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GEOCHEMICAL INVESTIGATIONS ALONG THE VALDEZ TO CHITINA HIGHWAY 
I N  SOUTHCENTRAL ALASKA, 1966 

By M a r t i n  W.  Jasper 

SUMMARY 

Resu l ts  o f  t he  1966 stream sediment sampl ing program i n  t he  r e a d i l y  access ib l e  
areas a long  t he  120 m i l e s  o f  t h e  Valdez t o  Chi t i n a  highway revea led  no ou t s tand ing  anom- 
a l i e s .  O f  t h e  102 samples taken, 12 were "bo rde r - l i ne "  anomalies, and t h e  balance o f  them 
were below t h e  anomalous range. 

Prospectors  have covered the  r e p o r t  area f o r  68 years,  b u t  t o  da te  have made no 
d i scove r i es  t h a t  have proven t o  be o f  ecsnom.ic importance. 

Revived i n t e r e s t  has been shown i n  t he  long-known chromi te  area s i t u a t e d  on Red 
Mountain about f i v e  m i l e s  e a s t  o f  M i l e  70 on t h e  Richardson Highway. A l a r g e  number o f  
c la ims  were s taked cove r i ng  t he  occurrences i n  1966, and an e x p l o r a t i o n  program i s  
planned f o r  t h e  p r o p e r t y  d u r i n g  t he  1967 season, The c h i e f  i n t e r e s t  i n  t h i s  p rospec t  
i s  r epo r ted  t o  be m ine ra l s  o t h e r  than chromi te .  

I n t e r e s t  has r e c e n t l y  been shown i n  t h e  long-known copper occurrences on t he  eas t  
s i d e  o f  t he  Copper R iver ,  between Canyon Creek and the  mouth o f  C h i t i n a  R i v e r  i n  t h e  
C h i t i n a  area. Tho~ough  p rospec t i ng  i n  t h i s  l o c a l i t y  has been r e t a r d e d  due t o  i t s  be ing 
r e l a t i v e l y  d i f f i c u l t  o f  access. Old r e p o r t s  suggest t he  p o s s i b i l i t y  o f  t h e r e  be ing  a 
s u b s t a n t i a l  low-grade copper d i s t r i b u t i o n  i n  t h a t  l o c a l i t y .  Dur ing  t h e  pas t  season, 
severa l  p rospec to rs  spent  some t ime i n  t h i s  area. 

INTRODUCTION 

The geochemical stream sediment sampl ing program was con t inued  d u r i n g  t h e  1966 
f i e l d  season by t h e  D i v i s i o n  o f  Mines and Minera ls  i n  the  search f o r  t r a c e  amounts o f  
m e t a l l i c  m ine ra l s  (copper,  lead, z i nc ,  mol,ybdenum, and n i c k e l  ) which m igh t  l ead  t o  t he  
l o c a t i o n  of hidden o r e  depos i ts .  Th is  program i s  f o r  t h e  b e n e f i t  o f  p rospec to rs  and 
o the rs  i n t e r e s t e d  i n  m ine ra l  e x p l o r a t i o n .  

Th is  r e p o r t  covers 102 samples taken by Jasper (97 i n  1966 and 5 i n  1965) f rom 
access ib l e  streams a long  t h e  Valdez t o  C h i t i n a  highway system. Sample l o c a t i o n s  a re  
shown on f i g u r e s  1  t o  10. 

Wi th  t h e  r e c e n t l y  renewed i n t e r e s t  and i n c r e a s i n g  demands f o r  uranium, a l l  samples 
were checked f o r  r a d i o a c t i v i t y  w i t h  a ge ige r  counter ,  b u t  none was found. 

M ic roscop ic  s tud ies  o f  t he  very  saml l  amounts o f  concentrates i n  t he  samples were 
a l s o  made. 



TOPOGRAPHY 

I n  t h e  area between Valdez and Tonsina Lodqe a t  N i l e  75, t h e  topography i s  m o s t l y  
one o f  s teep s lopes w i t h  s e r r a t e d  r i d g e s  i n  some areas and we1 1-rounded sumni t s  i n  o t h e r  
sec t i ons .  E leva t i ons  ranqe f rom sea l e v e l  a t  Valdez t o  2,730 f e e t  i n  Thompson Pass t o  
7,280 f e e t  a  few m i l e s  o f f  t h e  highway. Numerous q l a c i e r s  and q l a c i e r  remnants a re  
v i s i b l e  between Keystone Canyon and T i e k e l .  Between T i e k e l  and C h i t i n a  t h e  topoqraphy 
i s  l e s s  rugged w i t h  maximum e l e v a t i o n s  o f  6,000 f e e t ,  a l thouqh  t h e  mountains g e n e r a l l y  
have f a i r l y  s teep slopes. 

GENERAL GEOLOGY 

Bedrock i n  t h e  Valdez t o  upper Tonsina d i s t r i c t  i s  a lmost  e n t i r e l y  con f i ned  t o  t h e  
Val dez Group ( 1  a t e  Cretaceous?),  which has an e a s t e r l  y -wes te r l y  t r end ,  and ou tc rop  
exnosures a re  approx imate ly  60 m i l e s  wide across i t s  r e g i o n a l  s t r i k e .  I n  t h e  Valdez 
(A-5) quadrangle  a " %  i s  a lmost  e n t i r e l y  dark  grav,  ve ry  f i n e - g r a i n e d  f o l i a t e d  p h y l l i t i c  
graywacke, c o n t a i n i n g  coun t less  t h i n  d iscon t inuous  q u a r t z  v e i n l e t s  p a r a l l e l i n g  t h e  
F o l i a t i o n  ( C o u l t e r  and Cou l t e r ,  1961). Th i s  rock t ype  extends t o  t he  e a s t  and west f o r  
many m i l e s .  

A smal l  s i l l  o f  i n t r u d e d  monzoni te i s  exposed a lonq  the  south s i d e  o f  Wor th inqton 
G l a c i e r  a t  t h e  3,700 f o o t  e l e v a t i o n  i n  t h e  Valdez ( A - 5 )  quadrangle.  The s i l l  i s  exposed 
f o r  ove r  500 f e e t  and has a  two t o  f o u r  f o o t  w id th .  A qua r t z  monzoni te d i k e  o f  f o u r  
f o o t  w i d t h  and exposed f o r  800 f e e t ,  has a  N.15"E. s t r i k e  and s teep d i p  ( C o u l t e r  and 
Cou l t e r ,  1961). 

A t t e n t i o n  i s  c a l l e d  t o  t h e  f a c t  t h a t  i n  a l l  l o c a t i o n s  o f  t he  Tonsina d i s t r i c t  where 
qo ld -qua r t z  has been found, t h e  s l a t e  and graywacke format ions a re  c u t  by d i kes  and s i l l s  
o f  q u a r t z  d i o r i t e  o r  g r a n i t e ,  which sug e s t s  g e n e t i c  r e l a t i o n s h i p  o f  t he  go ld -qua r t z  
ve i ns  w i t h  t h e  i n t r u s i v e s  ( M o f f i l ,  1935 7 . 

The g o l d  con ten t  i n  t h e  q u a r t z  ve ins  appear t o  be r e l a t e d  t o  t he  abundance o f  
galena, s p h a l e r i t e ,  a rsenopyr i  t e ,  c h a l c s p y r i  t e  and p y r i t e  - t h a t  i s ,  t h e  more s u l f i d e s  
p resen t ,  t h e  h i g h e r  t h e  g o l d  con ten t .  None o f  these minera ls ,  however, a re  s u f f i c i e n t l y  
abundant t o  be s f  economic i n t e r e s t .  

Between t h e  Ts ina  R i v e r  b r i d g e  n o r t h  t o  T i e k e l ,  t h e  area appears l i m i t e d  t o  t h e  
Valdez Group f o rma t i on  ( M o f f i t ,  1935). 

The highway s e c t i o n  between T i e k e l  and t h e  Tonsina Roadhouse a t  M i l e  75 i s  l a r g e l y  
con f i ned  t o  t h e  same bedrock type.  The chromi te  occurrences s i t u a t e d  on Red Mountain, 
about  f o u r  m i l e s  e a s t  o f  M i l e  70, however, suggest t h a t  u l t r a m a f i c  fo rmat ions  u n d e r l i e  
a  s u b s t a n t i a l  area i n  t h a t  v i c i n i t y .  

I n  t he  C h i t i n a  d i s t r i c t ,  between O 'Br ien  Creek and Lower Tonsina, t h e  S t r e l n a  
greenstone f o rma t i on  i s  predominent on t h e  west s i d e  o f  t h e  Copper R i ve r ,  w i t h  some 
graywacke and/or a r g i l l i t e  i n  t h e  v i c i n i t y  o f  L i b e r t y  F a l l s ,  and a  r e d  l a v a  a t  two 
p o i n t s  a  few m i l e s  nor thwes t  o f  t he  f a l l s .  On t he  eas t  s i d e  o f  t h e  Copper R i ve r ,  between 
Canyon Creek and t h e  mouth 0.f t h e  C h i t i n a  R i ve r ,  t h e  S t r e l n a  greenstone and d i o r i t e  
predominate and i n t r u d e  t h e  o l d e r  graywacke ( M o f f i  t, 191 1  ) .  



MINERAL 5EPOS;;TS 

Wi th  Valdez a p o r t  o f  e n t r y  f o r  over land  tra.vel  t o  t h e  Fa i rbanks r e g i o n  s i n c e  1898, 
i t  i s  c e r t a i n  t h a t  d u r i n g  the  p a s t  68 years thorsuqh search has been made f o r  exposed 
m ine ra l  occurrences o f  p o s s i b l e  economic impor tance,  

O r i q i n a l  i n t e r e s t  o f  p r o s ~ e c t o r s  i n  t h e  P r i n c e  W i  1 l i a m  Sound r e g i o n  was l a r g e l y  
cen te red  on t h e  search for  copper and qo ld ,  w i t h  a number o f  impo r tan t  copper depos i t s  
be i  nq d iscovered  and mi ned. 

The d i scove ry  o f  h igh-qrade go ld -qua r t z  ve ins  ,jt t h e  C l i f f  mine i n  t h e  Valdez d i s t r i c t  
i n  1910 r e s u l t e d  i n  t h e  search f o r  and d i scove ry  o f  o t h e r  go ld -qua r t z  occurrences o f  
i n t e r e s t  i n  t h a t  v i c i n i t y  (Johnson, 1915).  The pr i rnary i n t e r e s t  o f  p rospec to rs  was then  
s h i f t e d  t o  t h e  search f o r  g o l d  p l a c e r  and g o l d - q u a r t z ,  as w e l l  as o t h e r  meta ls ,  i n  t he  
Valdez t o  C h i t i n a  r eg ion ,  which covered t h e  areas access ib l e  t o  t he  highway. 

I n  1915 a  copper l ode  was r e p o r t e d  t o  have beevi found on t he  sou th  s i d e  o f  t he  
Lowe R i v e r  about 15 m i l e s  e a s t  o f  Valdez. I t s  exac t  l o c a t i o n  i s  n o t  known (Johnson, 1915). 
The same p u b l i c a t i o n  ment ions t h e  o l d  Addison Powel l  pro pert,^, a r epu ted  low-grade copper 
p rospec t  s i t u a t e d  a t  t h e  head o f  Su lph ido  Gulch aba?rt f o u r  r r ~ i l e s  sou th  o f  the  highway 
a t  M i l e  10. I t s  d i scove ry  was severa l  years p r i o r  t o  1915, and was abandoned a  few yea rs  
l a t e r  w i t h  no se r i ous  i n t e r e s t  known t o  have heen snown i n  t h e  p rospec t  s i n c e  then. 

O f  t h e  many q u a r t z  ve ins  found and prospected oetween Keystone Canyon and t h e  
Tonsina Lodge a t  M i l e  75, those d iscovered  and b e l i e v e d  t o  have had t h e  most promise 
and t h e  most work done on them, a re  ' located i n  the  T ieke l  d i s t r i c t .  These go ld -qua r t z  
v e i n  l o c a t i o n s  i n c l u d e :  

1. H u r t l e  Creek, t r i b u t a r y  t n  Tonsina Lake. Several  cjroups o f  l o d e  c l a ims  were 
s taked  i n  t h i s  d ra inage  area w i t h  t h e  Wetz ler  p r o p e r t y  cons idered  t o  be t h e  most promis ing.  
I n  a d d i t i o n  t o  go ld ,  t h e  ve i ns  c o n t a i n  some qa l  ena, s p h a l e r i  t e ,  arsenopyr i  t e ,  c h a l c o p y r i t e ,  
and p y r i t e .  No app rec i ab le  p roduc t i on  i s  known, a i thouqh  cons ide rab le  development work 
was done on t h e  severa l  known ve ins  ( M o f f i t ,  1935 ) -  

2. Boulder  Creek, t r i b u t a r y  t o  T i e k e l  R i ve r .  Several  d i s c o v e r i e s  o f  h igh-grade 
qo ld -bea r i ng  q u a r t z  aroused i n t e r e s t  i n  t h i s  p rospec t  known as t h e  " E l l i s "  p r o p e r t y .  
M i n e r a l i z a t i o n  i s  l i m i t e d  t o  f r e e  g o l d  and sma l l  amounts o f  ga lena and a r senopy r i t e .  
Gold was recovered w i t h  q u i c k s i l v e r  i n  an a r r a s t r e ,  and p r o d u c t i o n  appears t o  have been 
between $10,000 and $20,000. Th is  i s  r e p o r t e d  t o  have been t h e  o n l y  g o l d  p r o d u c t i o n  f rom 
t h e  go ld -qua r t z  p r o p e r t i e s  i n  the T i e k e l  area ( M o f f i t ,  1935). 

3. S t u a r t  Creek, t v i b u t a r y  t o  Ts-ina R i ve r ,  Gold-bear ing q u a r t z  ve ins  were d iscovered  
i n  1923 near  t h e  head o f  M i l l  Creek, a t r i b u t a r y  o f  S t u a r t  Creek, and were h e l d  by 
M. J. Knowles up t o  1935. Numerous narrow q u a r t z  ve ins  c a r r y  a l i t t l e  g o l d  w i t h  sma l l  
amounts o f  qa lena and p y r i t e .  Development on the  p r o p e r t y  was l i m i t e d  t o  open cu t s  
( M o f f i t ,  1935).  

4. F a l l  Creek, t r i b u t a r y  t o  T i e k e l  R i ve r .  P l ace r  min-ing a long  t h i s  s t ream was 
c a r r i e d  on f o r  severa l  years  p r i o r  t o  1916, b u t  the ven tu re  proved u n p r o f i t a b l e  and was 
abandoned ( M o f f i  t , 1935). 



5. A go l d -qua r t z  p rospec t  near- M i l e  40 was d iscovered  d u r i n g  t h e  e a r l y  days o f  t h e  
g o l d  seekers i n  t h i s  area, More work was r e p o r t e d  dona on i t  than  on any o t h e r  p rospec t  
i n  t h e  Tonsina d i s t r i c t .  Two tunne ls  were d r i v e n  under t h e  highway on two separate  
ve i ns .  One f o l l o w e d  a t h r e e  t o  f i v e  f o o t  go ld -qua r t z  v e i n  300 f e e t ,  and t h e  o t h e r  was 
d r i v e n  on a p a r a l l e l  12 - inch  v e i n  f o r  150 f e e t .  1% was cons idered  a p romis ing  p rospec t ,  
b u t  no work has been done on i t  f o r  Inany yea rs  (Moff- i  t, 1935).  

Dur ing  1965 most, i f  n o t  a l l ,  o f  t h e  o l d  abandoned qs l d -qua r t z  p rospec ts  i n  t h e  
Valdez t o  Tonsina Lodqe r e q i o n  were r e p o r t e d  by the Valdez M a g i s t r a t e  t o  have been 
res taked .  

The long-known chromi t e  occorrenees on Red ) Iountain,  Pour m i l e s  ( a i r l i n e )  eas t  o f  
M i l e  70 on t he  Richardson Highway and con f i ned  t o  t h e  v i c i n i t y  o f  Bernard Creek, a r e  
p r e s e n t l y  t h e  o n l y  known m ine ra l  showings o f  d e f i n i t e  i n t e r e s t  a l ong  t h e  Valdez t o  Tonsin; 
r oad  system. Dur ing  1966 a l a r g e  number o f  c la i rns were res taked ,  some su r f ace  s t r i p p i n g  
done, and t e n t a t i v e  p lans  made f o r  a  development vrogram i n  1967. 

I n  t h e  C h i t i n a  area a manganite d i scove ry  was made i n  1960. I t  i s  l oca ted  on t h e  
west s i d e  o f  L i b e r t y  Creek, about 4,000 f ee t  above L . ibe r ty  F a l l s ,  and occurs i n  t h e  
S t r e l n a  qreenstone f o rma t i on .  The d i scove ry  ou t c rop  i s  s ~ n a l l  l ens  about 40 f e e t  i n  
l eng th ,  o f  maximum two - foo t  w id th ,  and te rmina tes  i n  smal l  s t r i n q e r s  a t  bo th  ends. 
S ince then, severa l  o t h e r  i s o l a t e d  lenses have been repo r t ed  found a long  t he  f o r m a t i o n ' s  
s o u t h e r l y  s t r i k e  f o r  a d i s t ance  o f  one m i l e  o r  more. The outcrops a re  s a i d  t o  have 
w id ths  o f  one t o  f i v e  f e e t ;  t h e i r  f u l l  l eng ths  a re  r e p o r t e d  obscured by s o i l  and t a l u s  
cover ,  and f a i r l y  dense b rush  growth.  Systemat ic  sampl ing o f  t h e  showings has n o t  been 
done t o  determine t h e  average grade o f  the  manganite. 

No capper showinghave  been r e p o r t e d  on t h e  west  s i de  o f  t h e  Copper R i v e r  between 
O ' B r i e n  Creek and Lower Tonsina. On t he  e a s t  s i d e  of t h e  r i v e r ,  however, numerous 
s c a t t e r e d  copper occurrences have l onq  been known between Canyon Creek and t h e  mouth o f  
t h e  C h i t i n a  R i ve r ,  which shou ld  be more t ho rouqh l y  checked f o r  p o s s i b l e  low-grade d issemi t  
t e d  t ype  depos i t s  o f  p o s s i b l e  economic i n t e r e s t .  O f  numerous c la ims  s taked p r i o r  t o  1911 
o n l y  t h e  Ulakney p r o p e r t y  was pa ten ted  a t  t h a t  t ime  ( M o f f i t ) .  Very l i t t l e  sus ta i ned  
i n t e r e s t  has been shown i n  t h i s  area,  which i s  p robab ly  due t o  i t s  be ing  o f  somewhat 
d i  f f  i c u l  t access. 

GEOCHEMICAL FIELD INVESTIGATIONS 

Dur ing  t h e  1966 samnl ing,  97 samples were taken f rom 97 streams a l ong  t h e  Valdez 
t o  C h i t i n a  highway. F i v e  a d d i t i o n a l  samples taken i n  t he  C h i t i n a  area i n  1965 a re  
i nc l uded ,  making a t o t a l  o f  102. The Hawkes f i e l d  t e s t i n g  method was used i n  check ing 
f o r  t r a c e s  o f  c o l d  e x t r a c t a b l e  heavy meta ls  (tiawker , 1963). 

Sample s i t e s  were se lec ted  w e l l  above b r i dges  and c u l v e r t s ,  o r  o t h e r  known o b j e c t s  
t h a t  cou ld  p ~ s s i b l y  contaminate t h e  streams. Samples were taken o f  sediments under 
wa te r  and, wherever p o s s i b l e ,  i n c l u d e d  m a t e r i a l  on bedrock which g e n e r a l l y  cons i s t ed  o f  
s i l t ,  sands, and/or  g rave l  and o rgan i c  substances. Some cla,y was o c c a s i o n a l l y  p resen t  
i n  g l a c i e r - f e d  streams. 

A l a r q e  p o r t i o n  o f  each sample was panned a t  t h e  s i t e  t o  o b t a i n  t h e  heavy m ine ra l s  
t h a t  m igh t  be p resen t ,  and t h e  concen t ra tes  were saved f o r  i d e n t i f i c a t i o n .  



A f t e r  d r y i n q  each geochemical sp ld  t (po re lnn  no t  panned) and screening i t  t o  -80 
mesh, t h e  sample was again s p l i t .  One s p l i t  was sen t  t o  t h e  Rocky Mountain Geochemical 
Labo ra to r i es ,  S a l t  Lake C i t y ,  Utah, where analyses f o r  t r a c e  amounts ( p a r t s  p e r  m i l l i o n  
- ppm) copper, lead,  z i nc ,  molybdenum, and n i c k e l  were made, The o t h e r  h a l f  was k e p t  
and f i l e d  i n  case f u t u r e  check ing miqh t  be desirable. 

The concent ra te  samples were s tud ied  under a b i n o c u l a r  microscope, and a g r a i n  count  
made o f  the  heavy meta l  1 i c  m ine ra l s  i d e n t i f i e d .  I n  samples c o n t a i n i n g  r e l a t i v e l y  abundant 
magnet i te ,  percentaqes of  t h i s  m ine ra l  p resen t  were est imated.  The amount o f  t he  heavy 
m ine ra l s  i d e n t i f i e d  i s  a very  smal l  f r a c t i o n  o f  each sample. A t a b u l a t i o n  o f  the  " g r a i n  
counts"  i s  i nc l uded  i n  t ab les  1 t o  10. 

RESULTS 

For  samples taken a long t h e  Valdez t o  C h i t i n a  highway, anomalous values used f o r  
t he  r e g i o n  were: copper, +70 ppm; lead, +30 pprn; r i n c ,  +I20 ppm, and molybdenum, 
+5 ppm. Few samples were checked f o r  n i c k e l  as no u l t r a m a f i s  fo rmat ions  were noted, 
and no anomalies were ob ta ined  i n  those checked. 

Labora to ry  r e s u l t s  d i d  n o t  i n d i c a t e  any ou ts tand ing  anomalies b u t  d i d  i n d i c a t e  
severa l  moderate ly  anomalous areas i n  which f u r t h e r  sampl ing may be warranted. No 
r a d i o a c t i v e  samples were obta ined.  

O f  t h e  102 samples checked by t he  l a b o r a t o r y ,  the  f o l l o w i n g  i s  a l i s t  o f  t he  e i g h t  
s l i g h t l v  anomalous samples: 

P PM .--------- 
F i au re  No. M ~ P  No, C u P b Zn Mo' 
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Table 1 
Results of Analyses 

Map Sample Fig. Concentration (ppm) C x Color 
No. -- No. No. Cu Pb Zn Mo Ni rnl dye Reaction -- Bedrock --- 

Creek Float Concentrates 

1 6F-128 1 40 5 80 4 30 +20 Red Covered Metasediments - -0.1% magneti t e ,  
small gravel only 4gr. py r i t e ,  1 2  

gr .  z i rcon,  4gr. 
pyrrhoti t e .  

2 6F-129 1 40 5 75 2 10 14 Red 6ml Covered Graywacke , argi  1 - -0.1% magnetite, 
Purple 4rnl l i t e ,  l i t t l e  green- 5gr. py r i t e ,  4gr. 
Brown 4ml stone zircon,  2gr. schee- 

l i  t e .  

3 6F-130 1 30 5 100 2 60 +20 Red 5ml Covered Shale, s l a t e ,  and Few gr .  magnetite, 
Purple 3rnl a r g i l l i t e  -1% 1 g r .  s chee l i t e .  
Brown+l2ml quartz 

4 6F-731 7 30 10 85 2 20 14  Red 6nl Covered Metasedirnents, Few gr .  magnetite, 
V 
I Purple 4ml l i t t l e  greenstone 1 gr .  z i rcon,  l g r .  

Brown 4ml scheel i t e .  

5 6F-132 1 35 10 85 2 10 10 P i n k  2ml Covered Metasediments, -1% 20 gr .  magnetite, 
Brown 4ml quartz 5 gr .  pyr i t e .  
Red 4ml 

6 6F-133 1 25 5 70 5 30 4 Purple 2ml Metasediments Metasediments, -1 % 20 gr .  magnetite. 
Blue-gray- quartz 

2ml 

7 6F-134 1 30 10 75 - 5 10 8 Purple 3ml Metasediments Metasediments 13 gr .  magnetite, 
B7 ue-gray- 10 g r .  py r i t e .  

5ml 

2 Purple In1 Covered Yetasediments, 10 g r .  magnetite, 
Blue-gray- l i t t l e  greenstone, 1 0 g r .  p y r i t e ,  2 

1 m 7  quartz g r .  z i rcon,  210 
gr .  pyrrhoti t e  
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Map Sample Fiq. Concentration @) C x Color 
No. No. No. Cu F]b r 7 0  -!IT - ill1 -- dye Reaction Bedrock Creek Float - A - - - -- - -- - -- - - -- - -- - - -- - - - - - Concentrates 

52 6F-65 5 45 20 105 2 1 Purol e Covered Graywacke , argi l -  
l i t e ,  s l a t e ,  sand- 
s tone,  l i t t l e  green- 
s tone 

+I 25gr. magne- 
t i  t e ,  5gr. py- 
r i t e ,  3gr. 
zi rcon. 

Graywacke, argi 1 - 
l i t e ,  s l a t e ,  sand- 
s tone ,  r 2 %  quartz 

+200gr. magne- 
t i t e ,  10gr. 
p y r i t e ,  2gr. 
z i  rcon 

4 Pink 2ml Covered 
Purple 2ml 

Graywacke, argi 1 - 
l i t e ,  s l a t e ,  and 
greens tone,  -55 
quartz 

-0.1% magnetite, 
6gr. pyr i t e .  

6 P i n k  lml Covered 
Purple 2111 
Brown 3rnl 

I 1  Pink 2:nl Covered 
Red 5 m l  
Purple 7ml 

Graywacke, argi 1 - 
l i t e ,  s l a t e ,  and 
greenstone, -5% 
quartz 

-0.1% magnetite, 
7gr. z i rcon,  
Sgr. py r i t e .  

Graywacke, sha le ,  
s l a t e ,  argi l l i  t e ,  
and dike 

-0.1% magnetite, 
4gr. p y r i t e ,  
12gr. zircon.  

2 Pink lml Covered 
Purple Iml 

Graywacke, a rg i l -  
l i t e ,  s l a t e ,  sha l e ,  
greens tone,  22% 
quartz 

-0.1 % magneti t e ,  
4gr. zircon.  

8 Pink 4rnl Covered 
Purple 2rnl 
Brown 2m1 

-200gr. magne- 
t i t e ,  3gr. py- 
r i t e .  

+20 P i n k  6ml Covered 
Purple 5ml 
Brown +9ml 

Graywacke, argi  l -  
l i t e ,  s l a t e ,  shale  
and greenstone, t5% 
quar tz  

220 Pink 4ml Covered 
Purple 9ml 
Brown +7ml 

Graywacke, argi 1 - 
l i t e ,  s l a t e ,  sha le ,  
greens tone,  +5% 
quar tz  

-200gr. magne- 
t i t e ,  4gr. py- 
r i t e .  
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Map Sam~le  Fig. Concentration (ppm) C x Color 
No. No. No. Cu Pb Zn Mo Ni ml dye Reaction Bedrock -------- Creek Float  Concentrates 

75 6F-88 6 25 5 55 4 +20 P i n k  lml Graywacke & Fletasediments with +200gr. magne- 
Purple lml s l a t e  some qrani t e ,  green- t i  t e ,  4gr. py- 
Brown 6ml stone and dike ,  r i t e ,  8gr. 
Red +12ml 5% quartz z i rcon,  3gr. 

pyrrhoti  t e .  

5 Purple 

3 Purple 

2 Purple 

Covered 

Covered 

Covered 

79 6F-141 6 15 -5 45 3 10 +20 Pink lml Covered 
Purple l l n l  
Bl ue-gray- 

t8ml 

6 P i n k  lrnl Covered 
Purple 5ml 

2 Purple Covered 

Metasediments with -0.1% magnetite, 
some grani t e  , green- 10gr. z i rcon,  
stone and d ike ,  5gr. pyr rho t i t e .  
k2$ quartz 

Yetasediments with -0.1% magnetite, 
some g r an i t e ,  green- 15gr. z i rcon,  
stones and d i  ke , 4gr .  pyrrhoti  t e .  
+2% quartz 

Metasedirnents with -0.19 rnagneti t e ,  
some g r a n i t e ,  green- 6gr .  z i rcon,  
stones and dike ,  5gr. pyrrhoti  t e .  
+2% quartz 

Sands only -0.1% magnetite, 
l g r .  z i rcon,  
3gr. pyrrhoti  te .  

Graywacke , arqi  1 - -0.1 Z magneti t e  , 
l i t e ,  sandstone. 3gr. p y r i t e ,  
L i t t l e  g r an i t e ,  17gr. zi rcon , 
greens tone,  and +I Ogr. pyrrhoti  t e .  
dike,  t2% quar tz  

Graywacke, a r g i l -  -0.1% magnetite, 
1 i  t e  , sands tone. 5gr. p y r i t e ,  
L i t t l e  g r an i t e ,  12gr. z i rcon,  
greens tone,  and 8gr. pyrrhoti  t e .  
d ike ,  22% quartz 
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