
GEOLOGY B- TOODOGGONE AND STURDEE RIVERS 
(94E) 

By A. Panteleyev 

INTRODUCTION 

Regional mapping i n  'Toodoggone  Volcanics' t h a t  was i n i t i a t e d   s o u t h  of 
F in lay   River  i n  1981 was expanded i n  1982 t o   c o v e r   t h e  central por t ion   o f  

River  on the  south.   During 1982, 270 square  ki lometren was mapped as 
t h e   v o l c a n i c   b e l t  between  Toodoggone River on the  north  end  and  Sturdee 

shown  on Figure 45. The area is  be ing   ac t ive ly   exp lo red   fo r   go ld - s i lve r  
d e p o s i t s  (see r e p o r t  by T. Schroe ter ,  this volume). 

F i e l d  mapping d a t a  was en tered  on Federa l  1 i n c h   t o  1/2 mile ( 1  : 3 1  680) 
a i r  photographs. The de ta i l ed   i n fo rma t ion  was subsequent ly   t ransfer red  
t o  1:25 000 base  maps prepared  under contract and  available  from B u r n e t t  
Resource  Surveys  Ltd.   Final  compilation was done  on  Federal 1:50 000 
pre l iminary  map s h e e t s   f o r  NTS 94E/2,  3, 6, and 7. L. J. Diakow examined 
areas e x h i b i t i n g   h y d r o t h e r m a l   a l t e r a t i o n ,   n o t a b l y   s i l i c i f i c a t i o n  and 
c lay-a luni te   deve lopment ,   as   an   ad junc t   to   these   reg iona l   s tud ies . ,  Two 
o f   t h e  more economica l ly   in te res t ing   zones  were s tud ied  j.n d e t a i l  -- t h e  
S i l v e r  Pond  (Cloud  Creek)  zone shown on Figure 45,  and the  Wrich-Awesome 
a rea ,   sou th  of  Finlay  River.  Diakow discusses   bo th   zones   in  a s e p a r a t e  
report i n   t h i s  volume. 

e a r l y  1983  and r e l e a s e d  as a pre l iminary  map a t  scale 1:50 000. 
A l l  mapping by Schroe ter ,  Diakow,  and this writer w i l l  be  compiled i n  

GEOLOGY 

S i x  major s t r a t i g r a p h i c   s u b d i v i s i o n s  were e s t a b l i s h e d  as s h a m  on 
Figures  45  and 46. The most  widespread  and  continuous  rock  type  in  the 
Toodoggone v o l c a n i c   b e l t  i s  map u n i t  6, ' g r e y   d a c i t e . '  The  rock is 
d i s t i n c t i v e  i n  outcrop  and  hand  specimen. 'me base  of thxs u n i t  p rovides  
t h e  most u s e f u l   s t r a t i g r a p h i c  datum p l a n e   i n   t h e  map-area. The grey 
d a c i t e  is a l s o   t h e   o n l y   c l e a r l y   i d e n t i f i a b l e   r o c k   t y p e   t h a t   p r o v i d e s  
cont inui ty   between  the 1982  map-area  and the  area sou th  of  Finlay  River 
mapped i n  1981 (see Panteleyev,   1982) .   Al though  other  Toodoggone 
r o c k s   t h a t   u n d e r l i e   g r e y   d a c i t e  (map u n i t s  1 t o   5 )  are l i t h o l o g i c a l l y  
similar north  and  south  of  Finlay  River,   the map un i t s   desc r ibed  i n  t h i s  
report are n o t   s t r a t i g r a p h i c   e q u i v a l e n t s  of t h o s e   d e s c r i b e d   i n  1981. 
The s t r a t i g r a p h i c  section between  Toodoggone  and Sturdee   Rivers   inc ludes  
the  following  map-units as shown on Figure 45: 

Uni t  1 

g r a d e d ,   f e l d s p a t h i c   c r y s t a l - l i t h i c   a s h  to d u s t   t u f f s  or reworked 
Tuff  and  tuffaceous  sandstone  ' red  beds.  ' A wel l - layered sequence of 

(epiclast ic)  t u f f s .  Some coarse  boulder  conglomerate lenses. 
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SAUNDERS-WEST  JOCK  CREEK 
FAULT  SYSTEM 

F l y r e  46. D l a g r a m t i c   s t r a t l g r a p h l c  column, Toodoggone- 
Sturdee  River   area .  
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U n i t   l a  

Creek  and  overlain by tuffaceous  red  beds ( u n i t  1 )  . The flows c o n s i s t  of 
Volcanic  flow unit of  undetermined  extent,   exposed  only  in Moc,sehorn 

metres i n   l e n g t h   i n   a n   a p h a n i t i c ,   d a r k   g r e e n   m a t r i x   t h a t   c o n t a i n s   c h l o r -  
u p  to 15 per cen t  p ink   a lb i t i zed   p l ag ioc la se   phenoc rys t s  3 to 6 milli- 

i t i z e d   b i o t i t e  and abundant  very  f ine-grained  magnetite.  

Unit  2 

Andesite  f lows -- medium-grained  hornblende  feldspar  porphyry.  Grey- 
green  to p u r p l i s h  brown  when f resh ,   pervas ive ly   ox id ized   to  salmcn pink 
or orange i n  weathered  and  hydrothermally  altered  outcrops.   Sparse 
r e d d i s h  brown apati te ( ? )  g r a i n s  to 1 millimetre i n  s i z e  are d i s t i n c t i v e  
a n d   c h a r a c t e r i s t i c   o f   t h i s   r o c k   t y p e .   E p i d o t e   a l t e r a t i o n   w i t h  minor 
amounts   of   associated  pyri te  is common. This is an  ex.tensive map u n i t  
de r ived  from a homogeneous magma source.  I t  consis ts   mainly of rxassive 
flows,  al though some d i sp lay   t r achy to id   c rys t a l   a l i gnmen t .  Less common 
i s  flow breccia and  there are minor  amounts  of  pyroc1a:;tic breccia and 
t u f f .  

Un i t  3 

c la s t i c  rocks -- predominantly  hornblende  feldspar  porphyry  flows and 
Andesi te   f lows  and  tuffs  -- a heterogeneous  assemblage  of  flow and pyro- 

l i t h i c   a s h   t u f f s .  In the   sou theas t   co rne r  of t he  map-area g r e y ,   f i n e   t o  
medium-grained  crowded  porphyry  flows  are common. In t e r spe r sed  i n  a t  
l ea s t  t h r e e   l e v e l s  i n  the   success ion  are qua r t zose   l i t h i c -c rys t a l .   t u fEs  
t h a t  are be l ieved  to be l a t e r a l   e q u i v a l e n t s   t o  map unit .  4. Map u n i t  3 
appears to be a temporal   equivalent  of map u n i t  2 and  probably  inter-  
f i n g e r s  w i t h  it. 

u n i t  4 

Quartzose andes i t e  p y r o c l a s t i c  rocks -- an extremely  heterogeneous u n i t  
i n  terms of  colour,  c l a s t  s i z e ,  and o r ig in .  Clasts  range i n  s i z e  from 

p u r e   c r y s t a l  t u f f  t o   s o l e l y  l i t h i c  mater ia l .  I n  de t a i l ,   l ava   f l ows ,  
d u s t   t o   c o a r s e   b l o c k s  i n  breccia   and  composi t ions  cover  the spectrum  from 

breccia,   agglomerate,   thick  crudely  layered  ash and  b'locky ash  f lows, 
occas iona l   wel l -bedded   ash   fa l l   depos i t s ,  and some reworked (epiclast ic)  
u n i t s  make up t h i s  map u n i t .  

U n i t  5 

Andesi te   and  t rachyandesi te   f lows -- a th in ,   d i s sec t ed   un i t   t ha t   caps  

p y r o c l a s t i c   a c t i v i t y  and the   onse t  of  lava  eruptions, ,   Flows oE t he  
py roc la s t i c   rocks  of map u n i t  4. I t  s i g n a l s   t h e  end  of  ex]?losive 

bimodal s u i t e  -- a n d e s i t e  and  t rachyandesi te  -- a r e  i n  t e r layered   a long  
wi th  minor t u f f s .  me volume, r eg iona l   ex t en t ,  and s ign i f i cance   o f  the 
a lka l ine   rocks  is n o t   c u r r e n t l y  known. 
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Units 5a.  5b, and 5c 

Creek f au l t   sys t em.  The sequence contains   wel l - layered a s h   t u f f s  ( u n i t  
A basa l t ic   sequence  found o n l y   e a s t  of   the  major   Sunders  Creek-West Jock 

5a) .   coarse-gra ined   hornblende   p lag ioc lase   porphyry   f lows   (un i t   5b) ,   and  
mixed a s h   t o   c o a r s e   l a p i l l i   t u f f  beds ( u n i t   5 c ) .  The rocks   a r e   s t rong ly  
ep ido t i zed  and,  where ox id ized ,   a r e   s t a ined  a hemati t ic ,   deep  purple  
ochre  colour  . 
U n i t  5 a i  

Pyroxene   basa l t   in t rus ion  -- poss ib ly  a l a c c o l i t h  or s i l l .  Ihe  rock is  
made up  of 5 t o  10 per   cent   pyroxene  phenocrysts  i n  a matrix  of  plagio- 
c l a s e   m i c r o l a t h s .  It is g e n e r a l l y   u n a l t e r e d   b u t   n e a r   t h e   f a u l t e d   w e s t e r n  
c o n t a c t  i t  is  e x t e n s i v e l y   z e o l i t i z e d .  

U n i t  6 

Grey d a c i t e  -- grey  to   grey-green  rocks  that   weather   dark  grey  to  brown 
and form resistant, blocky-jointed  scarps .  The rocks contain  up to 25 
pe r   cen t   b io t i t e ,   ho rnb lende ,   qua r t z ,   f e ldspa r   phenoc rys t s  and abundant 
c l a s t s  of quar tz   fe ldspar   porphyry .  No in t e rna l   band ing  i s  p r e s e n t  i n  
t h e   u n i t   b u t   c o m p a c t i o n ,   c l a s t   o r i e n t a t i o n ,  and local ly   developed  welding 
impart  a weak l a y e r i n g - f o l i a t i o n   t o   o u t c r o p s .  Ihe base of t he  u n i t  most 
commonly is  a r e l a t i v e l y   c l a s t - p o o r ,   c h l o r i t i c ,   d e v i t r i f i e d ,   v i t r o p h y r i c  
c r y s t a l   t u f f .   L o c a l l y  it i s  a coarse   f ragmental   ash  f low  with  abundant ,  
rounded c l a s t s  up t o  10 cent imetres   in   diameter .   This   coarse   pyro-  
c l a s t i c  rock  probably  formed as a t u r b i d i t y   l a g   d e p o s i t   t h a t   r e f l e c t s  
turbulence  developed by loca l   topographic   fea tures   a long   the   base   o f   an  
ove ra l l   l amina r   a sh   f l ow.  

AGE OF VOLCANICS 

Radiometric  dates  for  hornblende  and  rubidium-strontium  samples from 
vo lcan ic  and r e l a t e d   i n t r u s i v e   r o c k s  i n  the  modoggone  area  range from 

r e p o r t e d   t o  be  190?7 Ma (Schroeter ,   1982) .  A new d a t e  of 204 Ma is  t h e  
179 t o  207 Ma (Gabr ie l se ,  e t  dl., 1980) .  A sample  of a luni te   has   been  

f i r s t   t o  be repor ted  from b i o t i t e  in modoggone  volcanic  rocks. The 
sample of b i o t i t e - b e a r i n g   q u a r t z o s e   c r y s t a l   a s h   t u f f  was c o l l e c t e d   s o u t h  
of  Finlay  River  from  rocks  of  Panteleyev's 1981 map u n i t  5a.  Ihese  rocks 
are probably   equiva len t   to  map u n i t  4 i n  t h i s   r e p o r t .  The 204 Ma d a t e  
cor responds   to  202  and 207 Ma d a t e s  from  nearby g r a n i t i c   i n t r u s i o n s  a t  
Kemess d e p o s i t  ( a n n  and Godwin, 1980) .   Col lec t ive ly ,   rad iometr ic   da tes  
f rom  south  of   Finlay  River   to   the  St ikine  River   suggest   that   modoggone 
volcanics   were  deposi ted  over  a 20-million-year  period  from  approximately 
200 to 180 Ma. 
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Sample Data: 

Sanpie NO. Locat ion   Mater ia l  % K  ~ * 4 0  
Analysed 

% Rad. Apparent Age 
Ar*40 (Ida ) 

81AP-TZ8 57'05'38"N  81otite  6.87t0.02 ( 3 )  25.743 97.5 213427 
126°39'30'lW 

NOTES 

Reswrces;  number i n   p a r e n t h e s i s   r e f e r s   t o  number of K analyses. 
K determined by t h e   A n a l y t i c a l   L a b o r a t o r y ,   M i n i s t r y  of E n e r g ,   M i n e s   a n d   P e t r o l e m  

Ar determinat ion and age   ca lcu la t ion  by J. E. M r a k a l ,   h i v e r s l t y   o f   t f i . t I s h  Colunbla. 
Constants used: h = 0.581 x lO-l%r-I; h6 4.96 x 10- l%r- l ;  K40/K = 1.167 x 

DISCUSSION 

pyroc la s t i c   accumula t ion   t ha t  was p r o b a b l y   r e s t r i c t e d  to a r e l a t i v e l y  
The volcanic  assemblage mapped r ep resen t s  a subaerial , .   predominantly 

small i s l a n d  or i s l a n d  chain.  Magma underwent l i t t l e  d i f f e r e n t i a t i o n ,  
judging  from  the  preponderance  of  andesit ic  rocks.  Some d i f f e r e n t i a t i o n  

d a c i t e .   T r u e   d a c i t e   e r u p t e d   o n l y   a t   t h e   e n d  o f   p y r o c 1 a s t i . c   a c t i v i t f   t h a t  
took place to   produce  quartzose andesi t ic  r o c k s   t h a t  are t r a n s i t i o n a l   t o  

produced   the   g rey   dac i te   ash   f lows .   Smal l ,   p robably   i so la ted ,   ind iv idua l  
magma chambers   produced  local ized  basal t ic   and  t rachyt ic   volcanic   rocks 
and small i n t r u s i o n s .  No rhyolite  has  been  found.  Hydrothermal 
a l t e r a t i o n  produced pale, quartz-bear ing,  commonly banded r o c k s   t h a t  

g ra ins ,   c l ay   mine ra l s ,  and a l u n i t e ,  are i n v a r i a b l y   l o c a l i z e d   i n   f a u l t  
resemble   rhyol i te .  The a l t e r e d   r o c k s ,  which are composed  of  rquartz 

zones. 

The g r e y   d a c i t e  is i n t e r p r e t e d   t o  be a massive  ash  f low  sheet or !sheets 
t h a t  acted as a s i n g l e  coo l ing   un i t .  It  is a t  l e a s t  250 metres t h i c k  and 
covered  an  area a t  l eas t  1 5  k i lomet res  by 40 k i lomet res .  "ne volume of 

e q u i v a l e n t  to major  ash flow sheets described i n  o ther   vo lcanic  .f ields 
t h e   g r e y  d a c i t e   s h e e t  is a minimum of 125 cubic  k i lomet res ,  which is 

( f o r  example, see Steven  and Lipman, 1 9 7 6 ) .  Compared t o  a.sh flows in t h e  
San  Juan  volcanic   region  of   Colorado,   the   grey  daci te  map u n i t   r a n k s  as a 
'moderate volume ash flow. ' 

S i t e s  of mine ra l i za t ion /a l t e r a t ion  do not  appear  to  have  any simple 

f lows   and   f low  contac ts   wi th   tu f fs   ra ther   than   pyroc las t ic   rocks .  %is 
l i t ho log ic   con t ro l   a l t hough   mine ra l i za t ion   t ends   t o   f avour   andes i t i c  

def ined ,   long- l ived   f rac ture / fau l t   sys tems  in   andes i te .   In   cont ras t ,  
is  poss ib ly  a consequence of hydrothermal f h i d s   b e i n g   c h a n n e l e d  by well- 

d i f f u s e d  by intergranular  f low  in  the  highly  porous  and  permeable  rocks.  
hydro the rma l   f l u ids   t ha t   en t e red   py roc la s t i c  u n i t s  became d i spe r sed  and 

I n  a d d i t i o n ,   f l u i d - r o c k   i n t e r a c t i o n   i n   a n d e s i t e s  was m i n i m a l  as opposed 
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a l t e r a t i o n  of g lass   shards  and c r y s t a l s  took  place  to  produce  abundant 
t o   t he   s t rong ly   hydro the rma l ly   a l t e r ed   py roc la s t i c   rocks  where much 

c l ay   mine ra l s .  

Volcanic- re la ted   hydro thermal   ac t iv i ty  was con t ro l l ed  by o l d e r   f a u l t s  and 
f r ac tu re   zones ;  many of these   t rend   nor ther ly   to   nor th-nor theas te r ly .  
The al tered  zones  are   independent  of the predominantly  northwesterly- 
southeaster ly   t rending  younger   faul ts  shown  on Figure 45. 
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