - U & - 2 3 2 7 5 R  -- -- - - - - 
I - Y A - 2 3 2 9 6 R  TO F E L L O W  -- - - -- 
1 - \ 4 P - 2 3 2 9 7 R  - - -- - - -- 
1 - K C - 2 3 2 9 5 R  -- -- - - - - 
1 - H A - 2 3 i 9 9 R  -- - - - - -- 
3 - $ A - 2 3 3 3 3 R  - - -- - - - - 

C e r t i f i e d  by 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 04342597 

CERTIFICATE OF ANALYSIS 

T O  : Canadian  O c c i d e n t a l  P e t r o l e u m  Ltd . r  
M i n e r a l s  D i v i s i o n  
S t e .  311-215 C a r l i n 9 v i e w  D r . ,  
Hexdale  O n t a r i o  
M9W 5x8 h 

C E R T .  # : A8010312-001-A 
INVOICE 5 : 40648 
D A T E  : 21-NOW-80 
P.0,  # : N O N E  
WATSU-GOAT37-84 HM 

S a n ~ r l e  F ' rer  C u Mo Pb Z n  AS U 
d e s c r i r t i o n  code  P r KI r ~ n i  r P nr P r ni rrnt rrm 

80WA 23157HM 2 13 32 2  8  4  162 0 .1  19 .5  
80WA 23183HM 2 1 3  14 1  14 6  6  0.2 5 .5  
8OWA 23184HM 213 24 1  20 64 0.2 9 .0  
80WA 23185HM 2 1 3  1 8  1 1 8  54 0 .1  13 .5  
8 0 W A 4 H M  213 f,? 2 30 8  0  0.2 14.0 

\ h e a  C e r t i f i e d  b r  . a +  . + . . . + . + e + + . + * . . e e  



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 
' 1 . ANALYTICAL CHEMISTS 
Ir 

GEOCHEMISTS REGISTERED ASSAYERS TELEX: 
- .  

I CERTIFICATE OF ANALYSIS 1 
TO : Canad ian  O c c i d e n t a l  P e t r o l e u m  L t d .  i 

M i n e r a l s  D i v i s i o n  
Ste. 311-215 C a r l i n s v i e w  Dr. i - ~ ~ 

Rexda le  O n t a r i o  
M?W 5x8 

CERT, # : A8010312-001-A 
INVOICE # : 40648 
DATE : 21-NOV-80 
P.0. # : NONE 
WATSU-GOAT37-84 HM 

Samr le  P r e r  Au - ( A A )  W Sn T h  (NAA) 
d e s c r i r t i o n  code rrtt P P a r r n t  r P nt 

80WA 23157HM 2  13 G:: I. 0  20 2  765 - - -- 
80WA 23183HM 213 ,: 1 0 7  2  120 -- -- 
80WA 23184HPl 213 .:: 1 0  ? 1 155 -- - - 
80WA 33185HM 213 .: 1 0  1 1 245 - - -- 
80WA 23214HM 2  13 .< 1 0  70 1 160 -- -- 

MEMBER C e r t i f i e d  h r  
U U O ( * Y  TESTIHO 

I 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX 043-52597 

I C E R T I F I C A T E  O F  A N A L Y S I S  I 
I I 

0 : C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  Ltd.9 CERT. # : A 8 0 1 0 3 1 2 - 0 0 1 - A  
M i n e r a l s  D i v i s i o n  I N V O I C E  # : 40305 
S t e .  3 1 1 - 2 1 5  C a r l i n g v i e w  Dr.*  D A T E  : 1 1 - N O V - 8 0  
R e x d a l e  O n t a r i o  P.O. # : N O N E  

S a m  l e  P r e p  C u  M o  P b Z n  A  !J U 
d e s c r i p t i o n  c o d e  P P ~  p p m  p o r n  D ~ r n  p p m  P P ~  

8 O H A  2 3 1 5 7 H M  213 3 2  2  8  4 1 6 2  0.1 19.5 



- 104 - 
CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS . . REGISTERED ASSAYERS TELEX: 043-52597 

/ I C E R T I F I C A T E  OF A N A L Y S I S  / I 
I 

0 : C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  L t d . 9  CERT. # : A 8 0 1 0 3 1 2 - 0 0 1 - 8  
M i n s r a l s  D i v i s i o n  INVOICE # : 4 0 3 0 5  
S t e .  3 1 1 - 2 1 5  C a r  l i n g v i e w  Dr . *  D A T E  : 1 1 - N O V - 8 0  
R e x d a l e  O n t a r i o  P.0. # : NONE 

S a m o  l e P r e p  A u  - ( A A )  W S n  Th  ( N A A )  
d e s c r i p t i o n  code P P ~  P P ~  P P ~  P P ~  

BOHA 2 3 1 5 7 F l M  213 < l o  20 2 D t L A Y E D  -- 
BOWA 2 3 1 8 3 H M  213 
8OWA 2 3 1 8 4 H M  213 
SOWA 2 3 1 8 5 H H  2 1 3  
8 0 W A  2 3 2 1 4 H M  213 

2 D E L A Y E D  
1 D E L A Y E D  
1 D E L A Y E D  
1 D E L A Y E D  

I- C e r t i f i e d  by ..................... 



212 BROOKSBANK AVE. 
NORTH VANCOUVER, B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
04-352597 

. ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 54846 

TO: CANADIAN OCCIDENTAL PETROLEUM LTD. 
Minerals Division 
Ste .  311 - 215 Carlingview Drive 

INVOICE NO. 38968 

RECEIVED Ju ly  22/80 
Rexdale, Ontario 

ATTN: -ReayxJiinexals ANALYSED Sept. 22/80 
M9W 5x8 PROJZCT: WATSU -T 37 - 8 4  

SAMPLE NO. : Th 
nnm 

OWA20195 43  
20196 24 
20197 220 

OWA20198 335 



212 BROOKSBANK AVE 
NORTH VANCOUVER. 8 C. 
CANADA V7J 2C1 
TELEPHONE 984-0221 
AREA CODE' CHEMEX LABS LTD. TELEX 

604 
04-352597 

ANALYTICAL CHEMISTS GEOCMEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 548$6 

TO: Canadian Occidental Petroleum Ltd., 
Minerals Division, 

INVOICE NO. 38284 

Ste. 311 - 215 Carlingview Dr., CC. Watson Lake, Y.T. RECEIVEO 

Rexdale, Ont. M9W 5x8 
July 22/80 

ATTN: Project Watsu, - Heavy Minerals ANALYSED - Aug. 27/80 

SAMPLE NO. : 
PFM PPM PPM PPM PPM PPM PPM PPM 
Mo Cu Pb Zn Aa W Sn U 

80WA 20195 1 34 28 62 0.1 4 4 7.0 
20196 1 24 44 94 0.1 60 4 5.5 
20197 1 20 108 52 0.1 65 4 14.0 

80WA 20198 1 14 30 76 0.2 80 4 44 



CHEMEX LABS LTD. 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS 

C E R T I F I C A T E  OF A Y A L Y S I S  

: Canadian Occiaental P e t r o i e u ~  Ltd.9 CERT.  # 
Minerals Division I N V O I C E  
Ste. 311-215 Carlingviaw 3 r . .  D A T E  

212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

TELEX: 043-52597 

Rexdal e Ontario 
M9W 5 x 8  

Certified by ...................... 



CHEMEX LABS LTD. 212 BROOKSBANK AVE 

NORTH VANCOUVER. B C 
CANADA V7J 2C1 

TELEPHONE (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAVERS TELEX 043-52597 

: Canad ian  Ccc 
H i n e r a l s  D i v  
Ste. 311-215 
R e x d a l e  Onta 
X S W  5 x 8  

i s i o n  
Car l i n g v i e w  3r.r 

r i o  

C iRT I t ICATE OF ANALYSIS 

i d e n t a l  P e t r o l e u m  L td . t  C E R T .  # : A8010304-001-8 
INVOICE # : 38763 
DATE : 15-SEP-80 

. - C e r t i f i e d  by .... \......-........... 
YLYBEI 

CAYIDIAH TESTIUI 

AssDa*TKII 



212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 
TELEPHONE: 984-0221 
AREA CODE: CHEMEX LABS LTD. TELEX: 

604 
04-352597 

. ANALYTICAL CHEMISTS GEOCHEMISTS r REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS CERTIFICATE NO. 54426 

TO: Canadian Occidenta l  Petroleum Ltd . ,  
Minera ls  Divis ion ,  
S t e .  311 - 215 C a r l i n w i e w  Dr. .  

INVOICE NO. 3 7 1 2 ~  

RECEIVED J u l v  10180 
Rexdale, Ont. M9W 5x8- 

ATTN: WATSU - GOAT STREAM SED. 
ANALYSED 

CC. Watson Lake, Y.T. 
J u l y  21/80 

SAMPLE NO. : PPM PPM PPM PPM PPM 
Cu Mo Zn U Ae 

80 WA 20195SS 20 1 86 3 .0  0.2 
80 WA 20196SS 48 4 880 17.0 1.0 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS - GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

I C E Q T I F I C A T E  OF ANALYSIS I 
I '  I 

: Canadian  O c c i d e n t a l  P e t r o l e u m  Ltd.r C E R T .  * : A8010262-C01-A 
" n a r a l s  D i v i s i o n  
S t e .  3 1 1 - 2 1 5  Car l i n g v i e w  Dr . .  
R e x d a l e  O n t a r i o  
:4 9 :"I 5  .K 5 

I N V 3 I C C  $ : 3 8 7 5 3  
DATE : 15-5EP-90  

WATSU-GOAT37-84 SOIL  

, a n p  l e C u  t. o P b Zn 
s s c r i p t ~ o n  P P ~  PDT O P T  e m  
-4 L ~ U U L I  1 4  1 7 - 5 6  

:A'A 2 3 3  19 1 4  1 1 0  7 6 
J W C  Z ~ C Z C  10 1 2 2  a 4  
3 ' r l i  2 3 3 2 i  3 b 1 1 f, 9 0  
3%1 2 3 0 2 2  2  2  1 2 2 7 2 
bv::, L 5 d L 4  - - 14  1 2  2  74 
O d L  2 3 0 2 4  3 6  1  3 3 1 6 4  
2.44 2 3 0 2 3  r e 1 3 6  7 6  
SWA 2 3 0 2 5  8  1 d 3 2  0 
2k : i  2 3 0 2 7  5 4 3  S 15:: 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 
NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

( 1 . ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAVERS TELEX: 043-52597 

( 1 C E 2 T I F I C A T E  OF ANALYSIS I I 
I '  I I 

: C a n a d i a n  O c c i d e n t a l  P e t r o l e u m  Ltd-r CERT. # : AEO10262-CO1-8 
M i n s r a ~ s  ~ i v i s i o n  
S t a .  3 1 1 - 2 1 5  C a r l i n g v i e w  Dr., 
R e x d a l e  O n t a r i o  
M9W 5 X B  

INVOICE # : 3 8 7 5 3  
DATE : 15-SEP-33 

hAT5U-GClAT37-L?4 S J I L  



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

ANALYTICAL CHEMISTS GEOCHEMISTS REGISTERED ASSAYERS TELEX: 043-52597 

CERTIFICATE 3F ANALYSIS 
I I 

: Canadian O c c i i e n t a l  P e t r o l e u m  L t d . ~  CERT. tt : 48010262-C02-A 
K i n e r a l s  D i v i s i o n  
S te .  311-215 Carl i n g v i e w  0 r . r  
R e x d a l e  C n t a r i o  

;49S 5 x 3  

INVOICE 4 : 38753 
DATE : 15-SEP-80 

FATSU-GOAT37-84 SOIL 

uW4 L 3 1 v J  I b I 4 U 1 'to 
G l i b  23137 i 0 2 3 5 370 
C '  23iG3 2 0 1 3 3 330 
L 23133 14 1 4 0 270 
OWL 23110 2 4 1 44 310 

\- C e r t i f i a d  by ...................... 



CHEMEX LABSLTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

1 1  CERTIFICATE OF ANALYSIS ( 1 
I J 

: C a n a d i a n  O c c i d e n t a l  D e t r o l e u r n  L t d - r  CERT. # : A8010262-002-0 
; 4 i n e r a l s  D i v i s i o n  
Ste. 311-215 C a r l  i n g v i e w  O r . .  
X e x d a i e  O n t a r i o  
119W 5 x 3  

ItdVDICE # : 3 8 7 5 3  
DATE : 15-SEP-80 

WATSU-GOAT37-84 SOIL 

> 2 d i l P  I 'J A 3 1.1 v, 

3 s c r  i p t  i o n  p om PPX .. . 
d r l u  L 3 U I l  L. 1 1 - - -- 
I d A  23372 0.1 1 -- - - 
3KA 23073 0.1 1 - - - - 
3W4 23074 0.1 1 - - - - 
3:JP 23075 0.2 1 - - - - 
m u  L 3 U I O  3. i I -- - - 
3 ' J A  23377 2.5 1 -- - - 
5k-14 23072 1.1 1 -- - - 
OUA 23073  3.3 1 -- - - 
D!d4 23GeG 3.3 1 -- -- 
J ' ~ ; A  L 3 . J C I  1.3 1 -- - - 
SW4 23082  0.1 2  -- - - 
3W.G 23083  C. 1 2  - - - - 
JC:A 23C34 0.1 2  - - - - 
C W L  23235 4.3 1 - - - - 
m , ~  L ~ L S O  3.1 15 - - - - 
3i4A 23087 0 . 2  1 5  - - -- 
Si\'",3?56 3.1 5 -- - - 
3 'JA 23339 0.1 4 - - - - 
C2.l 23C9S 0. 1 1 - - - - 
J t r *  L j V ' 9 1  U. 1 1 - - -- 
:3:;4 23052 0.1 1 -- -- 
J i < ;  23333 9.1 5 - - - - 
0 k I A  230'31. 3.1 2 - - -- 
db12 23095 0.1 1 - - - - 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAYERS TELEX: 043-52597 

I I CERTIF ICATE SF ANALYSIS 1 1  
: Canadian Occ 

X i n e r a l s  D i v  
Ste .  3 1 1 - 2 1 5  
R e x d a l e  Onta 
now 5 x a  

r i o  
NATSU-GOAT37-E?4 S O I L  

1 

i d e n t z  l P e t r o l e u m  Ltd. .  CERT. t! : A8010262-C03-A 
i s i o n  INVOICE # : 3 8 7 5 3  
Car l i n g v i e w  Dr.. DATE : 15-5EP-80 



CHEMEX LABS LTD. 

. ANALYTICAL CHEMISTS . GEOCHEMISTS REGISTERED ASSAYERS 

CERTIFICATE OF ANALYSIS 

: Canadian O c c i d e n t a l  P e t r o l e u n  Ltd.9  CERT. # 
X i n e r a l s  D i v i s i o n  INVOICE # 
Ste. 311-215 L z r l i n g v i e w  3r.9 DATE 
Bexdal e  O n t a r i o  
i ? ? W  5x3 WATSU-GCA 

212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 
TELEX: 043-52597 

: 33.753 
: 15-SEP-30 

T37-84 SOIL 

;amp I e  A 3 i. 
e s c r  i p t  i  an DDn Dpn 
Wri-i L 3 1 1 i  U. 1 1  - - -- 
O X 4  23112 0.4  3 5 -- -- 
OW4 23113 0.6 1 - - -- 
%A 231114 0.1 1 - - -- 
OWA 23115 3.1 1 -- - - 
mu L 3 1 1 3  U. 1 15 -- -- 
D N A  23117 0.1 1 - - - - 
OWA 23119 0.1 1 - - -- 
C W A  23119 3.1 1 -- -- 

C e r t i f i a c !  by . . . 
MEMBER 

UUADUH TISTINO 

m * T I o N  

Y 



CHEMEX LABS LTD. 212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 

CANADA V7J 2C1 

TELEPHONE: (604)984-0221 . ANALYTICAL CHEMISTS . GEOCHEMISTS ' REGISTERED ASSAVERS TELEX: 043-52597 

: Canadian O c c  
Minerals O i v  
Ste. 311-215 
R e x d a l e  Onta 
M9W 5 x 8  

ision 
Carlingview Dr.. 

rio 
NATSU-G3AT37-84 S O I L  

I '  I 

ijental P e t r o l e u m  Ltd.9 CERT. # : A8010303-001-A 
INVOICE # : 38762 
DATE : 15-SEP-EO 

1- Csrtified by . .... ....... . ........ 



CHEMEX LABS LTD. 

. ANALYTICAL CHEMISTS . GEOCHEMISTS . REGISTERED ASSAVERS 

212 BROOKSBANK AVE. 

NORTH VANCOUVER. B.C. 
CANADA V7J 2C1 

TELEPHONE: (604)984-0221 

TELEX: 043-52597 

I I C E R T I F I C A T E  OF A N A L Y S I S  1 I 
I J 1 

: Canadian 3 c c i d e n t a l  P e t r o l e u m  Ltd.9 CERT. # 
M i n e r a l s  D i v i s i o n  
S t e .  311-215 Car l i n g v i e w  Dr.* 
2 e x d a l e  O n t a r i o  
H9W 5 x 8  

I N V L I I C E  # 
DATE 

WATSU-GOA T37-84 S O I L  

C e r t i f i e d  by .. 



-* 
PROJECT WATSU 

1980 

Statement  of Expendi tures  
WATSON LAKF, LL 

C l a i m  GOAT 37-84 

Record Nmbers  YA55443-YA55490 

$ 6,550.00 
I 

1)  S a l a r i e s  & B e n e f i t s  

3,875.00 
2 

2) He l i cop te r  f l y i n g  - 12.3hours  @ $315/hour 

3 )  S c i n t i l l o m e t e r  r e n t a l s  (Urtec) 

4) Geochemical Analyses - 326 

Sub T o t a l  

5) Administration @ 10% 

T o t a l  

Notes: - 

1 
Pro-rated on b a s i s  of  25 man-days worked on c la ims  conduct ing geo log ica l /  
g e ~ c h e m i c a l / ~ e o ~ h ~ s i c a l  surveys  o u t  of a  t o t a l  of  511 man-days spen t  on P r o j e c t  
Watsu surveys  (see  a t t a c h e d  breakdown on fo l lowing  s h e e t ) ,  u n i t  c o s t  @ $262/man- 
day. 

L 
Hel icop te r  f l y i n g  completed by Northern Mountain H e l i c o p t e r s  Inc. ,  P r i n c e  
George, B.C., u n i t  c o s t  @ $315/hr. 

3 ~ r o - r a t e d  on b a s i s  of 25 man-days worked on c l a i m s  conduct ing geophys ica l  
surveys  o u t  of a  t o t a l  of 461 man-days spen t  on P r o j e c t  Watsu surveys 
( see  a t t a c h e d  breakdown on fo l lowing s h e e t ) ,  u n i t  c o s t  @ $34.70/man-day. 

4 Geochemical a n a l y s e s  completed by Chemex Labs of  Vancouver, B.C. (see a t t a c h e d  
c o s t  breakdown), u n i t  c o s t  @ $7.78 /sample. 



C l a i m  G r o u p  

B.C. 

ALLEN 

KAZ 

NEED 

PLATE 1-2 

PLATE 3-4 

RAN 

SHAR 1-2 

SHAR 10 

SHAR 3, 4, 9, 11 

SHAR 5-6 

SHAR 7-8  

PROJECT WATSU 

S a l a r i e s  & B e n e f i t s  C o s t s  - 1 9 8 0  

YUKON 

GOAT 1-36 

BORDER 

B I G  OX 1-72 

co 
GOAT 37 -84  

I C E  

LICK 

MOX 

o n  
P I S A  

SAL 

T I E R  

wox 
NISU 

B I G  OX 7 3 - 7 6  

TOTALS 

No. of 
Man-Days  



Claim Group 

B.C. 

ALLEN 

PLATE 1-2 

PLATE 3-4 

RAN 

SHAR 1-2 

SHAR 10 

SHAR 5-6 

SHAR 7-8 

YUKON 

GOAT 1-36 

BORDER 

BIG OX 1-72 

co 
GOAT 37-84 

ICE 

LICK 

MOX 

OXY 

PISA 

SAL 

TIER 

wox 
NISU 

TOTALS 

PROJECT WATSU 

Scintillometer Rentals - 1980 

No. of 
Man Days @ $34.7/m.d. 



Invoice /i 

41021 

40836 

40691 

40622 

40175 

40771 

40314 

39694 

40650 

PROJECT WATSU 

GOAT 37-84 CLAIMS 

1980 

Geochemical Cost Breakdown 

Cer t i f ica te  # 

A8011 137-001-A 

A8010817-001 

A8011181-001-A 

A8011137-001-A 

A8010818-001 

A8011181-001-A 

70380 

70219 

A8010687-001-A 

-B 

A8010687-001-A 

-B 

A8010553-001-A 

-B 

A8010351-001-A 

A8010351-001-A 

-B 

Amount 



GOAT 37-84 

(Fwd.) 

Invoice  # 

40305 

C e r t i f i c a t e  # 

A8010312-001-A 

-B 

54846 

TOTALS 

Amount 

$111.80 



APPENDIX I1 

ROCK DESCRIPTIONS 

Fine-grained, dense quartz-amphibole-epidote-calcite 
skarn with 10% disseminated to  aggregated 
~ v r r h o t i t e .  + 0.2% disseminated s chee l i t e .  

80 -WA- 2 30 40R Black s ta ined,  dense rock from micaceous p h y l l i t e  
zone. Small quartz  vein cu t t ing  through it: 
black-stained pyr i t e  cubes - in  vugs, mostly is s o f t ,  
coarse c r y s t a l l i n e ,  black or black-stained 
Fe-carbonate ( 7 ) .  

Biotite-muscovite quartz-monzonite, 
coarse-grained, hypidiomorphic . 
Composition: K-spar (30%) ,  plag (42%) ,  b i o t i t e  
(6%)-muscovite (2%) .  aua r t z  (20%) .  

80-WA-23042R Bio t i t e  granodior i te ,  fine-grained, equigranular,  
hypidiomorphic. 
Composition: K-spar (20%).  plag (55%) ,  quartz  (15%) .  

' b i o t i t e  ( 10% ) . 

Coarse-grained b i o t i t e  quartz  monzonite, s l i g h t  
c a t a c l a s t i c  texture :  c r y s t a l l i n e ,  hypidiomorphic. 
Composition: K-spar (30%) ,  plag (40%) ,  quartz  ( 2 5 8 1 ,  
b i o t i t e  (5%) .  



~iotite quartz monzonite-granodiorite: medium to 
fine-grained, crystalline, hypidiomorphic . 
Composition: K-spar (40%), plag (40%) ,  quartz 
(lo%), biotite (10%). 
Mo Cu - - - U Th (ppm) 
1 14 2.5 ?!i 

80-WA-23045R Biotite quartz monzonite - crystalline, 
hypidiomorphic, coarse-grained. 
Composition: K-spar ( 40% ) , plag (40% ) , quartz 
(15%). biotite (5%). 
- Cu U Th (ppm) MO - - - 
1 14 3 15 

Samples 80-WA-23131R-80-WA-23133R are from a 10-50 cm wide skarn zone at the 
main quartz monzonite contact. Length not estimated. 

Intensely limonite-manganese-stained skarn; 10-15% 
pyrite, from 10 cm wide zone at contact. 

Limonite-stained garnet-quartz-epidote skarn with 
<1% oxidized pyrite and trace molybdenite; from 50 
cm wide band. 
Mo Cu Pb Zn 9 Sn W (ppm) - 

2 1.55 
- 

0.m6% 0.4 3 5 

80-WA-23133R Feldspathic skarn on hybridized quartz monzonite 
from 50 em wide skarn on dyke/carbonate contact: 
1-2% pyrite. 



Samples 80-WA-23134R to 23139R are from a poorly exposed calc-silicate and 
sulphide skarn zone at limestone/quartz monzonite contact. Exposed over 
5 m x 5 m area, buried under talus at north end. 

Highly gossanized (porous) 
feldspar-amphibole-quartz-pyrite (10%) skarn; from 
small 10 x 20 a n  zone in calc-silicate skarn. 

Diopside-garnet-amphibole ( ? ) skarn with 
disseminated chalcopyrite (1%) and pyrrhotite 
( < l % ) r  from marain of sul~hide-rich zone. 

Coarse-grained garnet skarn with minor amphibole + 
calcite: trace pyrrhotite. - - 
Mo Cu Pb 9 3 W (pprn) - - - - 

4 74 6 70 0.5 4 5 

Slightly gossanized quartz-diopside skarn with 
5-10% pyrrhotite and - +1% chalcopyrite; from sulphide 
zone. 
MO - Cu - Pb Zn Sn (ppm) 9 (oz/ton) WO ( % )  

1 1 m  
- 

3 0.8x 1 0.80 0x2 

Massive pyrrhotite (80%)-quartz (20%) skarn; from 
sulphide zone. - 
MO - Cu Pb Zn Sn W (ppm) 9 (oz/ton) 
2 2235 mi 3 m  

- 
1 250 0.66 

Interlaminated siliceous, amphibolitic skarn ; trace 
disseminated chalcopyrite and +3% euhedral 
pyrrhotite ; from sulphide zone, - - 
MO - Cu Pb - ~ n -  Sn w (ppm) 

4 8m 2 in 1.9 7 230 



Fine to medium-grained b io t i t e -quar tz  monzonite; 
45% K-feldsuar; 35% p las ioc lase ;  15% auartz;  5% b i o t i t e .  

Limonite and manganese-stained, a l t e r ed  
quar tz  monzonite - no mafic minerals;  kaolinized 
K-feldspar and plagioclase;  1-2% p y r i t e ;  from 5-20 
cm s h e a r l j o i n t  i n  quartz  monzonite; quartz  i n  
open-space f i l l i n q s  . 

S l i g h t l y  gossanized, massive pyr i t e  skarn with 
minor greenish ca l c - s i l i c a t e  mineral (d iops ide?) .  
From 50 cm x 50 cm zone i n  1-meter th ick  garnet -ca lc i te-  
epidote skarn on margin of r ec rys t a l l i z ed  limestone 
xenol i th .  

80-WA-23143~ Fine-grained, massive b i o t i t e  granadior i te  ( ? )  with 
65% plagioclase ;  15-20% b i o t i t e ;  10% K-feldspar; 5% 
quar tz .  
Mo Cu U - - - - Th ( P P ~ )  
1 94 8.0 46 

Samples 80-WA-23144R t o  -23149R a r e  from the  top pa r t  of a 5-10 meter-wide gul ley  
(near r idge c r e s t )  between quar tz  monzonite and metasedimentary rocks. 23144R and 
23145R a r e  from outcrop a t  contact zone. 23146 t o  23149 a r e  f l o a t  samples in  the 
gu l l ey  ( v i r t u a l l y  i n  s i t u )  . 
80-WA-23144R Intensely  black (manganese?)-stained ca l c - s i l i c a t e  - bearing micaceous qua r t z i t e .  Black 

alteration/mineralization a l s o  occurs 
micaceous laminae. 

along 



80-WA-23146R 
( f l o a t )  

Black-s ta ined q u a r t z  monzonite; l i m o n i t i c  
open-space v e i n l e t s  w i t h  i r r e g u l a r  v e i n l e t s  o f  
b l ack ,  w e l l - c r y s t a l l i z e d  minera l  ( s i d e r i t e  o r  
p y r o l u s i t e ? )  
- Cu Pb Zn 9 Sn W (ppm) MO - - 
1 22 6 2155 0.7 4 2 

S p h a l e r i t e  ( 1 5 % ) - s i d e r i t e ( ? )  replacment ve in ing  
t r a n s e c t i n g  r e c r y s t a l l i z e d  l imes tone .  - 
MO cu ~b Zn 9 % W (ppm) - - 
1 24 2 m  4.37% 1.5  3 1 

80-WA-23147R Black-stained s p h a l e r i t e  (10%)  - brown carbona te  
( f l o a t )  ( s i d e r i t e ? )  rock.  

M o  Cu Pb Zn & 1 (ppm) - - 
1 1 86 4 3 9 %  1.5  4 3 

4.85% 

80-WA-23148R 
( f l o a t )  

Massive, c o a r s e - c r y s t a l l i n e  u n i d e n t i f i e d  b l ack  
minera l :  10% brown carbona te  ( s i d e r i t e ? ) .  

80-WA-23149R S e r i c i t i c  rock ( s e r i c i t i z e d  q u a r t z  monzoni te?) ,  
( f l o a t )  w i th  + 4 0 %  u n i d e n t i f i e d ,  dense ,  mass ive /ear thy  to  

wel l - -drys ta l l i zed  b lack  minera l  ( a  manganese 
phase?) . 

80-WA-23150R Quartz-amphibole-diopside skarn  w i t h  +3% 
dissemina ted  p y r i t e  and t r a c e  scheeliFe; from 0.5 x 
1 meter zone i n  unmineral ized g a r n e t  ska rn .  
Mo Cu Pb Zn 9 % W (ppm) - 
1 555 

- 
8 1x 1 . 3  8 2 



Rusty-weathering, dense, s i l i c eous  
quartz-diopside-amphibole-biotite skarn with 2% 
disseminated fine-grained chalcopyri te  and 2 %  
pyr rho t i t e :  from 2 m th ick  x 10 m ( 7 )  skarn a t  
r ec rys t a l l i z ed  limestone/quartz monzonite contact .  - 
Mo Pb Zn - - - - sn w (ppm) Cu ( % )  
14 8 300 10.0 16 40 0 x 0  

80-WA-23152R White to  buff weathering, medium-grained, massive 
t o  vaguely f o l i a t e d  a l b i t e  g r an i t e  (?)  : 70% 
plagioclase,  15% quartz ,  10% K-feldspar, 5% 
b i o t i t e .  

80-WA-23153R Limonite-stained, f  ine-grained 
garnet-quartz-amphibole-diopside skarn with +4% 
disseminated pyr rho t i t e  and - +0.1% disseminated 
blue-fluorescing s chee l i t e .  From 1.0 m th ick  
sulphidic  skarn a t  margin of 5 m x 10 m limestone 
xenoli th in  quartz  monzonite. 
Mo Cu ~b Sn (ppm) ( % )  - 

6 3 5 0  
- 
1 62  1.2 7 0 . d  

Megacrystic Biotite-Muscovite Quar tz  Monzonite 
Coarse-grained b i o t i t e  ( l o % ) ,  muscovite ( 5 % ) .  
quar tz  (10%) .  monzonite with K-spar megacrysts 
(10%) up t o  5 an long. 
Mo Cu - - - - Th (ppm) u 

Samples 80-WA-23167R t o  -23169R a r e  from a sulphidic  skarn and an adjacent 
galena-sphalerite-pyrite mineralized quartz-carbonate vein a t  extreme northern 
end of property. 

80-WA-23167R Pyr i t i f e rous  Skarn 
Very fine-grained, compact, amphibole-diopside- 
garnet-r ich skarn with fine-grained p y r i t e  
disseminated throughout (+2-5%). - Limonite- 



s ta ined .  Found adjacent  to galena-rich shear zone. - - 
Mo Cu Pb Zn Sn W (ppm) - - - 

2 54 26 3 m  0.2 Z3 2 3  

Galena bearing quartz-carbonate vein 
In tense lv  rusted-al tered carbonate-auartz vein with 
minor gaiena. Found i n  6 an shear/Fracture zone. 
Mo Cu Sn W (ppm) - - zn ( % )  9 (oz/ ton)  
1 2 7 5  1 15 0.86 x 6 4  0.86 

0.86 5.47 1.00 ( r e p l i c a t e )  

Galena-sphalerite bearing sheared Quar tz  Monzonite 
In tense ly  rus ted-a l tered ,  fine-grained, sheared 
b i o t i t e  quar tz  monzonite ( skarn?) ,  minor s i d e r i t e ? ,  
d e n d r i t i c  manganese s t a i n ,  t r a ce  galena and 
s p h a l e r i t e  and pyr i t e .  Found i n  6 an shear / f rac tu re  zone. - - 
M; Cu Sn W (ppm) P b  Zn ( % )  & (oz/ ton)  - - 
0 1 1  1.x 1.a 1.94 

1.36 1.54 2.12 ( r e p l i c a t e )  

80-WA-23192R Coarse-grained, c r y s t a l l i n e ,  hypidiomorphic 
b io t i t e -qua r t z  monzonite; appears to be a 
pegmatit ic s t r i n g e r  cu t t i ng  through the  rock. 
Composition: K-spar (40%) .  p lagioclase  (30%).  
quar tz  (10%).  b i o t i t e  ( 20% ) . 
Mo Cu - - - - Th (ppm) U 
1 18  2 8 

Blackish fine-grained D io r i t e ,  from a dyke, 
c r y s t a l l i n e ,  hypidiomorphic. 

80-WA-232 31R Massive, medium-grained b i o t i t e  granodior i te :  45% 



w l a a i o c l a s e .  30% b i o t i t e .  15% K-feldswar. 10% a u a r t z .  

80-WA-2 32 32R Massive, medium-grained b i o t i t e  q u a r t z  monzonite: 
15% q u a r t z ,  10% b i o t i t e ,  55% p l a g i o c l a s e ,  20% 
K-fe ldspar .  

Cu MO - - u - - Th ( P P ~ )  
1 4 2.5 7 

80-WA-23233R Dyke, mass ive ,  medium-grained, e q u i g r a n u l a r  
b i o t i t e - m u s c o v i t e  quartz-monzonite;  3% b i o t i t e ,  2% 
muscovi te ,  20% q u a r t z ,  35% p l a g i o c l a s e ,  40% 
K-feldspar.  
Mo Cu - - - - Th ( P P ~ )  u 
1 2 2 2 

White, f i n e -  t o  medium-grained, mass ive ,  equ ig ranu l a r  
b i o t i t e  quartz-monzonite;  5% b i o t i t e ,  25% K-fe ldspar ,  
50% p l a g i o c l a s e ,  20% q u a r t z .  

White, medium-grained e q u i g r a n u l a r ,  mass ive  t o  
vague ly  f o l i a t e d  b i o t i t e - q u a r t z  monzonite;  45% 
p l a g i o c l a s e ,  35% K-fe ldspar ,  10% q u a r t z ,  10% 
b io t i t e .  

80-WA-23245R S e r i c i t i c  and l i m o n i t i z e d  q u a r t z  monzonite.  Trace 
p y r i t e  ( 7 ) .  Contac t  - a l t e r e d  i n t r u s i v e .  
M o  Cu P b  Zn AJ- Sn W (ppm) - - - - - - 
54 3 24 16  1 . 4  1 2  



Limonite-stained, massive, siliceous skarn with 
minor garnet and amphibole; 10-15% subhedral 
pyrrhotite. From buried contact zone of quartz 
monzonite with calc-silicate hornfels and 
recrystallized limestone. 
Mo Cu Pb Zn A - - - 3 S" W ( P P ~  
2 435 2 20 0.2 1 1 

Garnet-epidote-calcite-diopside skarn with trace 
disseminated pyrrhotite; 10 m x 2-3 m skarn at 
limestone/quartz monzonite contact. 

Massive diopside-quartz-garnet-amphibole skarn with 
15% coarse pyrrhotite; from 0.3 x 1.0 m zone in 
above skarn. 

Limonite-stained, whitish, altered (sericitized) 
quartz monzonite - no mafic minerals; +1% 
disseminated euhedral pyrite; from 2m ?i 5 m 
sub-horizontal shear/fracture zone in quartz 
monzonite. 

Samples 80-Wa-23250R and 23251R are from the same skarn zone. 

Massive garnet-diopside-quartz skarn, 1Gm x 6m 
xenolith in quartz monzonite. - 

Mo Cu Pb & Sn W (ppm) - - - - 
2 18 2 26 0.1 7 1 

Garnet-diopside-quartz-pyrrhotite (15-20%) - 
chalcopyrite (<I%) skarn from 1 m 



x 6 m marginal zone of skarn above (see 
80WA23250R) ; from one of several sulphide-bearing 
pods. Trace fine-grained disseminated scheelite . 

0.12 (replicate) 

Samples 80-WA-23252R to -23254R are from talus below an inaccessible 15m x 5m 
(7) bright orange gossanous skarn (7) zone in quartz monzonite. 

80-WA-23252R 
(float) 

80-WA-23253R 
(float) 

Limonite-stained, silicified and sericitized quartz 
monzonite contact rock. 10% disseminated 
subhedral pyrrhotite. 

Intensely limonite-stained boulder of slightly 
gossanous (pitted) pyrrhotite skarn; 70% pyrrhotite 
with 30% unidentifiable (limonite-stained) 
calc-silicate minerals. Trace fine to 
coarse-grained scheelite. 

80-WA-23254R Limonite-stained, 0.6 x 0.6 x 0.9 m boulder of massive 
(float) . pyrrhotite skarn (90% pyrrhotite) . 

Mo Cu Pb g-I 9 Sn W (ppm) - 
2 6 K  

- - - 
1 32 1.2 1 1 

80-WA-23255R Massive pyrrhotite skarn; 90% pyrrhotite, 10% 
(float) quartz + amphibole; approximately 0.2% fine to 

medium-grained, disseminated scheelite (note, some 
molybdoscheelite in other specimens). From area of 
basically in situ skarn float around outcrop of 



r ec rys t a l l i z ed  limestone; garnet-amphibole skarn 
a l so  Dresent. - 
Mo Cu Pb Zn - - sn  (ppm) ( % )  

5 low 8 - 28 q . 6  7 0.30 
0 .l9 r e p l i c a t e  

Hornblende-biotite d i o r i t e :  massive to  fo l i a t ed ,  
50% plagioclase ,  50% hornblende + b i o t i t e ,  in  pa r t  
ch lo r i t i z ed .  Trace disseminated py r i t e .  Local minor 
K-feldspar . 
MO CU- w u Th (ppm) - - 
1 4 m  1s 2.0.2s 

Muscovite - b i o t i t e  quartz-monzonite. White to  
s l i g h t l y  l imonite-stained, massive, medium-grained, 
equigranular . 20% quartz ,  40% K-feldspar , 35% 
plagioclase ,  3% muscovite, 2% ch lo r i t i z ed  b i o t i t e .  
Dyke i n  above d i o r i t e .  

80-WA-2326 3R Compact, fine-grained diopside-garnet-amphibole- 
c a l c i t e  skarn: from 0-40 cm skarn band a t  margin of 
10 m th ick  quar tz  monzonite dyke. 

80-WA-23264R Compact, medium-grained garnet-diopside-amphibole- 
c a l c i t e  skarn: <1% disseminated euhedral py r i t e .  
From 50 cm th ick  skarn pod a t  dyke contact .  
Mo Pb Zn 1 (ppm) - - 

6 22 1 1E 0.2 4 1 

80-WA-23265R Black, coarse-grained, well c ry s t a l l i z ed  mineral 
(F loa t )  (manganese-stained Fe-carbonate) intergrown with 

euhedral prismatic  quartz .  Vein mater ia l  ( 7 )  from 
talus-covered area of quartz  monzonite/limestone 
contact .  



contact. 

80-WA-23266~ Same as 23262R: grey-weathering : K-feldspar 
slightly pinkish. 

Cu W u - - Th ( P P ~ )  
1 16 1 2.5 5 

80-WA-23267R Biotite-muscovite-quartz monzonite: white, fine to 
medium-grained, foliated, equigranular; 15% 
K-feldspar; 10% quartz: 65% plagioclase, 5% 
biotite, 5% muscovite. 
M O G W U  - - - Th ( P P ~ )  - 
1 6 1 3.5 7 

Garnet-diopside-calcite-actinolite skarn. From 1-meter 
thick skarn at limestone/dyke contact. 

Samples 80-Wa-23269R and -23270R are in situ loose fragments from the area of 
diorite contact. 

80-WA-23269R 
(Float) 

Gossanized altered intrusive rock or skarn. 

80-WA-2 3270R Gossanized pale coloured (diopside-quartz?) skarn 
(Float) 

Gossanized pale coloured (diopside-quartz?) skarn with 
trace pyrrhotite. 

80-WA-23271R Garnet-diopside-calcite-quartz skarn. 
(float) - MO - Cu - Pb 9 - -  Zn A Sn W (ppm) 

5 14 1 62 0.1 3 1 



80-QA-23272R 
(float) 

Slightly gossanized garnet-quartz-calcite skarn 
with trace pyrrhotite. 

Samples 80-WA-23273R to -23277R are talus fragments from the bottom of talus 
slope derived from the main north-south ridge system. 

80-WA-23273R 
(float) 

80-WA-23274R 
(float) 

80-WA-23275R 
(float) 

80-WA-2 3276R 
(float) 

Quartz-actinolite-pyrrhotite skarn or hybridized 
aranite. ., 
Mo Cu Pb 9 Sn (ppm) - - W03 ( % )  - 
5 6 E  6 58 0.7 7 0.10 

Compact, dense, garnet-amphibole-quartz skarn, 
trace pyrrhotite. 

Garnet-quartz-amphibole-pvrrhotite (2%) skarn. 

Rusty-weathering, greenish-coloured hybridized 
granitic rock or skarn, very siliceous, muscovitic; 
local coarse pyrrhotite. 

80-WA-23277R Massive pyrrhotite skarn; 90% pyrrhotite, 10% 
(float) quartz + amphibole ( 7 ) .  

Samples 80-WA-23278R and -23279R from 1.5 meter wide skarn adjacent to thin 
quartz monzonite dyke. 

Very gossanized (pitted) hybridized quartz 
monzonite or skarn: very siliceous. No visible - 
sulphides . 
MO cu ~b Zn ~ ( p p m ) ' ~ ~  (%) 
- b 3 5 6 7 -  0.5 3 5 3 8 



Typical massive garnet-amphibole-quartz 
I-dio~side-calcite) skarn. <<I% finely - 
disseminated molybdenite. 
MO cu Pb Zn 9 Sn (ppm)WO ( $ 1  - - 
220 300 1 l x  0.6 7 id4 

Biotite Quartz Monzonite 
Grev, medium-srained, massive, equiqranular, - - - 
hom&eneous biotite quartz monzonite . 
Composition: K-spar 25%, plagioclase 35%, quartz 
30%. biotite 10%. 

Muscovite-quartz Monzonite 
Medium-grained, equigranular, homogeneous, massive 
muscovite-quartz monzonite. 
Composition: K-spar 35%. plagioclase 30%, quartz 
25%. muscovite 10%. 

Samples 80-WA-23282R to -23286R are from rubble in area of limestone/quartz 
monzonite contact zone. 

80-WA-23282R 
( float) 

80-WA-23283R 
(float) 

Rusted Skarn 
Strongly rusted, limonitized, highly altered skarn 
rock. Quartz-garnet-amphibole skarn; minor 
yellow-blue fluorescing scheelite. 
ho cu ~b 9- w (ppm) - - 
8 4 s  1 54 0.5 4 450 

Skarn 
Medium-grained, coarsely banded garnet - green 
amphibole-quartz-calcite-pyrrhotite rich (<I%) 



80-WA-2 3284R 
( f l o a t )  

80-WA-23285R 
( f l o a t )  

80-WA-23286R 
( f l o a t )  

ska rn .  Moderately l i m o n i t i z e d  on weathered 
s u r f a c e ;  minor b l u e - f l u o r e s c e n t  s c h e e l i t e .  

S i l i c e o u s  Skarn  
F ine-a ra ined  aarnet-am~hibole-auartz-calcite - 
pyrrh&ite ( 4 i )  skarn . -  F ine  c;oscutt ing q u a r t z  
v e i n s .  
Mo Cu Pb Zn 9 Sn W (ppm) - 

2 335 
- 
1 6 x  

- 
0.7 2 2 

Rusted Skarn  
Highly  r u s t e d ,  l i m o n i t i z e d ,  f i ne -g ra ined ,  s i l i c e o u s  
s k a r n .  Quar tz -garne t -amphibo le -ca lc i t e  r i c h ,  
p u r p l e  t a r n i s h  on weathered,  f r a c t u r e d  s u r f a c e s .  
Mo Cu Pb Zn 9 g W (ppm) - 
64 555  

- 
1 6 m  1.6 3 3 

P y r r h o t i t e - r i c h  Skarn  
Green, medium to  coarse -gra ined ,  mass ive  
amphibole-epidote-pyrrhotite (+20%) .  Minor 
P y r i t e ? .  P y r r h o t i t e  occurs  in-large blebs up to  1 
c m  d iamter  o r  a s  f r a c t u r e  f i l l i n g .  

Muscovite Pegmat i t e  
Also  i n c l u d e s  sample o f  b i o t i t e  q u a r t z  monzonite 
w i th  10% biot i te ,  10% K-fe ldspar ,  20% q u a r t z ,  60% 
p l a g i o c l a s e ,  mass ive ,  medium-grained, e q u i g r a n u l a r .  - - .  
w -U ~h (ppm) - - 
5 3.5 i-3 



Garnet-diopside-quartz Skarn 
Trace s chee l i t e .  

Sample from gossanous zone. Quartz-serici te  s c h i s t  
with 5-10% m. t r ace  cw. 

Gossan zone, dark grey micaceous qua r t z i t e .  Trace 
sulwhide ( p y r r h o t i t e ? ) .  - - - 
Mo Cu Pb Zn 9 Sn W (ppm) - - - - 
38 18 6 44 0 . 6 7  5 

Sheared a l t e r ed  b i o t i t e  quartz  monzonite. 
Minor s e r i c i t i c  a l t e r a t i o n ,  s trong purple ( i r on  
s t a i n ? )  coating on f r ac tu re s ,  adjacent possible 
shear [ f a u l t )  zone 

80-WA-23297R Large quartz  vein subcropping in t a lu s ;  projec ted  
( f l o a t )  contact  between marble and quartz  monzonite. 

Essen t ia l ly  milk-white quartz  with red-purple 
hematite coating f r ac tu re s .  
Mo Cu P b  Zn 9 - - - W - ( P P ~ )  

2 28 10 44 0.8 6 3 

80-WA-23298R Garnet-quartz-diopside skarn i n  t a l u s .  
( f l o a t )  - Mo - Cu - Pb 9 Sn - W (ppm) 

4 14 1 34 0 . 6 3  2 



80-WA-23299R Garnet-diopside-quartz-tremolite skarn , 1- 3% py . 
Mo Cu Pb Zn 9 Sn W (pprn) - - - - 
8 26 12 2% 0 . 8 3  2 

Gossan zone, contact between quartzite and fine 
crvstalline quartz monzonite with garnet. 

Samples from skarn/vein ( ? )  zone in float between granite outcrop and 
limestone outcrop (10 m separation). Zone about 5 meters wide (station 
K40-4) . 

80-WA-23334R 
(float) 

80-WA-23335R 
(float) 

Altered quartz monzonite; sericitized and black 
stained (manganese?) and limonitized on surface, 
along cracks and throughout. <1% disseminated 
~vrite. F r m  outcroo immediatelv above float. 
A A - - 

- Sn W U 2 (pprn) MO cu ~b Zn 9 - - - 
2 84 475 1900 4.4 2 25 375 3 

Compact garnet-amphibole-calcite-epidote skarn. 
<1% disseminated pyrite and (1% molybdenite. 

Black-stained, porous (gossanized), highly altered 
intrusive rock(?) or vein material ( ? )  . 
Open-spaced filling of euhedral quartz. 3% 
disseminated pyrite and trace fine-grained galena. 
May be gradational to rock type 80Wa23333R. 
Mo Cu Zn - Sn W U - Th (pprn) Pb ( % )  % (oz/ton) - 
2 4575 2 ~ 0  4 3 175 8 0 .= 4.94 

4.76 replicate 



80-WA-23336R 
( f l o a t )  

Possible vein mater ia l  in qua r t z i t e .  Assemblage of 
quartz ,  s p h a l e r i t e  (20%),  s i d e r i t e  and p y r i t e  
(15%) .  'Spha le r i t e '  is in  large  black-stained 
rhombs and is possibly s i d e r i t e .  
Mo Cu - - - Th (ppm) Zn ( % )  Pb & Sn W U 
48 74 2- 17 3 1J 1z0.0 i7 1 x 4  

80-WA-23337R 
( f l o a t )  

Vein mineral izat ion ( ? )  . Sphaler i te  rock with + - 
30% s p h a l e r i t e  and +55% of  a black-stained, 
semi-lustrous well c r y s t a l l i z e d  mineral t h a t  is 
e i t h e r ,  oxidized spha l e r i t e  or oxidized Fe-carbonate . 
Both are  intergrown with 10% euhedral quartz .  5% 
p y r i t e  i n  bands ( separa t ing  spha l e r i t e  from 
black-stained mineral. 
Mo Cu Sn W (ppm) Pb - - - Zn ( % )  Ag (oz/ ton) 

6 1G 1 1  0.- 8.72 1-72 

80-WA-23338R Limonitized and s e r i c i t i z e d  quartz  monzonite cut by 
t h i n  (2-3 mm) black quartzose vuggy v e i n l e t s .  <1% 
disseminated pyr i t e  in  quartz  monzonite. From 3 cm 
planar shear zone with brecciated quartz  monzonite 
(30 cm) along margins. 
Mo Cu Pb Zn & W (ppm) - - 
14 14 4 E  1750 1.0 1 2 

Coarse-grained garnet-diopside-quartz-skarn from 
l-m wide skarn zone a t  r ec rys t a l l i z ed  limestone/ 
hornblendic s c h i s t  contact .  

Massive pyr rho t i t e  (90%) skarn from 0.7 x 2 meter 
pod i n  above garnet i ferous  skarn. Local t r a c e  
malachite s t a in ing  and t r ace  disseminated s chee l i t e .  
MO - Cu Pb - Zn A - 3 S" W ( P P ~ )  

4 3 z  1 18 0.4 2 2 



Appendix I11 - Sampling and Laboratory Procedures 

I. SAMPLING PROCEDURES 
. .  . 

A) Heavy Minerals 

1. A sample site is selcted which exhibits maximum 

sorting of stream bed material. Active (below water) 

or previously active (dry now but previously below 

water) sites may be chosen. Leading edges or sides 

of gravel bars with large boulders are most attractive. 

In practice, the ideal case is rare and one chooses 

the best possible site. . 

2. Gravel and cobble material is shoveled into a large 

(18" to 24") gold pan into which 1/4" holes have been 

drilled. The material is vigourously shaken in still 

water so that - 1/4 in. material passes the screen into 
a second; matching pan. Enough -1/4 in. material is 

collected to fill an 18" x 24" poly bag (usually one 

large pan or two smaller ones). The -1/4" material is 

r 
returned to camp. 

3. The - 1/4 in. material is panned to achieve a con- 
centrate of heavy minerals and aggregates containing 

heavy minerals. Approximately 80% of the original mat- 

erial (20 - 25 lbs) is discarded while a 1 - 2 lb. con- 
centrate is obtained. The concentrate is sealed in a 

plastic or cloth bag (cloth is preferred as it allows 



the sample to dry, thus reducing shipping weight)and then 
. . 

sent to the laboratory for geochemical analysis. 

B) Stream Sediment 

1. A presently or previously active stream site is selected 

which exhibits minimum sorting ie. quiet water, and 

accumulation of fine sandy and silty material. If the 

stream is too active, material can be obtained from. . 

bank-moss which acts as a trap, or by digging out the 

lee of large boulders. 

2 .  Three to four handfuls of material is collected and 

after squeezing to remove excess water is placed in high 

wet-strength, heavy duty, prenumbered kraft envelopes. 

The samples are dried in the field and then sent to 

the laboratory for geochemical analysis. 

C) Soil - 
/ 1.. 'B' horizon or talus fine material is sampled. . 

. .  . . . - .  

2. Three to four handfuls of material are .collected into 

heavy duty, high wet-strength kraft envelopes which 

are dried in the field and then sent to the laboratory 

' for analysis. 



D) Sample Site Information Card 

1. At each soil or stream sample site, an 80 column 

field data card is completed. The sampler records 

such information as sample number, location and type, 

depth of stream, sample composition, vegetation, drain- 

age, etc. Separate cards are used for stream and soil 

samples in order to record pertinent information. 

. 
11. Laboratory Procedures 

A. Sample Preparation 

i) Heavy Minerals 

1. Samples dried and weighed. 

2 .  Screen - 10 mesh material from sample and weigh; weigh 

and retain +10 mesh material left on screen. 

3. Use -10 mesh fraction for heavy liquid separation. 

4 .  ~rahsfer -10 mesh (fine) fraction into a 1000 nil. 

separatory funnel containing 200 mls. of tetrabromoethane ( S . G .  2.96 

5 .  Shake sample gently in heavy liquid. Particles of 

fines adhering to sides of the separatory funnel can be washed into 

the heavy liquid by slowly rotating the funnel at an oblique angle. 

The "heavies" (S.G. 72.96) will slowly settle to the bottom of the 

heavy liquid. 

6. Drain the "heavies" into a small filter funnel. Drain 

excess heavy liquid and light materials into a separate filter fun- 

nel. collect all heavy liquid into a waste receiving bdttle. 



7. Save light minerals (S.G. c2.96). Wash "heavies" 
? 

fraction with methanol to remove residual tetrabromoethane. Use 

the same procedure on light minerals fraction. Dry both fractions 

and weigh. Retain the "lights" in a suitable sealed container. 

Save 0.5 gm of "heavies" in a plastic vial for visual examination. 

8 .  Pulverize the remaining "heavies" in an agate mortar 

and pestle and h~mo~enizekefore weighing for analyses. 

9. ~naiyse the "heavies" powder for appropriate elements. 

The number of elements analysed for is determined by the amount of 

"heavy" material obtained in separation. 

. . 

ii) Stream Sediments . 

1. Samples are sorted 

haurs. 

and dried at 50°c for 12 to 16 

2. Dried material is then screened to obtain the -80 mesh 

(177 micron) fraction. The rest of the material is discarded. 

3. -80 mesh fraction material is weighed and analysed for 

appropriate elements. 

iii) Soils.: 

Same procedure as for stream sediments. 

iv) Rocks 

1. Entire sample is crushed. 

2. If necessary (7250 gms.). The sample is split on a 

Jones splitter, the reject is retained for a short period. 

3. The split fractian is pulverized in a ring grinder 
r 

such that 90% passes a 200 mesh (74 micron) sieve. 

4. The -200 mesh material is weighed and analysed for 

the appropriate elements. 
-. 
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B. Elemental Analyses 

!, 

i) pprn Copper, Lead, Zinc, Si1ver;Molybdenum (Atomic Absorption 

1. A 1.0 gm portion of.-80 mesh soil or stream sediment 

or -200 mesh rock flour or pulverized "heavies" is digested in conc- 

centrated, hot, perchloric - nitric acid ( H C ~ O ~ - H N O ~ )  for 2 hours. 

2. ~igested sample is cooled and made up to 25 mls. with 

distilled water. 

3 .  Solution is mixed and solids allowed to settle. , 

4 .  Cu, Pb, Zn Ag and Mo are determined by atomic absorp- 

tion, using background correction for Pb and Ag analyses. 

Bkgd. Flame Wave Length Detection Chemex - + 1 Std. 
Exement Corr. Type hm Limit Standard Deviation 

Pb Yes A 217.0 1 PPm 59 ppn - + 1 

Ag Yes A 328.1 0.2 ppm 8.5 ppm + 0.5 - 

r 

A = Air acetylene flame. 

N = Nitrous oxide - acetylene flame. 

ii) ppm Tin (Sn) (Atomic Absorption) 

1. A 1.0 gm sample of -80 mesh soil or stream sediment, 

-200 mesh rock flour or pulverized "heavies" is scintered with arnmon- 

ium iodide. 

2. The resulting tin-iodide is leached with a dilute 

HC1 - ascorbic acid solution. 



3. The TOP0 complex is then extracted into MIBIC 

(Methyl isobutyl ketone) and anaylsed via atomic absorption. 

4 .  Detection limit: 1 ppm Sn 
. .. . . 

' ' iii) ppm Tungsten (W) (Colourimetric) 

1. 0.5 gm of -80 mesh soil or stream sediment, -200 

mesh rock flour or pulverized "heavies" is fused with 

bisulfate and leached with HC1. 

2. The reduced form of W is complexed with toluene 3, 4 

dithiol and extracted into an organic phase. 

3. The resulting colour is visually compared to simil- 

arly prepared standards. (Colourimetric method) 

4. Detection limit: 2 ppm W 

iv) ppb Gold (Atomic Absorption) 

1. A 5 gm sample of -200 mesh rock flour or pulverized 

"heavies" is ashed at 800°c for 1 hour. 

2. Ashed material is digested with aqua regia twice to 

dryness. 

3.  Digested material is taken up in 25% HC1. 

4. Au is extracted as the bromide into MIBK and analysed 

via atomic absorption. 

5. Detection limit: 10 ppb Au 

V) ppm Thorium (Th) (Neutron Activation) 

1. 1 gm of -80 mesh soil or stream sediment, -200 mesh 

rock flour or pulverized "heavies" is weighed into a polyethelene 

vial and heat sealed. 

2. Samples, along.with standards, are then irradiated 



-. 
for sufficient pkriods to ieceiire a neitron dose of 1-3 X lolo to 

. . 
3. Following irradiation, samples are cooled for at least 

. one week and thorium determined by the measurement of its chal'acter- 
. . . . . . . . 

istic gamma ray, using a semiconductor (Ge (Li)) detector.. 

4 .  Detection limit: 1 ppm Th 

vi) Uranium (U) (Fluorimetry) 

A) Uranium in soils, stream sediments, "heavies", rocks. 

1. 1 gm of -80 mesh soil or stream sediment, -200 mesh rock 

flour or pulverized "heavies" is digested with hot, HC104-HN03 

to strong fumes of ~ ~ 1 0 4  for approximately 2 hours. 

2. The digest is-diluted to volume and mixed. 

3. An aliquot is extracted into MIBK with the acid of an 

aluminum nitrate-tetrapropyl ammonium hydroxide salting solution. (TPi 

4. Uranium in the MIBK is determined by evaporating a portion 

of the MIBK in a platinum dish and fusing with a mixture of Na2C03- 

5. The fluorescence of the fused flux is measured to determine 

the uranium content. 
* 

6 .  Detection limit: 0.5 ppm U 



APPENDIX IV 

STATISTICAL TREATMENT OF ANALYTICAL RESULTS 

Frequency Distribution Tables 

Frequency Distribution Diagrams 

Cumulative Frequency Diagrams 



TABLE 1 3  

FREQUENCY DISTRIBUTION - GRANITIC ROCKS 

Copper 

I n t e r v a l  
(PW) Frequency 

Molybdenum 

I n t e r v a l  
(PW) Frequency 

Uranium 

I n t e r v a l  
(PW) Frequency 

0-4 1 6  

.5-8 5 

Thorium 

I n t e r v a l  
(PW) Frequency 



Ppm cu 

Figure 7 

Frequency Distribution 

Granitic Rocks 
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. - FREQUENCY DISTRIBUTION - SKARNS 
. . ! 

ZINC MOLYBDENUM CoppER 9 - 
I n t e r v a l  I n t e r v a l  I n t e r v a l  I n t e r v a l  

(ppm) Frequency (ppm) Frequency ( p p )  Freguency (ppn) Frequenc: 
. - . - - .  , . . >  . . - .. .. ' .. . . .  k2 14 0-20 7 0-4 30 0-50 1 0  ' 

SILVER - 
I n t e r v a l  

TIN TUNGSTEN 
bterval- Interval 

f p p )  Frequency (PW) Frequency (PP) Frequency 



LEAD 

MOLYBDENUM 

4 8 12 16 20 +20  

( P P ~  

Figure 8 

Frequency Distribution 

Diagrams - Skarns 

(PP~) 

TIN 

1 





TABLE fi 

FREQUENCY DISTRIBUTION FOR SOILS MOLYBDENUM 

Interval 
(PW) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

+9 

Cumulative Cumulative 
Frequency Frequency Percentage 

7 8 78 83.0 



PP" 
Frequency Dirtilbuti~, 

M O L Y B D E F I U ~  
s oi15 FIGURE 9 - . . ..- 

8 - . . 



Curnul~tivt Frcguancy 
so: Is 

FIGUFE 10 



TABLE 1'6 

Interval 
(PP) 

0-10 

FREQUENCY DISTRIBUTION FOR SOILS 

COPPER 

Cumulative Cumulative 
Frequency Frequency Percentage 

26 2  6  2 8 . 6  

TABLE 17 

FREQUENCY DISTRIBUTION FOR SOILS 

LEAD - 

Interval Cumulative Cumulative 
(ppm) Frequency Frequency Percentage 



PP" 
Frefuency Distribdion 

COPPER 
So; Is 



F I G U R E  12 



PP". 

Frequency Dishbukon 
LEAD 
seils 

Figure 13 



FIGURE 14 



TABLE 1% 

FREQUENCY DISTRIBUTION FOR SOILS 

ZINC - 

Interval Cumulative 
(PW) Frequency Frequency 

Cumulative 
Percentage 



Frquency Distribution 
z INC 
Soils 

FIGURE 15 



Cumula+ivc F r e ~ u e n c ~  
ZINC 
5.; Is 

F I G U R E  16 



TABLE 1 9  

FREQUENCY DISTRIBUTION FOR SOILS 

SILVER 

I n t e r v a l  C u m u l a t i v e  
( P P ~  F r e q u e n c y  F r e q u e n c y  

I ,  

0 .1 8 3 8 3  

0.2 7 9 0 

0.3 3 93  

0.4  2 9 5 

0.5 

0.6 1 

0.7-1.0 

, 1.1 1 

1.2-1.4 

1 . 5  1 

+1.5 2 - 
1 0 0  

TABLE 20 

FREQUENCY DISTRIBUTION FOR SOILS 

TUNGSTEN 

I n t e r v a l  C u m u l a t i v e  
( P P ~  F r e q u e n c y  F r e q u e n c y  
i ( 

C u m u l a t i v e  
P e r c e n t a g e  

89.2 

C u m u l a t i v e  
P e r c e n t a g e  

87.7 



Frequency Dir+ribu%wn 

SlLV ER 
soils 



FIGURE 18 



Fre%uencj D i sh  bu+;on 

TUNGSTEN 

F I G U R E  19 





TABLE 2 1 

FREQUENCY DISTRIBUTION FOR RADIOMETRIC READINGS 

Interval Cumulative Cumulative 
( ppm Frequency Frequency Percentage 

141-160 4 4 3.4 

161-180 6 10 8.5 

181-200 14 24 20.5 

201-220 13 37 31.6 

221-240 17 5 4 46.2 

241-260 26 8 0 68.4 

261-280 16 96 82.1 

281-300 13 109 93.2 

301-320 4 113 96.6 

321-340 3 116 99.1 

341-360 1 117 100.0 

361-380 1 



- 

It0 160 180 200 220 240 260 280 300 320 340 160 300 400 

c.p.s 

GOAT 37-86 CLRIMS 
Fryuency Dis+r;bu+i~n 

RADlOMETRIcS 
FIGURE 21 



/ ; 1 I I I I 1 I I I I .  

160 180 200 220 260 260 280 3ao 3212 9 0  360 

c.p.s. 

CumuIa+w~ F r e V e n c ~  

Padieme +r;cF 

FIGURE 2 2  
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