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INTRODUCTION 

The  'Toodoggone Volcanics'  comprise a n o r t h w e s t - t r e n d i n g   b e l t   a t   l e a s t  90 
kilometres  long  and  15  kilometres  wide,  located 300 k i lomet res   nor th  of 

a lka l ine   su i t e   p robab ly   depos i t ed   i n   an   i s l and-a rc   env i ronmen t .  The 
Smithers.  They a r e  an  Early  Jurassic ,   predominant ly   subaerial ,   calc-  

r e g i o n a l   s t r a t i g r a p h i c   s e c t i o n   i n c l u d e s  a base of andes i t i c   f l ows  which 

andesi t ic   to   daci t ic   composi t ion  (Panteleyev,   1983,   this   volume).   Si lver  
i n t e r f i n g e r   w i t h  and a re   ove r l a in  by flows and py roc la s t i c   rocks  of 

and   go ld ,   p r inc ipa l ly   a s   a rgen t i t e  and electrum  (Schroeter ,   1981) ,   occur  

o t h e r  hand,   pervasive  s i l iceous  zones which a r e   s t r a t i f o r m  and s t r a t a -  
i n  d i sco rdan t   qua r t z   ve ins  and grossly  stratabound  stockworks.  On the  

bound appear  to  contain  only  minor  amounts of precious  metal   mineral iza-  
t i on   a l though   e r r a t i c   h igh   va lues  are common. The vein  and  stockwork 
occurrences  have  sharp  boundaries  and  narrow a l t e r a t i o n   h a l o s ;  con- 
co rdan t   s i l i ceous   zones  are d i f f u s e  with ex tens ive   wa l l rock   a l t e r a t ion  
cha rac t e r i zed  by c l ay  minera ls ,  a l u n i t e ,  and b a r i t e .  

F i g u r e  4 2  Locatlon map f o r   t h e  S i  l v e r  Pond (Cloud Creek) and  Wrich-Awesom 
occurrences. 
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morphology  and  wallrock a l t e r a t i o n  of these  two types of s i l i c a  
mis  research  addresses   the  problem of d i s t r i b u t i o n  and v a r i a b i l i t y   i n  

occurrences by analys inq  two occurrences.  The  wrich-Awesome,  which 

p e r v a s i v e   s i l i c e o u s  zone (F ig .  4 2 ) .  Each area  was mapped a t  '1:5000. 
r e p r e s e n t s   t h e  v e i n  and stockwork  type,  and  Silver Pond (Cloud  Creek), a 

Approximately  150  hand  specimens of a l t e r e d  rock  and 58 chip  samples of 
s i l i c e o u s   r o c k  were c o l l e c t e d .  lhe s i l i ceous   s amples   a r e   cu r ren t ly   be ing  
ana lysed   fo r  16  e lements   including  gold  and  s i lver ;   a l terat ion assemb- 
l ages   a r e   be ing   de f ined  by x-ray  analysis .  

T h i s   r e s e a r c h   c o n s t i t u t e s   p a r t  of a g r a d u a t e   t h e s i s   c u r r e n t l y   i n   p r o g r e s s  
a t  the  Universi ty  of Western  Oltario;  it is supported i n  p a r t  by the 
M i n i s t r y  of Energy,  Mines  and  Petroleum  Resources. 

F I W r e  43. Al terat lon  minera l   zoning i n  t h e  SI l v e r  Pond (Cloud  Creek) 
area. 
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SILVER POND (CLOUD CRlmK) AREA 

LOCATION AND GENERAL GEOLOGY 

The S i l v e r  Pond (cloud  Creek)   occurrence  (Si lver  Pond, S i l v e r  Sun, s i l v e r  
Creek  claims) i s  approximately 2 k i lomet res  west of the  Lawyers prospect .  

p h y r i t i c   a n d e s i t e   w i t h   s u b o r d i n a t e   i n t e r b e d s  of l i t h i c   l a p i l l i   t u f f  and 
It is a 5-kilometre-square  area of low r e l i e f   t h a t  i s  under la in  by por- 

agglomerate.   Atti tudes  measured from t u f f a c e o u s   b e d s   s t r i k e   c o n s i s t e n t l y  
n o r t h e a s t   w i t h   d i p s  of less than 20 degrees   to   the  northwest .   Exposures  
of  agglomerate  occur i n  only  one f a u l t   b l o c k   t h a t  is on the   south- fac ing  
slopes immediately  north of Cloud creek.  

The a r e a  is segmented by a network of f a u l t s  which  acted  as  channelways 

are l o c a l l y   a l t e r e d ;   p e r h a p s   t h e y   o c c u p y   e a r l y   f a u l t s  which  were r eac t iv -  
fo r   hydro the rma l   f l u ids .  Dykes of syen i t e   o f f se t   t he   l aye red   rocks  and 

a t ed   l a t e r   t o   p rov ide   access   t o   hydro the rma l   f l u ids .  A f r e s h   s y e n i t e  
dyke  dismembered  by a s e r i e s  of e n  echelon f a u l t s   i n d i c a t e s   t h a t  more 
more than one phase of f a u l t i n g   a f f e c t e d   t h e  area. 

ALTERATION 

The S i l v e r  Pond (Cloud  Creek)   a l terat ion  zone is c i r c u l a r  i n  o u t l i n e   w i t h  
a diameter of 2 kilometres .  A number of i s o l a t e d   ' p a t c h e s '  of inter- 
m e d i a t e - a d v a n c e d   a r y i l l i c   a l t e r a t i o n  and s i l i c i f i c a t i o n  occupy  the 
c e n t r a l  z o n e .   A l t e r a t i o n   g r a d e s   l a t e r a l l y   i n t o   a n   o u t e r   p r o p y l i t i c   z o n e  
(Fig.  4 3 ) .  

INTERMEDIATE-ADVANCED ARGILLIC ZONE 

replace primary minerals i n  p o r p h y r i t i c   a n d e s i t e s .  
I n  t h i s  zone   s econda ry   qua r t z ,   c l ay   mine ra l s ,   s e r i c i t e ,   and   a lun i t e  

c r y s t a l l i n e   q u a r t z  i s  most  abundant  there are low-lying mounds of 
Where micro- 

undetermined   th ickness   tha t  are up t o  150 metres by 50 me t re s   i n   s i ze .  

a lmost   comple te ly   ob l i te ra ted ;   on ly   ou t l ines  of r e l i c t   f e l d s p a r  pheno- 
In   these  mounds t h e   o r i g i n a l   p o r p h y r i t i c   t e x t u r e  of t h e   a n d e s i t e  is 

d isseminated   gra ins  i n  qua r t z .   Ba r i t e  commonly occurs   wi th   quar tz  as 
c r y s t s  and b i o t i t e   c r y s t a l s   r e m a i n .  Pyrite is ra re ,   occu r r ing   a s   f i ne ,  

c r y s t a l   a g g r e g a t e s   l i n i n g   c a v i t i e s   o r   a s  irregular g reasy   wh i t e   c lo t s  up  
to 3 cent imet res   across .  

A r eces s ive  zone p a r t i a l l y   t o   c o m p l e t e l y   e n c l o s e q   a l l   s i l i c e o u s   o c c u r -  
rences .   Typica l ly   these   rocks   a re   whi te  w i t h  yellow-orange  surface 
ox ida t ion ,   d i sp l ay  a remnant po rphyr i t i c   t ex tu re ,   and  are composed almost  
e n t i r e l y  of c lay   minera ls .   Dicki te ,   kaol in i te ,   montmor i l lon i te ,   and  
i l l i t e  a r e   t h e   p r i m a r y   c o n s t i t u e n t s ;   a l u n i t e  and s e r i c i t e   a r e   s u b o r d i n -  
a t e .  The s t r a t i f o r m   n a t u r e  of ' w h i t e '  rocks  with  co-spat ia l   pervasive 
s i l i c a   o c c u r r e n c e s   s u g g e s t s   t h a t  a t empora l   r e l a t ionsh ip  exists.  lhis 
r e l a t i o n s h i p   m i g h t  be  due i n   p a r t   t o   p r i m a r y  bed p o r o s i t y   i n   u n d e r l y i n g  
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t h e   p o r p h y r i t i c   a n d e s i t e .  Red s t a i n i n g  is  imparted by hemati te  and 
t u f f s   t h a t   e n a b l e d   f l u i d  movement a long  the  base  and  through  f ractures  i n  

g o e t h i t e ;  commonly b r i l l i a n t   h u e s  of i r r i d e s c e n t   g r e e n  and  blue  occur on 
f r a c t u r e   s u r f a c e s .  

A younger  phase of s i l i c a  emplacement  formed  discontinuous  veins up t o  2 
cen t ime t re s  wide t h a t   c o n s i s t  of terminated  quartz  crystals and l e s s e r  
chalcedonic   quartz .  They cut  both  white  rocks and syeni t" .  

PROPYLITIC ZONE 

Th i s   ch lo r i t e - ca rbona te -ep ido te   a l t e r a t ion  zone i s  widespread  and  extends 
beyond the  boundary of t he  mapped a r e a   a t   S i l v e r  Fund. In   the   t rans i -  

phenocrysts  show s igns  of cor ros ion  and a l t e r a t i o n   t o   w h i t e   c h y  and 
t i o n a l   a r e a  be tween   t he   a rg i l l i c  and p ropy l i t i c   zones   p l ag ioc la se  

d i s semina ted   py r i t e  and   magnet i te   a re   ub iqui tous   wi th in   th i s   t rans i t iona l  
c a l c i t e ,  and amphibole is commonly replaced by chlor i te , .   Fine-grained,  

a r ea ,   bu t   each   r a re ly   cons t i t u t e s  more than 3 per cent of the  rock, 

Oxida t ion   of   pyr i te   and   magnet i te   occurs   th roughout   the   a l te ra t ion   sys tem 
but   does   no t   appear   to   pene t ra te   deeply   in to   the   rocks .   Fur ther ,  i n  
a r e a s  of p r o p y l i t i c   c h l o r i t e - c a r b o n a t e - e p i d o t e   a l t e r a t i o n ,   i n t e n s i v e  
'bleaching'   and  replacement of the  rock by c lay   minera ls  i s  absent,,   These 
obse rva t ions   sugges t   t ha t   t he   b road   pa t t e rns   o f   a l t e r a t ion   obse rved  i n  
t he   S i lve r  Pond area  are  hypogene. 

LOCATION AND GENERAL GEOLOGY 

The Wrich-Awesome a rea  i s  25 k i lomet res   southeas t  of Baker minesite 
between  Attycelley  meek  and F i n l a y  River  (Fig. 42) .  Panteleyev  (1982) 
presented  a compilation  of the regional  geology  south (of Finlay  River. 
The geology  and  dis t r ibut ion  of  known quartz  stockwork and vein 

andes i te   f lows   wi th  intervening  beds of c r y s t a l  l i t h i c  t u f f  unde r l i e   t he  
occurrences  within the   s tudy   a rea  are shown on Figure 44. Porphyr i t i c  

ma jo r i ty  of  the mapped a rea .  These rocks  correspond  with  pante.teyev's 
map u n i t  5b and  grade upward i n t o   q u a r t z o s e   t u f f s   t h a t   a r e   s i m i l a r   t o   t h e  
ove r ly ing   g rey   dac i t i c   a sh   f l ow  tu f f  ( u n i t  6, Panteleyev,  1982).   Takla 
Group  pyroxene  basalt,   limestone, and cher t   c rop   ou t   a long   the   wes te rn  
margin  of t h e  map-area. A f a u l t   r e l a t i o n s h i p  between m k l a  and  'modog- 
gone  volcanic  rocks i s  indica ted .   mkla   cher t   beds   ou t l i .ne   chevron-s ty le  

northeast   as   opposed  to   shal low  westward  dips  i n  the  nearby 'Ibodoggone 
fo lds   wi th   ampl i tudes   up   to  7 metres and  most m k l a   m c k s   d i p   : s t e e p l y  

no r th  of  Attycelley  meek.  Coarse-grained  quartz  monz(mite is ,exposed 
rocks.   Takla  rocks  are  also  exposed i n  a fault-bounded wedge d i r e c t l y  

where t h e  overlying  modoggone  rocks have been  removed hy e r o s i o n   i n   t h e  
no r the rn   pa r t  of the  area.  
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Figure 44. rSology and distribution of s i l i c a  occurrences i n  t h e  
Wr i ch-Awesons area. 
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ALTERATION 

A tabular ,   d i scont inuous   zone   charac te r ized  by s i l i c i f i c a t i o n  and c l a y  
minera ls  is a l i g n e d   s u b p a r a l l e l   t o  a major   northwest- t rending  faul t   zone 
(F ig .  44) .   p lar tz   s tockwork  and  vein  occurrences  designa. ted by numbers 1 
and 2 on Figure 44, form  nar row  subver t ica l   zones   conta in ing   ind iv idua l  
v e i n s   t h a t  are up t o  4 cen t ime t re s  wide in   b recc i a t ed   t r achyandes i t e .  
Quar t z   i n   t he   ve ins   occu r s   ma in ly  as clear t e rmina ted   c rys t a l s ;   t he re  are 

or t i n t e d  to shades of red  and green by hemat i t e   and   ch lo r i t e ,  forms 
lesser amounts  of  amethystine  quartz,  Chalcedonic s i l i ca ,  which is  white  

banded  veins that  c r o s s c u t   t h e   o l d e r ,  clear quar tz   ve ins .  Calcite 
commonly f i l l s   v o i d s   w i t h i n   t h e  clear c r y s t a l l i n e   v e i n s .  

metres wide, is o u t l i n e d  by pa le ,   c l ay -a l t e r ed   po rphyr i t i c   rocks  and 
A tabular  zone on the  Wrich claims (3  on  Fig.  44),  approximately 100 

c o n f i n e d   t o  a fault-bounded area. The pale co lour  of these  rocks 
r e f l e c t s   r e p l a c e m e n t  of  phenocrysts  and  matrix material i n  the h o s t  

showed t h a t   t h e   w h i t e   r o c k s   c o n t a i n   k a o l i n i t e  and m n o r  amounts of 
a n d e s i t e  by a mixture   of   white   quartz   and  c lay  minerals .  X-ray a n a l y s i s  

pyrophyl l i te   (Panteleyev,   1982) .   Widespread  hemati te   and  l imonite   impart  
a rus ty   co lou r  to outcrop   sur faces .  

The quartz-kaol ini te   assemblage  grades  outward  into a l a r g e r  zone 
c h a r a c t e r i z e d  by c h l o r i t e - c a l c i t e - e p i d o t e - p y r i t e   a l t e r a t i o n .  This 
p ropy l i t i c   a s semblage   cha rac t e r i zes   t he   en t i r e   t r achyandes i t e   un i t  and 
a l s o   o c c u r s   i n  the g rey   dac i t e .   I n   t he  area mapped, .zhe i n t e n s i t y  of 
a l t e r a t i o n  decreases away from f a u l t   z o n e s   s u g g e s t i n g   t h a t  i t  is f r a c t u r e  
c o n t r o l l e d .   P y r i t e   o c c u r s  as f i n e - g r a i n e d   d i s s e m i n a t i o n s   i n   t h e   a l t e r e d  
rocks;  it averages 1 t o  2 per cent   genera l ly   bu t   exceeds  5 per c e n t  
within  one-half   kilometre of i n t r u s i v e   r o c k s   t h a t   l i e  to the   nor th .  
Fine-grained  disseminated magnetite is a l s o   p r e s e n t   i n   t r a c h y a n d e s i t e  and 
dacite.   'Reddening'   of  feldspar  phenocrysts is a phenomenon t h a t  becomes 
more  pronounced  adjacent to vein  and  stockwork  occurrences  in the area. 

be a l t e r a t i o n  to K-feldspar. 
I t  might be caused by a l b i t i z a t i o n  and ox ida t ion  of magnet i te  or it might 

MINERALIZATION 

The  on ly   minera l iza t ion   observed   in  the Wrich-Awesome area   occurs   wi th in  

occur rence   cons i s t s  of b lebs   o f   ga lena   in  a gangue of q u a r t z ,   c h l o r i t e ,  
a narrow shear  zone i n  g rey   dac i t e  a t  l oca t ion  4 on Figure 44. The 

because i t  represents   one  of only two known minera l izem3  occurrences   in  
epidote ,   and  pyri te .   Al though  this   occurrence is small, i t  is impor tan t  

the   g rey   dac i te  map u n i t .  

SUnnARY 

Hydrothermal  f luids apparent ly   t ravel led  a long  f ractured  zones  and 
a l t e r e d   s u r r o u n d i n g  volcanic   rocks  t o  produce two d j . s t i nc t   t ypes  of 
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quar tz   s tockwork   ve ins   a re   re la ted   to  a northwest- t rending  faul t   zone 
s i l i c a   o c c u r r e n c e s  i n  the Toodoggone b e l t .   I n   t h e  Wrich-Awesome area ,  

t ha t   appea r s   t o   be   an   impor t an t   con t ro l   fo r   s i l i ca -kao l in i t e -py rophy l l i t e  
and, to a lesser ex ten t ,   ch lo r i t e - ca rbona te -ep ido te -pyr i t e   a l t e r a t ion .  

d i c k i t e - a l u n i t e   a l t e r a t i o n   a p p e a r   t o  be l o c a l i z e d   a t   t h e   b a s e   o f  a 
I n  S i l v e r  Pond (Cloud  Creek)   a rea   zones   o f   s i l i c i f ica t ion   and   kaol in i te -  

r e l a t ive ly   f l a t - ly ing   po rphyr i t i c   andes i t e   un i t .   Pe rhaps   p r imary  bed 
po ros i ty   gove rned   t he   shape   and   d i s t r ibu t ion   o f   a l t e r a t ion  i n  t h i s   a r e a .  

Chip  samples  from 58 s i t e s   a t   S i l v e r  Pond  (Cloud  Creek)  reveal  consis- 
t e n t l y  low gold  values.  Only 11  samples   had  detectable   gold  (greater  
than 20 ppb);   four  were i n   t h e  48 t o  55 ppb range,  and  one was 164  ppb. 

con ta in ing   t he   su lpha te   mine ra l s   a lun i t e  and ba r i t e .   O the r  metals show 
The r e s u l t s   a r e   c o n s i s t e n t   w i t h  an  acid- leached  c lay-s i l ica   capping 

which  occurs   consis tent ly  i n  t he  600 t o  800 ppn range  and  barium  from 
l i t t l e  concent ra t ion  i n  t h e   a l t e r e d  zone  with  the  exception  of  manganese 

0.15 to 0.4 per   cen t .  These values are c o n s i s t e n t   w i t h   r e s u l t s   f o r  a 
w ide   va r i e ty  of elements  reported by Schroeter  (Geological  Fieldwork, 
1981,  Paper  1982-1, pp. 126-128). 

I n  the Wrich-Awesome area ,   four   g rab   samples   f rom  s i l i c i f ied   zones  shown 
on Figure 44 g ive   the   fo l lowing   resu l t s :  

Au Ag 
w b  ppm 

S l t e  1 (Awesome) 24 I .25 
' S i t e  1 (Awesom) <20 c0.4 
S i te  2 66 60.8 
S i t e  3 <20 6.76 
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F i g r e  45. Geology between Toodogpne and S t u r d e e  Rivers.  
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