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GEOCIiErlI CAL 1IIVESTIGATIOP.IS OF SELECTED AREAS 
Ii4 TI-IE YUKOIJ-TAIlArIA REGIOIJ, ALASKA, 1965 AIJD 1966 

This repor t  presents  information and data  obtained bv qcochesii cal  inves t iqa t ions  
of strearn sediments of the upper Tolovana River basin i n  the  Tolovana llininq D i s t r i c t ,  
the  Pedro Dorne-Coffee Dome area in  the Fairbanks iliriinn [)is t r i c t ,  the  Plas todon Dome- 
Porcupine Dorne area  in the Ci rc le  rli ninrr D i s t r i c t ,  and the Col umbi a Creek-0' Rrien 
Creek area  in  the Fortyllii l e  llininq D i s t r i c t  durinq the  sutnmer f i e l d  seasons of 1q65 and 
196G. Some data were taken from e a r l i e r  Division of llines and Plincrals rlcoc+emical 
repor t s  as fo l  1 ows : Report !lo. 9, A Geoclierni cal  Inves t i  q a t i  on A1 onq the Tavl o r  lii qli- 
way by U .  11 .  Saunders; Report 1 4 0 .  5 ,  t1 Geochemical Invest iqat ion hetween C h a t ~ n i k a  and 
Ci rc le  Hot Springs by W. t l .  Buranrl; and Renort ilo. 11,  A Geochemical Invest iqat ion 
of Stream Sedinlents in the  El 1 i o t t  Iliqh\~av Area I I V  !I. '1. Curand. 

Four hundred seventy-f i  ve s treat11 sediment sarrioles were t e s t ed  in  the  f i e l d  f o r  
cold ex t r ac t ab l e  heavy metals fol  lovrinrj the  nroccdr~re qiven i n  the  Universi tv of Alaska 
i9ining Extension Gul l e t i  n 110.2, Clenientarv Geocheni cal  Prosnectinq Yethods bv Leo Yark 
Anthony. One minor depar ture  from t h i s  nrocedure \\)as made: a netroleurn s p i r i t s  paint  
th inner  was used i n  place  of white qasol ine  (Elazo)  as a so lven t .  (4 minus ?0 mesh nor- 
t ion  of each sample was s en t  to  Rockv llountain Geochemical Laboratories a t  S a l t  Lake 
City f o r  analyses of t o t a l  copper. z i nc ,  lead and mol~/bdenrlm. S ix ty-e iqh t  oF the sal?inles 
were a l s o  analyzed f o r  n icke l .  Copper, z inc ,  and nickel were determined hv atomic ah- 
sorp t ion  methods; the  lead and molyhdenum were determined bv cn lor imet r ic  methods. 

Results of the  f i e l d  t e s t s  and qeochemical analvses a r e  recorded in  t ab l e s  I 
through IV. Ttireshold values f o r  anol:~alous quanti t i e s  of metal contained in  the stream 
sediments were deter~rii tied from frequency d i s t r i b u t i o n  qranhs ( f i qu re s  4 ,  q, 13 ,  and 1 7 ) ,  
\vhicli were p lo t t ed  f o r  each of thc  nietals rcnorted in  the sediments of each of thc  areas  
inves t iga ted .  The sarllple s i t e s  a r e  shown on rllans ( f i qu re s  1-3,  5-8, 10-12, anti 14-16) 
as nuliibered c i r c l e s .  !.lhere sat.~nles a re  anomalous tilev a r e  indi catecl hv f i  1 lcd- in  
c i r c l e s  accompanied by the ctielriical symbol of each of thc  anomalolls metals.  

Geochemical t e s t s  arid anal vses were rnade on 77  setliment salilnl cs col lecteci from 
the upper To1 ovana River drai  naqe basin.  A 1  thouqh a tiurliber of thcse  renni recl four  
o r  more r r ~ i l l i l i t e r s  of dye so lu t ion  in tile f i e l d  t e s t s ,  felt, of these  hioh t e s t s  were 
supported by  the  lab analyses of t o t a l  metals.  Sannlc 12 was t h ~  onlv ~ a l q n l r  de te r -  
mined t o  have an anonialous amount of metal. These r e s u l t s  i nd i ca t e  t h a t  tlle known 
rriineral ized zones t o  the  west do not cxtcnd eastward i n t o  the renor t  a rea .  

One iiundred s i x ty - e iqh t  sarriples !,ere co l lec ted  from the Pedro Dorrle-Coffee Llomc 
area .  Sixteen of these were determined froln thc  qranhs to  contain anomalous amounts 



o f  one o r  more meta ls .  These anomalies i n d i c a t e  t h a t  f o u r  general  areas are  worthy 
o f  f u r t h e r  s tudy  o r  p rospec t i ng .  tiowever, an a t temp t  t o  ex tend t h e  l i m i t s  o f  a  known 
m ine ra l  i zed zone was n o t  success fu l .  

E igh teen o f  t h e  145 st ream sediment samples c o l l e c t e d  f rom t h e  Mastodon Dome- 
Porcupine Dome area were determined t o  c o n t a i n  anomalous amounts o f  me ta l .  The 
anomalous and near-anomalous sample l o c a t i o n s  ou t1  i n e  t h r e e  genera l  areas o f  m ine ra l  - 
i z a t i o n  wor thy  o f  f u r t h e r  s tudy  o r  p rospec t i ng .  These zones occur  i n  areas near  t h e  
p l a c e r  g o l d  depos i t s ,  which suggests t h a t  o t h e r  meta ls  ma,y be p resen t  which come f rom 
t h e  same source as t h e  p l a c e r  go ld .  

S i x t e e n  o f  t h e  84 st ream sediment samples c o l l e c t e d  f rom Columbia Creek-O'Br ien 
Creek area were determined t o  c o n t a i n  anomalous amounts o f  meta ls  i n c l u d i n q  n i c k e l .  
Four areas wor thy  o f  f u r t h e r  s tudy  o r  p r o s p e c t i n q  a re  i n d i c a t e d  by t h e  r e s u l t s .  How- 
ever ,  t h e  n i c k e l  anomalies may o n l y  i n d i c a t e  areas i n  which b a s i c  o r  u l t r a - b a s i c  rocks  
occur .  

LOCATION AND ACCESSIBILITY OF THE YUKON-TANANA REGION 

The Yukon-Tanana Region con ta ins  about  t h i  r t y - e i q h t  thousand square mi 1  es and 1  ieS 
between 1410 and 1520 west  l o n g i t u d e  and 620 40' and 660 35 '  n o r t h  l a t i t u d e .  It ex- 
tends f rom t h e  Canadian Border 320 m i l e s  westward between t h e  Yukon and Tanana R ive rs  
t o  t h e  j u n c t i o n  o f  t h e  two streams a t  Tanana, Alaska. Manv p a r t s  o f  t h i s  r e q i o n  a re  
now a c c e s s i b l e  by road  by way o f  t h e  Alaska tiighway and the  i n t e r c o n n e c t i n q  road  n e t -  
works o f  Alaska and Canada. The t r a i  1s and mine access roads t h a t  branch o f f  t h e  Alaska 
tiighway a re  g e n e r a l l y  n o t  k e p t  open d u r i n g  t h e  w i n t e r  months. 

The upper Tolovana R i v e r  b a s i n  i s  i n  t he  c e n t r a l  p a r t  o f  t h e  Livenqood quadranqle 
and i s  p a r t l y  a c c e s s i b l e  by the  E l l i o t t  l l ighway, n o r t h  of Fa i rbanks .  The Pedro Dome- 
Cof fee  Dome area i s  i n  t h e  n o r t h e a s t e r n  p a r t  o f  t h e  Fairbanks quadrangle and the  south-  
eas te rn  p a r t  o f  t h e  L i  vengood quadrangle.  The Steese Hiqhway , extend ing no r theas tward l v  
f rom Fa i rbanks  winds across the  w e s t e r l y  and n o r t h e r l y  s ides  o f  t h e  r e n o r t  area. The 
Mastodon Dome-Porcupine Dome area i s  i n  t he  C i r c l e  Quadranqle, and i s  a l s o  a c c e s s i b l e  
by t h e  Steese Highway which winds no r theas tward l y  th rough t h e  c e n t r a l  p a r t  o f  t he  r e p o r t  
area. The Columbia Creek-O'Br ien Creek area i s  i n  t h e  eas t  c e n t r a l  p a r t  o f  t h e  Eagle 
quadrangle.  The T a y l o r  Highway branches n o r t h e a s t  f rom the  A1 asl:a Highway a t  T e t l  i n  
J u n c t i o n  and winds n o r t h e r l y  th rough t h e  r e p o r t  area a long  t h e  w e s t e r l v  s i d e  o f  t h e  
O ' B r i e n  Creek v a l l e y  f rom t h e  F o r t y m i l e  R i v e r  t o  t h e  J u n c t i o n  o f  L i b e r t y  Fork,  Kinq 
Solomon, and O 'B r ien  Creeks. The upper Columbia Creek dra inage i s  a c c e s s i b l e  f rom t h e  
highway ove r  game t r a i l s ,  which a re  e a s i l y  t r a v e r s e d  on f o o t .  

GENERAL FEATURES OF THE YUKON-TANANA REGION 

Al though w i d e l y  separated,  t h e  fou r  areas covered bv t h i s  r e p o r t  l i e  w i t h i n  t h e  up- 
lands  area o f  t he  r e g i o n  t h a t  forms an i n t e g r a l  p a r t  o f  t he  Great  Cen t ra l  P la teau  
p r o v i n c e  o f  Alaska. The c r e s t s  o f  t h e  d i v i d e s  and r i d g e s  appear t o  be o f  u n i f o r m  e l  e- 
v a t i o n  i n  each o f  t h e  r e p o r t  areas; however, t he  s u r f a c e  o f  t h e  p l a t e a u  ranges i n  
a l t i t u d e  f rom 2,000 f e e t  t o  ove r  4,000 f e e t  above sea l e v e l .  I t slopes i n  a l l  d i r e c t i o n s  
f rom i t s  h i g h e s t  p o i n t  near  t h e  headwaters o f  C h a r l i e  R ive r ,  b u t  t h e  s teepes t  s lopes 
a re  t o  t h e  west. 

The apparent  c o n t i n u i t y  o f  t h e  p l a t e a u ' s  s u r f a c e  i s  i n t e r r u p t e d  i n  p laces  by i n -  
d i v i d u a l  r i d g e s ,  knobs, and domes t h a t  r i s e  t o  ove r  1,000 f e e t  above i t  and by i n d i v i d u a l  



mountain masses t h a t  r i s e  t o  ove r  3,000 f e e t  above i t .  T i r b u t a r i e s  o f  t h e  Yukon and 
Tanana R ive rs  have i n c i s e d  t h e  p l a t e a u  t o  depths o f  about  3,000 f e e t .  Lonq, f l a t -  
topped spurs r a d i a t e  and ex tend f rom many o f  t h e  r i d g e s  i n t o  t h e  v a l l e y s  

The coun t r y  rock  th roughout  t h e  r e g i o n  i s  g e n e r a l l y  covered bv v e g e t a t i o n  and s o i l  
which i n  p laces  i s  p e r e n i a l  l y  f r o z e n  t o  depths o f  a  few t o  more than 100 f e e t .  Out- 
crops a re  g e n e r a l l y  l i m i t e d  t o  t h e  h i g h e r  r i d g e s  and mountain areas and t o  t h e  v a l l e y s  
where r e c e n t  s t ream a c t i o n  has eroded t h e  v a l l e y  w a l l s .  T i m b e r l i n e  i s  q e n e r a l l v  a t  an 
e l e v a t i o n  o f  about  2,500 f e e t ,  b u t  may vary  f rom 2000 t o  3000 f e e t  because o f  l o c a l  bed- 
rock  o r  pe rma f ros t  c o n d i t i o n s .  

GEOLOGY OF THE YUKON-TANANA REGION 

The geology and m ine ra l  depos i t s  o f  t h e  Yukon-Tanana Reqion a r e  desc r i bed  i n  t h e  
f o l l o w i n g  U. S. Geo log ica l  Survey b u l l e t i n s :  B u l l e t i n  251, The Gold P lace rs  o f  t h e  
F o r t y m i l e ,  B i r c h  Creek, and Fairbanks Reqions, Alaska by L.  11. P r i n d l e ;  B u l l e t i n  816, 
Geology o f  t he  F o r t y m i l e ,  Eagle,  and C i r c l e  D i s t r i c t s  by J. B. M e r t i e ,  J r . ;  B u l l e t i n  
872, The Yukon-Tanana Region, Alaska by J. B. M e r t i e ,  J r .  ; B u l l e t i n  897-C, Gold P lace rs  
o f  t h e  F o r t y m i l e ,  Eagle, and C i r c l e  D i s t r i c t s ,  Alaska by J. B. M e r t i e ,  J r .  ; and B u l l e t i n  
849-13, Lode Deposi ts  o f  t h e  Fairbanks D i s t r i c t  by James 14. l l i l l .  A o e r t i n e n t  D i v i s i o n  
o f  Mines and t l i n e r a l s  r e p o r t  i s  140. 194-1, A P r e l i m i n a r y  Map o f  t h e  Bedrock Geoloqv o f  
t h e  Fairbanks M in ing  D i s t r i c t ,  Alaska by Robert  B. Forbes and J im Brown. The d e s c r i p -  
t i o n s  o f  t h e  geology and m ine ra l  depos i t s  con ta ined  i n  t h e  o resen t  r e p o r t  were o b t a i n e d  
c h i e f l y  f rom these l i s t e d  r e p o r t s  and f rom some f i e l d  obse rva t i ons .  

The B i r c h  Creek s c h i s t ,  composed o f  meta-sedimentarv and u n d i f f e r e n t i a t e d  meta- 
igneous rocks  o f  pre-Cambrian age, comnrises about one f i f t h  o f  t h e  Bedrock o f  t h e  Yukon- 
Tanana Region and t h e  major  p a r t  o f  t h e  bedrock i n  each o f  t h e  t h r e e  r e ~ o r t  areas e a s t  
o f  t h e  Tolovana R i v e r  d ra inage bas in .  The coun t r y  rock  o f  t h i s  r e q i o n  was i n t r u d e d  dur-  
i n g  the  Mesozoic e r a  by g r e a t  masses o f  q r a n i  t e ,  which a re  now exnosed ove r  l a r q e  areas 
e a s t  o f  t h e  Tolovana R i v e r  and as smal l  bodies w i t h  assoc ia ted  d i kes  i n  each o f  t he  t h r e e  
r e p o r t  areas.  M i n e r a l i z a t i o n ,  which i s  b e l i e v e d  t o  have accomoanied these i n t r u s i v e s ,  
i s  b e l i e v e d  t o  have p rov ided  the  source o f  t he  n l a c e r  g o l d  depos i t s  and o t h e r  m ine ra l  
depos i t s  found i n  t h i s  p a r t  o f  t h e  reg ion .  Dur inq  T e r t i a r y  t ime,  t he  coun t r y  was aqa in  
i n t r u d e d  by q r a n i  t e s  which were accompanied by m i n e r a l i z a t i o n  t h a t  i s  b e l i e v e d  t o  have 
been t h e  source o f  t h e  p l a c e r  q o l d  depos i t s  found i n  t h e  Livenqood area, and i n  Eureka, 
Rampart, and Hot  Spr ings  m in ing  d i s t r i c t s  i n  t h e  western  o a r t  o f  t he  req ion .  A1 thouqh 
these T e r t i a r y  g r a n i t e s  have n o t  been mapped i n  t he  eas te rn  n a r t  o f  t h i s  req ion ,  t h e  
c innabar  found i n  some o f  t h e  p l a c e r  concent ra tes  i s  b e l i e v e d  t o  have been d e r i v e d  f rom 
m i n e r a l i z a t i o n  which accompanied t h e  T e r t i a r y  i n t r u s i v e s .  

The B i r c h  Creek s c h i s t  i s  i n  c o n t a c t  : v i  t h  u n d i f f e r e n t i a t e d  rocks  o f  Devonian aqe 
a  l i t t l e  south  o f  t h e  l i b e r t y  Fork o f  O ' B r i e n  Creek i n  t h e  Columbia Creek-O'Orien Creek 
area, and e a s t  o f  t he  Tolovana R i v e r  d ra inage i n  t he  Fa i rbanks  d i s t r i c t .  These un- 
d i f f e r e n t i a t e d  Devonian rocks  a r e  i n  c o n t a c t  w i t h  b a s i c  and u l  t r a - b a s i c  Devonian qreen- 
stones and Livengood c h e r t  o f  F l i s s i s s i p p i a n  age i n  t h e  Tolovana R i v e r  bas in .  T e r t i a r v  
g r a n i t i c  rocks c rop  o u t  th rough these u n d i f f e r e n t i a t e d  Devonian rocks  on Amv Dome a  
1  i t t l e  west  o f  t h e  Tolovana R ive r .  

GEOCHEMICAL STUDIES OF DRAINAGE BASIllS I b l  GENERAL 

A p rospec to r  i n  t h e  Yukon-Tanana Reqion i s  con f ron ted  by a  r i q o r o u s  c l i m a t e  and 
bedrock covered n e a r l v  everywhere by veqe ta t i on ,  s o i l ,  o r  f r o s t - r i v e n  m a t e r i a l .  Perma- 
f r o s t  e x i s t s  i n  p laces  f rom depths o f  a  few f e e t  t o  more than 100 f e e t .  Rock outc rops  



are  g e n e r a l l y  l i m i t e d  t o  p laces  a lonq t h e  h i q h e r  r i d q e s ,  a lonq streams where r e c e n t  
e r o s i o n  has exposed i t ,  and i n  mined-out p l a c e r  q o l d  areas. Geochemistrv n rov ides  a  
means by which the  p rospec to r  may overcome t o  some deqree t h e  problems imposed bv 
t h i s  coun t r y .  

Geochemistry i s  a  t o o l  which w i l l  q e n e r a l l y  l e a d  a  p rospec to r  t o  l o c a t i o n s  i n  an 
area which are  t h e  more f a v o r a b l e  f o r  t he  occurrence o f  m ine ra l  deoosi t s .  tlowever, 
he must be aware t h a t  a  s imp le  s tudy  o f  t h e  geochemical da ta  a lone does n o t  produce 
s u f f i c i e n t  ev idence upon which t o  p r e d i c t  t h a t  a  c e r t a i n  s i z e  and grade o f  metal de- 
p o s i t  does o r  does n o t  e x i s t .  When i n t e r p r e t i n g  t h e  geochemical da ta  he must con- 
s i  der  t h e  e f f e c t s  which the  topography, g e o l o g i c a l  f ea tu res ,  and o t h e r  envi ronmental  
f a c t o r s  may have on the  data  ob ta ined.  

Carbonaceous m a t t e r  and f e r r u q i n o u s  scums may cause t h e  p r e c i p i t a t i o n  o f  metal  
i o n s  f rom ground and s u r f a c e  waters  (tiawkes and Webb, 1962). r larshlands.  swamps, o r  
muskeg areas g e n e r a l l y  p r o v i d e  f a v o r a b l e  environments f o r  t h e  p r e c i p i t a t i o n  and con- 
c e n t r a t i o n  o f  metal  i ons  i n  t h e  s o i l s  and sediments f rom t h e  waters t h a t  f l o w  i n t o  
these areas. Changes i n  t ype  o f  bedrock may a l s o  r e s u l t  i n  a  s i q n i f i c a n t  i nc rease  o r  
decrease o f  metal  con ten t  i n  s o i l s  and sediments o f  streams d r a i n i n q  these n laces .  
These a r e  b u t  a  few o f  t h e  many f a c t o r s  t h a t  must be cons idered when i n t e r p r e t i n q  
t h e  r e s u l t s  o f  t h i s  type o f  i n v e s t i g a t i o n ;  however, i t  i s  beyond the  scope o f  t h i s  
r e p o r t  t o  d iscuss  these more f u l l y .  

The presence o r  absence o f  a  s t r o n g  anomaly by i t s e l f  i s  n o t  s u f f i c i e n t  ev idence 
t h a t  a  m ine ra l  d e p o s i t  does o r  does n o t  e x i s t .  S t rong  anomalies mav i n d i c a t e :  (1  ) a  
smal l  h i  gh-grade d e p o s i t  o f  metal  1  i c  m ine ra l s  , ( 2 )  a  1  arqe 1  ow-qrade denosi t , ( 3 )  smal l  
depos i t s  o f  weakly m i n e r a l i z e d  b u t  h i g h l y  f r a c t u r e d  o r  weathered rock  t h a t  i s  unusua l l v  
a c c e s s i b l e  t o  t h e  l each ing  a c t i o n  o f  ground o r  s u r f a c e  waters,  o r  ( 4 )  t h e  p r e c i p i t a t i o n  
and c o n c e n t r a t i o n  of metal  i ons  by o r g a n i c  m a t t e r  o r  f e r rug inous  scums. On the  o t h e r  
hand, t h e  absence o f  an anomaly does n o t  n e c e s s a r i l v  mean t h a t  an economic metal  does 
n o t  e x i s t ;  such absence may mean t h a t  ( 1 )  a  loid r a t e  o f  chemical a t t a c k  on t h e  bedrock 
o r  m ine ra l  d e p o s i t  i s  t a k i n g  p lace,  ( 2 )  d i l u t i o n  o r  p r e c i p i t a t i o n  o f  metal  i ons  i s  
t a k i n g  p l a c e  somewhere above t h e  sample s i t e ,  ( 3 )  t h e  m e t a l l i c  d e n o s i t  occurs e i t h e r  
t o o  deep o r  below an imperv ious  l a y e r  t h a t  p revents  t h e  t r a n s p o r t a t i o n  of t h e  meta l  i ons  
by ground waters t o  t h e  su r face .  

To del  i m i  t o r  mark o u t  an anomaly i n  a dra inage bas in ,  t h e  p rospec to r  shou ld  take  
samples t h a t  a re  r e l a t i v e l y  c l o s e l y  spaced and work upstream throuqh t h e  anomalous area 
t o  a  p o i n t  o f  c u t - o f f .  I t  may a l s o  o c c a s i o n a l l y  be u s e f u l  t o  r u n  f i e l d  t e s t s  on t h e  
f l o w i n g  wa te r  upstream f rom t h e  p o i n t  o f  c u t - o f f ;  f o r  i n  some p laces  the  Ph o f  t h e  
water  o r  o t h e r  f a c t o r s  may p reven t  t h e  p r e c i p i t a t i o n  o f  metal  i ons  on to  t h e  sediments 
nea res t  t h e  m ine ra l  depos i t .  A t  and above t h e  p o i n t  o f  c u t - o f f ,  t h e  banks on bo th  
s ides  o f  t h e  s t ream shou ld  be examined f o r  i n d i c a t i o n s  o f  m i n e r a l i z a t i o n  o r  f o r  p o s s i b l e  
s igns  o f  contaminat ion .  I f  n e i t h e r  o f  these i s  found, a  sys temat i c  sarnpl inq o f  t h e  
s o i l s  shou ld  be made a long t h e  banks o f  t he  st ream and a lonq t h e  base o f  h i l l s ,  which 
may r i s e  above t h e  dra inage b a s i n  i n  t h e  v i c i n i t y  o f  t h e  c u t - o f f  p o i n t .  

Fol low-up work on t h e  anomalous areas covered by t h i s  r e p o r t  shou ld  i n c l u d e  bo th  
f i e l d  t e s t s  and l a b o r a t o r y  a n a l y s i s  o f  a l l  s t ream sediment samples. S o i l  samnles, 
where taken,  shou ld  a l s o  be checked by l a b o r a t o r y  methods t o  determine t h e  r a t i o  o f  
c o l d  wa te r  e x t r a c t a b l e  t o  t o t a l  e x t r a c t a b l e  meta ls .  Th is  r a t i o  mav h e l p  l e a d  t o  t h e  
source o f  t he  anomaly. With c e r t a i n  except ions  a  r a t i o  o f  t ~ i g h  c o l d  wa te r  e x t r a c t a b l e  
t o  t o t a l  e x t r a c t a b l e  meta ls  suggests a hydromorphic p a t t e r n ,  whereas a  low r a t i o  
suggests a  r e s i d u a l  p a t t e r n  o r  source (tiawkes and Webb, 1962). 

The use o f  geophysical  methods i n  seve ra l  o f  these areas may be h e l p f u l  i n  de te r -  
m i n i n g  t h e  p o s s i b l e  source o f  t he  anomalies repo r ted .  



THE UPPER-TOLOVAMA RIVER CASIPI 

L o c a t i o n  and access i  b i  1  i t v  

The upper-To1 ovana R i v e r  b a s i n  , approx imate1  y  50 a i  r l  i ne mi l e s  n o r t h w e s t  o f  
F a i r b a n k s ,  i s  a c c e s s i b l e  f r o m  F a i r b a n k s  by wav o f  t h e  S tcese  arid E l l i o t t  I t iqhwavs. 
Froni t h e  j u n c t i o n  o f  t h e  Steese and E l l i o t t  I l iqhwavs a t  Fox, t h e  E l l i o t t  t l iqhwav 
w inds  71 mi l e s  n o r t h w e s t w a r d l y  t o  L i vengood  c r o s s i n g  t h e  To lovana  R i v e r  a t  59 m i l e .  
The r e p o r t  a rea ,  a p p r o x i m a t e l y  e i  qh t y  square  mi 1  es , ex tends  20 mi 1  es n o r t h e a s t  f r o m  
t h e  To lovana  R i v e r  b r i d q e  t o  t h e  head o f  t h e  r i v e r .  Access t o  most  o f  t h e  a rea  i s  
d i f f i c u l t ;  t h e r e  a r e  no roads  o r  t r a i l s  e x c e o t  a  d i s c o n t i n u o u s  s e r i e s  o f  qame t r a i l s  
and one o l d  t r a c t o r  t r a i l  wh i ch  p r o v i d e s  access f r o m  t h e  h iqhwav t o  t h e  head of Duncan 
Creek. I t  i s  a l s o  p o s s i b l e  ( b u t  d i f f i c u l t )  t o  use a  s m a l l  r i v e r  b o a t  t o  ascend t h e  
r i v e r  t o  a  p o i n t  abou t  one m i l e  above t h e  mouth o f  Duncan Creek, an a i r l i n e  d i s t a n c e  
o f  s i x  and one q u a r t e r  m i l e s .  

Genera l  f e a t u r e s  

The r e p o r t  a rea  i s  i n  a  c o u n t r y  o f  modera te  t o p o q r a p h i c  r e l i e f ;  e l e v a t i o n s  ranqe  
f r o m  600 f e e t  above sea l e v e l  i n  t h e  v a l l e y  t o  o v e r  3,100 f e e t  a l o n g  t h e  c r e s t  o f  t h e  
h i g h e s t  r i d g e .  T i m b e r l i n e  i s  g e n e r a l l y  a t  2,500 f e e t  a1 t i t u d e ,  b u t  l o c a l  c o n d i t i o n s  
may cause i t  t o  be h i g h e r  o r  l owe r .  

The c o u n t r y  r o c k  i s  n e a r l y  everywhere m a n t l e d  by  s o i l  and v e q e t a t i o n  e x c e p t  i n  
p l a c e s  where exposed by s t r eam a c t i o n  and a l o n q  t h e  h i g h e r  r i d a e s .  The v e q e t a t i o n  i s  
c h i e f l y  moss, g rass ,  and sedqe t ussocks ,  w i t h  s t ands  o f  l a r q e  w h i t e  sp ruce  o r  asnen 
g r o w i n g  i n  f a v o r e d  p l a c e s  a l o n q  t h e  banks o f  t h e  s t reams and i n  f a v o r e d  a reas  on t h e  
h i l l s  and r i d g e s .  W i l l o w  and a l d e r  qrow a l o n g  h i l l s i d e  d ra i naqes  and s t reams and i n  
t h i c k e t s  a l o n g  t h e  banks o f  t h e  r i v e r  and i t s  t r i b u t a r i e s .  Poor  s t ands  o f  b l a c k  sp ruce  
and o t h e r  woody b r u s h  qrow i n  p l a c e s  on p o o r l y  d r a i n e d  s l o n e s  and muskeq a reas .  

Geology and m i n e r a l  d e p o s i t s  

The c o u n t r y  r o c k  i n  t h e  s o u r t h e r n  p a r t  o f  t h e  r e p o r t  a rea  i s  composed p r i n c i p a l l y  
o f  u n d i f f e r e n t i a t e d  nonca l ca reous  r o c k s  o f  Devonian age ( M e r t i e ,  Jr ,  , 1937) .  These 
i n c l u d e  sands tone ,  q u a r t z i t e ,  s h a l e ,  s l a t e ,  a r q i  11 i t e ,  and a  few t h i n  beds o f  f i n e l y  
c r y s t a l l i n e  l i m e s t o n e  r a n g i n g  f r o m  l i g h t  t o  da r k  q r a y  i n  c o l o r .  I n  p l a c e s  s e r p e n t i n e  
and g reens tone  b o d i e s  a r e  f o u n d  i n  t h e  l i m e s t o n e .  I i o r t h  o f  Duncan Creek, between 
t h e  two l a r g e  e a s t e r l y  t r i b u t a r i e s  o f  t h e  Tolovana,  t h i s  a roup  i s  i n  c o n t a c t  w i t h  b o t h  
t h e  L i vengood  c h e r t  o f  l l i s s i s s i p p i a n  age and b a s i c  and u l  t r a - b a s i c  q reens tone  o f  Devonian 
age. 

Monzoni t e  and q u a r t z  monzoni t e  i n t r u d e d  t hese  u n d i f f e r e n t i a t e d  r o c k s  d u r i  nq T e r t i a r y  
t i m e  w i  t h  accompanyinq m i n e r a l  i z a t i o n  wh i ch  i s  be1 i e v e d  t o  have p r o v i d e d  t h e  sou rce  o f  
t h e  p l a c e r  g o l d  f ound  i n  t h e  L ivengood  Creek a rea .  These q r a n i  t i c  r o c k s  a r e  exposed 
a l o n g  a  m i n e r a l i z e d  zone t h a t  i s  exposed on Amy Dome a  few m i l e s  wes t  o f  t h e  r e p o r t  a rea .  

A  band o f  L i vengood  c h e r t  abou t  s i x t y - f i v e  m i l e s  l o n q  bv  abou t  e i q h t  m i l e s  w ide  
ex tends  ld60°E e a s t  f r o m  n o r t h  o f  t h e  Sa\dtooth Mounta ins  ac ross  t h e  r e n o r t  a rea  t o  Beaver  
Creek ( M e r t i e ,  J r . ,  1937) .  T h i s  band i s  composed o f  l a m i n a t e d  c h e r t  and b r e c c i a t e d  
c h e r t  recemented w i t h  c h a l c e d o n i c  q u a r t z  t h a t  ranqes f r o m  l i g h t  g r a y  t o  b l a c k  i n  c o l o r .  



In  places these  a r e  colored red b y  the oxidation of included i ron minerals.  To the  
north the che r t  i s  i n  con tac t  w i t h  noncalcereous rocks and limestones of Flississinnian 
age; t o  the  southwest of the  Tolovana River the che r t  i s  in contact  with the  u n -  
d i f f e r e n t i a t e d  noncalcareous rocks,  and e a s t  of the r i v e r  i t  i s  in  contact  with the  
Uevonian grecnstone,  which i n  tu rn  i s  i n  con tac t  t o  the  south w i t h  the  noncalcarcous 
rocks of Devonian age. 

Geochemical i nves t i ga t i on  

This inves t iga t ion  was made t o  attempt to  f i nd  possible  eastward extensions of 
the  mineralized zones which provided the  source of the  Livenqood ~ l a c e r  so ld  deposi ts  
and which crop out  on Amy ilorne west of the  repor t  area i n  the  upper Tolovana River 
drainage basin .  The r e s u l t s  f a i l e d  t o  provide evidence t h a t  any of the  mineralized 
zones extend i n t o  the  area o r  t h a t  any e x i s t  in  the  a rea .  

About one-quarter of a mile northwest of the  white b lu f f  ( f i q u r e  2 )  in  the  Tolovana 
River near the  mouth of the  small stream where samnle 3q was taken, a number of warm 
spr ings  were observed i s su ing  from the r i v e r  bars .  An odor less  gas was a l s o  observed 
t o  bubble ou t  of the r i v e r  in t h i s  same a rea .  The presence of these  warm snr inqs  may 
i nd i ca t e  t h a t  Ter t i a ry  g r a n i t i c  rocks occur a t  some indeterminant denth in  t h i s  area  
s i nce  these  g r a n i t i c  rocks occur near hot spr inqs  found in  the  western p a r t  of the  
Y ukon-Tanana Region. 

A small r ive rboa t  was used during p a r t  of t h i s  inves t ina t ion  t o  t e s t  t he  p r ac t i -  
c a b i l i t y  of using such c r a f t  f o r  o ther  i nves t i ga t i ons  on small i n t e r i o r  Alaskan r i v e r s .  
I t  proved t o  be unsa t i s fac to ry .  

Results of t h i s  i nves t i ga t i on  

Only one of the  77 stream sediment samples co l l e c t ed  from thc upper Tolovana 
River drainage basin contained an anomalous amount of metal .  Sample 12 taken from a 
small northwesterly t r i b u t a r y  of McCord Creek contained an anomalous amount of copper - 
40 pa r t s  per  mi l l ion .  Sample 13,  taken from a smal ler  t r i b u t a r y  draininq the  same h i l l -  
s i d e  contained 25 pa r t s  per  mil l ion of copper. The f i e l d  t e s t  on the  anomalous sample 
used G m i l l i l i t e r s  of dye so lu t i on ,bu t  o the r  samples t h a t  were not anomalous bv 
laboratory analyses required l a rqe r  amounts of dye. Therefore,  fol  lo\\,-un wrk should 
include both f i e l d  t e s t i n g  and laboratory analyses of stream sediments. Soil  samples 
should be taken from the hi 1 l s i d e  between the  th ree  t r i b u t a r i e s  where samnles 11 , 12,  
and 13 were taken. 



Index diagram o f  the  Upper Tolovana R i v e r  bas in  maps 
(F igures  1 , 2 and 3)  
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U P P E R  T O L O V A N A  R I V E R  A R E A  

C o p p e r  

Figure 4 Frequency d i s t r i b u t i o n  graphs f o r  copper, z inc  lead and 
malybdenurn: Upper Tolovana River a rea  
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TABLE I 

Geochemical Sample Analyses 

Upper To1 ovona River Basin 

P A R T S  P E R  M I L L I O N  

Map Field  Fie ld  Test  Copper Zinc Lead Molybdenum 
No. No. M i l l i l i t e r s  

Figure 1 

Figure 2 

The anomal ous values a r e  under1 i ned. 



T A B L E  I (Continued) 

Map Field  
No. No. 

Fie ld  Test  Copper 
M i l l i l i t e r s  

Zinc Lead Molybdenum 

Figure 3 



PEDRO DOME-COFFEE DOME AREA 

L o c a t i o n  and access i  b i  1  i ty 

The Pedro Dome-Coffee Dome area, i n  t h e  n o r t h e a s t e r n  p a r t  o f  t he  Fairbanks Quad- 
r a n g l e  and t h e  southeastern  p a r t  o f  t he  L ivengood quadrangle i s  about  240 square 
m i l e s .  I t  i s  a c c e s s i b l e  t o  Fairbanks by way o f  t he  Steese Highway, an improved g ra -  
v e l  road  t h a t  s t r e t c h e s  n o r t h e a s t  f rom Fairbanks 162 m i l e s  t o  C i r c l e  C i t y  on the  
Yukon R i v e r ,  (see diagram showing l a y o u t  o f  f i g u r e s  5-8).  The highway crosses t h e  
Western and n o r t h e r n  s i d e s  o f  t h e  r e p o r t  area,  and t r a i l s  and mine access roads 
branch o f f  the  highway t o  p r o v i d e  easy access t o  n e a r l y  a l l  p a r t s  o f  t he  area. 

General f e a t u r e s  

The area i s  i n  a  coun t r y  o f  moderate topograph ic  r e l i e f ;  a1 t i tudes range f rom 
around 600 f e e t  above sea l e v e l  i n  t h e  v a l l e y  t o  about  2,600 f e e t  a t  t he  c r e s t s  o f  
t h e  h i g h e r  r i d g e s  and domes. The s o u t h e r l y  w a l l s  o f  t h e  C n l t a n i  ka V a l l e y  r i s e  i n  a  
s e r i e s  o f  g e n t l e  t o  s teep s lopes t o  t h e  c r e s t s  o f  we1 1-rounded h i  11s and r i d g e s .  
A1 though many o f  t he  va l  1  ey w a l l  s  a re  s teep , few a r e  p r e c i  p i  tous .  The most prominent  
topograph ic  f e a t u r e  i s  t h e  r i d g e  s e p a r a t i n g  the  dra inage o f  t he  Chatanika R i v e r  f rom 
t h e  dra inages o f  Fai rbanks and F i s h  creeks.  Th is  d i v i d e ,  ex tend ing  across t h e  cen- 
t r a l  p a r t  o f  t he  r e p o r t  area,  i s  i r r e g u l a r  i n  bo th  a1 ti tude and d i r e c t i o n a l  t r end .  

The coun t r y  rock  i n  t h i s  area i s  g e n e r a l l y  covered by a  heavy growth o f  vege- 
t a t i o n  o r  s o i  1, which i n  p laces  i s  permanent ly  f r o z e n  f rom a  few f e e t  t o  ove r  100 
f e e t  deep. I n  poor1.y d r a i n e d  areas and where pe rma f ros t  i s  near  t he  su r face ,  t he  
v e g e t a t i o n  i s  comprised c h i e f l y  o f  moss, g rass ,  sedge tussocks,  and smal l  woody 
brush t y p i c a l  o f  muskeg areas ; whereas, on t h e  b e t t e r  d r a i n e d  s  1 opes, r i d g e s  , and 
v a l  1  eys where c o n d i t i o n s  are  more f a v o r a b l e  the  v e g e t a t i o n  a1 so i n c l u d e s  1  arge stands 
o f  w h i t e  spruce, w h i t e  b i r c h ,  and aspen, o r  a  m i x t u r e  o f  these.  Wi l low and a l d e r  
g e n e r a l l y  grow abundant ly  a long the  h i  1  l s i d e  dra inages and a long the  banks o f  t he  
streams. Stands o f  s t u n t e d  b l a c k  spruce however, a re  g e n e r a l l y  con f i ned  t o  t he  more 
p o o r l y  d r a i n e d  areas o r  muskeg. Timber1 i n e  i s  a t  about  2,500 f e e t .  

Geology and m i n e r a l  depos i t s  

The o l d e s t  r o c k  u n i t  p resen t  i s  t h e  B i r c h  Creek s c h i s t ,  a  s e r i e s  o f  metasedi-  
mentary rocks  and u n d i f f e r e n t i a t e d  metaigneous rocks .  E a r l y  workers assigned these 
t o  t h e  Precambrian age, b u t  t h i s  i s  now quest ioned.  P e l l y  gne iss ,  which crops o u t  i n  
p laces  i n  t h i s  area,  i s  b e l i e v e d  t o  be o f  about  t h e  same age. A l l  o f  these a n c i e n t  
rocks  have been i n t r u d e d  i n  p laces  by g r a n i t i c  rocks  o f  Mesozoic age. Maps accompany- 
i n g  t h e  U.S. Geo log ica l  r e p o r t s  and D i v i s i o n  o f  Mines and M ine ra l s  r e p o r t  194 - 1  
show t h e  l o c a t i o n s  o f  t he  major  exposures o f  these rocks .  These a l s o  show a  smal l  
body o f  b a s a l t ,  p robab ly  o f  T e r t i a r y  age, on l ower  A l d e r  Creek. B a s a l t  fragments 
were found by Saunders d u r i n g  t h i s  i n v e s t i g a t i o n  on a  h i  l l s i d e  downstream f rom sample 
224 on Kokomo Creek ( f i g u r e  7 ) ,  which i n d i c a t e s  t h a t  t he  body o f  B a s a l t  p robab ly  
extends e a s t  o f  A l d e r  Creek t o  t h e  h i l l  above Kokomo Creek. A smal l  body o f  T e r t i a r y  
sandstone and conglomerate has been mapped a t  Fou r th  o f  J u l y  H i l l  i n  t h e  eas te rn  p a r t  
o f  t h e  r e p o r t  area. 

Calcareous and 1  imestone members o f  t h e  B i r c h  Creek s c h i s t  s e r i e s  c rop  o u t  as a  
group o f  c r y s t a l l i n e  lenses a t  t h e  head o f  P i l o t  Creek and ex tend southwestward i n t o  



the  val leys  of Dome and Vault creeks .  The Birch Creek s c h i s t  i s  folded in a  s e r i e s  
of recumbent fo lds  overturned t o  the  north with the  axes t rending in  an e a s t e r l y  
d i r ec t i on  across the  repor t  a r ea .  

A n  important mineralized zone extends along the  ax i s  of an ant ic1 ine  t h a t  
t rends  northwest of Pedro Dome across  the headwaters of Cleary Creek ( f i gu re s  5 ,  6 ,  
and 7)  i n t o  the  nor ther ly  s i d e  of upper Fairbanks Creek val ley t o  Crane Creek where 
i t  bends t o  the north toward the  head of Walnut Creek on the  southwest f lank of 
Coffee Dome (Forbes and Brown, 1961). A 1  though t h i s  zone appears t o  continue on t o  
the  top ,  o r  possibly t o  the  north of Coffee Dome, i t  has never been t raced beyond 
the  head of Walnut Creek. 

Fractur ing along the c r e s t  and linlbs of t h i s  a n t i c l i n e  appear t o  have provided 
control  f o r  the  deposi t ion of minerals in the  zone. Streams t h a t  drain  t h i s  zone 
have contained r i ch  p lacer  gold depos i t s .  Cleary creek,  which cuts  t h i s  zone, has 
been one of the  most productive placer  gold streams in the Fairbanks Mining D i s t r i c t  
Three of the most productive lode-gold mines in  t h i s  d i s t r i c t  a r e  the Cleary Hil l  
Mine, the  McCarty Mine, and the  Hi-Yu Mine ( f i gu re s  5 and 6 ) .  Some lode gold has 
recent ly  been mined from a gold-quartz vein exposed west of the head of Wolf Creek. 
A l e ad - s i l ve r  vein i s  present ly  being developed by UECS Corporation on the Keystone 
Mines proper ty;  the  ore  i s  jamesoni t e  with galena t h a t  contains l a rge  amounts of 
s i l v e r .  S i lver - lead  ore  has a l so  been produced from galena-bearing veins on Cleary 
Creek near the head of Bedrock Creek. Minerals associa ted with t h i s  a r e a ' s  ores  
a re :  arsenopyri t e ,  p y r i t e ,  jamesoni t e ,  galena,  s t i b n i  t e ,  and spha le r i  t e .  Chal- 
copyri t e  and cove1 1 i  t e ,  though r a r e ,  have been i d e n t i f i e d  with these  mineral s .  

In the  pa s t ,  explorat ion work was done on a  l e ad - s i l ve r  prospect a t  the  head 
of Walnut Creek and in  a  lode-gold prospect in the  Kokomo Creek drainage a  few 
hundred f e e t  west of the  point  where sample 239 ( f i g u r e  7 ) ,  was taken. Hi 11 
descr ibes  t h i s  prospect t o  be comprised of four  o r  f i v e  gold-quartz veins spaced 
a t  approximately 100 foo t  i n t e rva l s  and varying from one to  two f e e t  in width. A 
sample across a  20-inch vein assayed $7.38 per ton when gold was $20.60. Some 
p lacer  gold was produced frorn the  Kokomo Creek val ley west of sample 39 and i s  
indicated by t a i l  ing p i l e s .  There have been no productive lode mines e a s t  of the 
Hi-Yu Mine and no lode prospects e a s t  of Coffee Dome in the  repor t  area .  

Geochemical ~ n v e s t i g a t i o n  

The mineralized zone t h a t  extends down the  upper Fairbanks Creek val ley t o  the 
head of Malnut Creek [nay weaken or d i e  ou t  e a s t  of the  Hi-Yu Mine. I t  i s  poss ib le ,  
however, t h a t  t h i s  zone does continue and t h a t  prospecting has thus f a r  f a i l e d  t o  
reveal the  extension.  Pa r t  of t h i s  inves t iga t ion  was an attempt t o  t r a ce  t h i s  
mineral i  zed zone by geochemistry. 

Because the  a n t i c l i n e  providing s t r u c t u r a l  control  of the  mineral deposi ts  in  
t h i s  zone bends t o  the  nor th ,  i t  appeared l i k e l y  t h a t  the mineralized zone would do 
l ikewise  and t h a t  p a r t  of the  zone would l i e  wi thin  the  headwaters area  of Kokomo 
Creek. The mined-out p lacer  gold deposi t  on Kokonio Creek and the lode-gold prospect 
near i t s  head provides f u r t h e r  evidence t h a t  the  mineralized zone could extend i n t o  
the  Kokomo Valley. A 1  though t he  r e s u l t s  of t h i s  inves t iga t ion  f a i l e d  t o  prove t h i s  
hypothesis ,  they do show several  i n t e r e s t i n g  anomalies be1 ieved t o  be worthy of 
f u r t h e r  study. 



R e s u l t s  o f  t h i s  i n v e s t i g a t i o n  

F i e l d  t e s t  and geochemical ana lyses  were made on 168 samples o f  s t ream sediments 
c o l l e c t e d  f r o m  t h i s  a rea ,  and t h e  r e s u l t s  o f  these  ana lyses  were p l o t t e d  on f r e -  
quency d i s t r i b u t i o n  graphs ( f i g u r e  9 ) ,  t o  de te rm ine  t h e  t h r e s h o l d  va lues  o f  t h e  
anomalous samples. The t h r e s h o l d  va lues ,  r e p o r t e d  i n  p a r t s  p e r  m i l l i o n ,  a r e  50 f o r  
copper ,  140 f o r  z i n c ,  40 f o r  l e a d ,  and 6  f o r  molybdenum. 

Sample 85, F i g u r e  5, was t aken  f r om a  n o r t h e r l y  t r i b u t a r y  o f  Pedro Creek about  
one m i  l e  s o u t h  o f  t h e  m i n e r a l  i z e d  v e i n s  mapped i n  1961 by Forbes and Brown. Th i s  
sample c o n t a i n e d  anomalous amounts o f  z i n c  and l e a d .  

Sample 88, f i g u r e  5, was t aken  f r om L a s t  Chance Creek on t h e  n o r t h e r l y  s i d e  o f  
Pedro Dome and con ta ined  an anomalous amount o f  copper  and 30 p a r t s  p e r  m i l l i o n  o f  
l e a d .  Bo th  anomal ies d isappeared  downstream, and a t  sample 89 had decreased t o  30 
ppm o f  copper  and t o  25 ppm o f  l e a d .  

S c h e e l i t e  v e i n s ,  c ropp ing  o u t  on G i lmore  Dome about  a  m i l e  sou th  o f  samples 
93, 94, 95, and 96, have been mined d u r i n g  t imes  o f  f a v o r a b l e  t ungs ten  p r i c e s .  
These samples were c o l l e c t e d  f r om st reams d r a i n i n g  a  g r a n i t e  a rea ,  and were found 
t o  be anomalous i n  molybdenum c o n t e n t  b u t  low i n  t h e  o t h e r  me ta l s .  

Samples 147, 153, 157, 158, 159, and 160 ( f i g u r e  6 )  con ta ined  anomalous amounts 
o f  l e a d  and samples 152 and 158 c o n t a i n e d  anomalous amounts o f  z i n c .  Samples 147 
and 159 were taken f r om a  s t ream d r a i n i n g  an o l d  mine work ings  and a r e  be1 i e v e d  t o  
have been con tamina ted  by i nc reased  l e a c h i n g  o f  m i n e r a l s  exposed t o  wea the r i ng  by 
t h e  Hi-Yu m i n i n g  o p e r a t i o n s .  T h i s  c o n d i t i o n  may e x i s t  i n  a l l  p l aces  where s u l f i d e  
m i n e r a l s  a r e  exposed t o  a i r  by mine work ings ,  wh ich  g r e a t l y  a c c e l e r a t e s  t h e  l each -  
i n g  o f  s u l f i d e  m i n e r a l s  by p e r c u l a t i o n  o f  w a t e r  t h rough  these  exposed m i n e r a l s .  I t  
has been e s t i m a t e d  t h a t  t h e  meta l  c o n t e n t  o f  such w a t e r  may be i n c r e a s e d  by  as n~uch 
as 10 t o  100 t imes  g r e a t e r  t han  wou ld  be t h e  case had t h e  d e p o s i t  n o t  been opened 
by m i n i n g  (Hawkes and Webb, 1962) .  Contaminated w a t e r  may con tamina te  t h e  under-  
l y i n g  sediments b u t  g e n e r a l l y  n o t  t o  t h e  same e x t e n t  o r  magni tude.  

Samples 149 and 163 ( f i g u r e  6 )  c o n t a i n e d  anomalous amounts o f  copper .  S ince  
copper  m i n e r a l s  a r e  r a r e  i n  t h e  known v e i n  o r  l o d e  d e p o s i t s  o f  t h e  Fa i rbanks  
D i s t r i c t  i t  seems u n l i k e l y  t h a t  e i t h e r  o f  these  samples c o u l d  be r e l a t e d  t o  t h e  
m i n e r a l i z e d  zone un less  t h e  copper  c o n t e n t  o f  t h e  ve ins  i n c r e a s e  a t  depths below 
those  p e n e t r a t e d  by t h e  m i n i  ng o p e r a t i o n s .  

Sample 227 ( f i g u r e  7 )  c o n t a i n e d  an anomalous amount o f  z i n c ;  however, sample 
228 was t aken  f r o m  a  d i f f e r e n t  b ranch  o f  t h e  same s t ream and con ta ined  o n l y  90 
ppm o f  z i n c .  The s t ream d i v i d e s  above t h e  sample s i t e s  and reconverges below them; 
i t  i s  t h e r e f o r e  d o u b t f u l  t h a t  t h i s  anomaly, though s t r o n g  f o r  t h i s  a rea ,  i s  
i n d i c a t i v e  o f  a  m i n e r a l  d e p o s i t  o f  s i g n i f i c a n t  s i z e .  
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TABLE I1  

Seochemi c a l  Sampl e Analyses 

Pedro Dome-Coffee Dome Area 

Map F i e l d  Plo. m l o f d y e  Copper Z i n c  

F i g u r e  5 

F i g u r e  6 

Lead Flo1 ybdenum 

Anomalous amount o f  meta l  a r e  u n d e r l i n e d  



TABLE I I (Cont inued)  

Map F i e l d  No. ml o f  dye Copper Z inc  Lead 5101 ybdenum 

* 147 0.29% Lead 
0.40 ppln S i  1 v e r  



TABLE I I (Continued) 

Map F i e l d  140. rnl o f  dye Copper Zinc Lead Molybdenum 

F igu re  8 

"159 0.28% Lead 
54 p;m S i l v e r  



TABLE I I (Cont inued)  

Pila p F i e l d  /,lo. 

F i g u r e  7 

ml o f  dye 

1  
1  

18 

18 
1 
1 
1  
1  

1 
1  
1  
1  
1  

3 
3 
3 
1  
3 

n 
1  
1 
1  
2 

8 
17 
1  C 
20 
17 

19 
1  
1  
1  
1  

4 
2  
1  
2  
1  

Copper 

2  0  
2  5  
15 

2  0  
20 
20 
20 
20 

20 
20 
15 
15 
2 5  

20 
2 0  
20 
2  0  
20 

2  5  
15 
15 
20 
15 

15 
2  0 
2  0 
2  0  
2  0 

2  5  
15 
10 
20 
2  0 

15 
15 
15 
10 
20 

Z i n c  Lead 1401 vbdenum 



TABLE I I (Con t i  n u e d )  

F ie ld  No. ml of d,ye Copper Zinc Lead P4o1 yhdenurn 



MASTODON DOME-PORCUPINE DOME AREA 

L o c a t i o n  and a c c e s s i b i l i t y  

The Mastodon Dome-Porcupine Dome a rea  i s  a p p r o x i m a t e l y  65 a i r l i n e  m i l e s  n o r t h -  
e a s t  o f  Fa i r banks .  The Steese Highway, a  g r a v e l  r o a d  e x t e n d i n q  f r o m  Fa i rbanks  t o  
C i  r c l  e City, passes n o r t h e a s t w a r d  t h r o u g h  t h e  r e p o r t  a rea ,  c r o s s i  nq Eag le  Summit 
abou t  midway between Mas t odon  and Porcup ine  Domes. From F l i  11 e r  tlouse , mine access 
roads  r a d i a t e  t o  a l l  t h e  m i n i n g  camps i n  t h e  r e p o r t  area.  

Genera l  f e a t u r e s  

The r e p o r t  a rea  i s  i n  a  c o u n t r y  o f  r e l a t i v e l y  h i q h  t o p o g r a p h i c  r e l i e f ;  e l e -  
v a t i o n s  range  f r o m  abou t  1,200 f e e t  above sea l e v e l  i n  t h e  v a l l e y s  t o  4,915 f e e t  
a t  t h e  t o p  o f  Po rcup ine  Dome. T i m b e r l i n e  i s  a t  abou t  2,500 f e e t .  Most o f  t h e  
r e p o r t  a rea  as seen f r o m  t h e  Steese Highway appears t o  be b a r r e n  o r  man t l ed  bv 
g rasses  and woody b rush .  Outcrops o f  r o c k  i n  t h i s  a rea  a r e  scarce ;  f r o s t  r i v e n  
m a t e r i a l ,  s o i l ,  and v e g e t a t i o n  m a n t l e  most  o f  t h e  c o u n t r y  r o c k .  The most  p r e v a l a n t  
t ypes  o f  v e g e t a t i o n  g row ing  i n  t h i s  a rea  a r e  g rasses ,  mosses, sedqe tussocks ,  and 
woody t ypes  o f  sh rub .  T imber  g row ing  i n  t h i s  a rea  i s  q e n e r a l l y  c o n f i n e d  t o  t h e  
l o w e r  f a v o r e d  s l opes  and v a l l e y s  and i n c l u d e s  f a i r  s tands  o f  w h i t e  b i r c h ,  aspen 
and w h i t e  spruce .  

Rock o u t c r o p p i n g s  a r e  qene ra l  l y  l i m i t e d  t o  t h e  h i g h  r i d g e s  and s teep  head land  
v a l l e y s  where r e c e n t  e r o s i o n  has exposed t h e  bedrock .  P l a c e r  q o l d  m i n i n q  ope r -  
a t i o n s  have a l s o  exposed t h e  bedrock  i n  some o f  t h e  areas mined. 

Geology and m i n e r a l  d e p o s i t s  

The c o u n t r y  r o c k  i n  t h e  a rea  i s  m o s t l y  t h e  B i r c h  Creek s e r i e s  o f  meta- 
sed imentary  and u n d i f f e r e n t i a t e d  meta- igneous r o c k s  o f  Precambr ian dqe. These 
r o c k s  i n c l u d e  q u a r t z i t e  s c h i s t ,  qua r t z -m i  ca s c h i s t ,  q u a r t i z i  t e ,  and f e l d s n a t h i c  
s c h i s t .  I n t e r b e d d e d  i n  t h e  upper  o r  younger  members o f  t h e  B i r c h  Creek s e r i e s  a r e  
carbonaceous and ca l ce reous  s c h i s t  and t h i n  beds o f  impure l i m e s t o n e .  These 
s c h i s t s  a r e  i n t r u d e d  i n  many p l aces  by  g r a n i t i c  r o c k s  o f  Cretaceous and J u r a s s i c  
ages. 

I n  t h e  v a l l e y s  o f  Mastodon and llammoth Creeks t h e  s t r i k e  o f  t h r  c leavaqe o f  
t h e  q u a r t z i  t e  s c h i s t  and qua r t z -m i  ca s c h i s t  i s  a p p r o x i m a t e l y  F.16n0W (M~c l r t ie ,  Jr. 
1938) .  G r a n i t i c  r ocks  c r o p  o u t  a l o n g  t h e  e a s t e r l y  s i d e  o f  !lammoth Creek onpos i  t e  
t h e  mouth o f  H i l l e r  Creek,  and a  number o f  s m a l l e r  exposures and dike!; o f  t hese  
g r a n i t e s  c r o p  o u t  i n  v a r i o u s  p l a c e s  t h rouqhou t  t h e  area.  

U. S. G e o l o g i c a l  Survey workers  and o t h e r s  who have s t u d i e d  t h e  p l a c e r  g o l d  
d e p o s i t s  i n  t h e  l l as todon Creek V a l l e y  b e l i e v e  t h a t  t h e  q o l d  was d e r i v e d  f r o m  ve ins  
o r  a  m i n e r a l i z e d  zone t h a t  occu rs  a l o n g  t h e  n o r t h e r l y  f l a n k  o f  Mastodon Dome. The 
zone p r o b a b l y  ex tends  t h rough  t o  t h e  s o u t h e a s t e r l y  s i d e  o f  t h e  dome where i t  
p r o v i d e d  t h e  source  o f  t h e  p l a c e r  g o l d  d e p o s i t e d  i n  t h e  South Fo rk  o f  t l a r r i s o n  
Creek. 

The Independence Creek V a l l e y  bedrock n o r t h  o f  t f a r r i s o n  Fo rk  i s  composed 
m o s t l y  o f  q u a r t z i t e  s c h i s t  and qua r t z -m ica  s c h i s t .  Thc c leavage o f  t l i e se  s c h i s t s  
s t r i k e s  frorn n o r t h  t o  t h i r t y  degrees wes t ,  and d i p s  about  twen t v  deqrees \.lest. 



I n  t h e  M i l l e r  Creek v a l l e y  wes t  o f  Independence Creek t hese  s c h i s t s  c o n t a i n  many 
q u a r t z  v e i n s .  F u r t h e r  wes t ,  between t h e  heads o f  M i l l e r  and Eag le  c reeks ,  g r a n i t e  
crops o u t  i n  p l aces  a long  t h e  d i v i d e  b u t  has n o t  been observed t o  occu r  i n  t h e  
bedrock o f  e i t h e r  c reek .  

The bedrock  i n  Porcup ine  Creek, a  t r i b u t a r y  o f  Crooked Creek i s  composed 
p r i n c i p a l  l y  o f  metasedimentary and u n d i f f e r e n t i a t e d  meta-igneous s c h i s t s  o f  t h e  
B i r c h  Creek s e r i e s .  A t  t h e  head o f  Dome Creek on t h e  n o r t h w e s t  f l a n k  o f  Porcup ine  
Dome, a  go1 d - s i  1  v e r  l o d e  c o n t a i n i n g  some c a s s i  t e r i  t e  has been exposed by  p ros -  
pec to rs .  I t  i s  b e l i e v e d  t o  be p a r t  o f  a  m i n e r a l i z e d  zone t h a t  produced t h e  p l a c e r  
g o l d  and c a s s i t e r i t e  found on Yankee and Porcup ine  c reeks .  

Geochemical i n v e s t i g a t i o n  

U.S.G.S. g e o l o g i s t s  who s t u d i e d  t h e  concen t ra tes  o b t a i n e d  by t h e  e a r l y  p l a c e r  
miners  seldom ment ioned t h e  presence o f  s u l f i d e  m i n e r a l s .  C a s s i t e r i t e  i n  sma l l  
amounts, i s  g e n e r a l l y  t h e  o n l y  me ta l  1  i c  m i n e r a l  r e p o r t e d  by them. T h i s  l a c k  o f  
s u l f i d e s  i s  un ique  f o r  p l a c e r  d e p o s i t s  o f  t h e  Yukon-Tanana r e g i o n ,  where s u l f i d e  
m i n e r a l s  gene ra l  l y  o c c u r  abundant ly  i n  t h e  p l a c e r  concen t ra tes .  The p r e s e n t  i n -  
v e s t i g a t i o n  was conducted t o  de te rmine ,  i f  p o s s i b l e ,  whether  s u l f i d e  d e p o s i t s  e x i s t  
i n  t h e  area.  R e s u l t s ,  though n o t  c o n c l u s i v e ,  do i n d i c a t e  t h a t  s u l f i d e  m i n e r a l s  
were d e p o s i t e d  w i t h  t h e  g o l d  b u t  have n o t  y e t  been exposed by e r o s i o n .  

Resul t s  o f  geochemical s t u d i e s  

F i e l d  t e s t s  and geochemical analyses were made on 145 s t ream sediment  samples 
c o l l e c t e d  f r om t h e  Mastodon Dome-Porcupine Dome area.  E igh teen  o f  these  con ta ined  
anomalous q u a n t i t i e s  o f  t h e  me ta l s  sought .  Th resho ld  va lues  f o r  anomal ies i n  t h e  
a rea  a r e  80 p a r t s  p e r  m i l l i o n  o f  copper ,  155 pprn o f  z i n c ,  50 ppm o f  l e a d ,  and 6  pprn 
o f  molybdenum. 

R e s u l t s  o f  t h i s  s t u d y  i n d i c a t e  t h r e e  gene ra l  area:; wo r thy  o f  f u r t h e r  s t u d y  and 
p r o s p e c t i n g .  The 1  arges t o f  these  areas appears t o  ex tend  f r o m  a  1  i t t l e  wes t  o f  
Mastodon Dome th rough  t h e  dome and a long  t h e  r i d g e  ex tend ing  sou th  and e a s t  above 
t h e  N o r t h  Fo rk  o f  H a r r i s o n  Creek ( f i g u r e  11 ) .  The second l a r g e s t  a rea  appears t o  
be n o r t h  o f  Mastodon Dome on t h e  r i d g e  s e p a r a t i n g  t h e  d ra inage  o f  Mastodon Creek 
f r om t h e  d ra inages  o f  Mastodon and Mi 1  l e r  f o r k s .  The t h i r d  a rea  appears t o  e x ~ e n d  
a long  t h e  n o r t h e r l y  s i d e  o f  Porcup ine  Dome f rom near  t h e  head o f  Yankee Creek 
westward toward  Penne l l  Mounta in ( f i g u r e  1 0 ) .  The r e s u l t s  a l s o  i n d i c a t e  t h a t  copper, 
z i n c ,  and l e a d  m i n e r a l s  may have been d e p o s i t e d  w i t h  t h e  g o l d  i n  t h e  m i n e r a l i z e d  
zones t h a t  were t h e  source  o f  t h e  p l a c e r  d e p o s i t s .  I f  t h i s  i s  so, i t  i s  p o s s i b l e  
t h a t  s u l f i d e  m i n e r a l  d e p o s i t s  may occu r  a t  dep th .  

Samples 260 and 261, ( f i g u r e  l o ) ,  taken  f r o m  the  headwaters o f  Yankee Creek, 
c o n t a i n e d  anomalous amounts o f  l ead ,  25 t o  50 ppm o f  copper ,  and 105 t o  150 pprn o f  
z i n c .  Me ta l  c o n t e n t  o f  sediments f r om streams d r a i n i n g  t h e  n o r t h e r l y  s i d e  o f  
Porcup ine  Dome between samples 259 and 271 ranges f r om 30 t o  50 pprn o f  copper ,  and 
20 t o  50 pprn o f  l ead .  Sample 270, taken f r o m  a  headwater t r i b u t a r y  o f  Loper  Creek, 
con ta ined  an anomalous amount o f  z i n c  and 40 pprn o f  b o t h  copper  and l e a d .  Sample 
271 , about  one h a l f  m i  l e  n o r t h e a s t  o f  sample 270, c o n t , ~ i n e d  50 pprn o f  copper ,  145 
pprn o f  z i n c ,  and 30 ppm o f  l e a d .  

Sample 296 ( f i g u r e  11)  taken f r om a  headwater t r i b u t a r y  o f  Gold Dus t  Creek, 
con ta ined  an anomalous amount o f  z i n c .  Me ta l  c o n t e n t  o f  s t ream sediments f r om t h i s  



area  range from 30 t o  50 pprn of copper, 80 t o  160 pprn of z inc ,  and 20 t o  40 pprn 
of l ead ,  which may represen t  a westward extension of the  mineralized zone on 
Mas todon Dome. 

Metal content  in  sediments of streams t h a t  drain  the  northwesterly s i d e  of the  
r idge  extending north from Mastodon Dome t o  Eagle Summit ranges from 40 t o  50 pprn 
copper, 100 t o  155 pprn z inc ,  and 20 t o  40 pprn lead .  Metal content  in  sediments of 
streams draining the  e a s t e r l y  s i d e  of t h i s  r idge  ranges from 45 t o  85 pprn copper, 
100 t o  140 pprn z inc ,  and 15 t o  40 pprn of 1 ead. Samples 309, 310, and 31 1 had 
anomalous amounts of copper. These resul t s  i nd i ca t e  a mineral i z e  zone extending 
northward from Mas todon Dome toward Eagle sunlmi t .  

Sample 308, taken from a small t r i b u t a r y  of Mil ler  Fork, contained an 
anomalous amount of molybdenum; however, i t  was the  only sample in t h i s  area  to  
contain a s i g n i f i c a n t  amount of molybdenum and i s  the re fore  be1 ieved t o  be of 
1 i t t l  e importance. 

Samples 344, 345, 346, and 347, taken from the head of the  North Fork of 
Harrison Creek on the  sou theas te r ly  s i  de of Mas todon Dome, contained anomalous 
amounts of l e ad ,  and sample 347 a l so  contained an anomalous amount of z inc .  Metal 
content  of these  samples and of o the r  samples taken from streams draining the  
nor ther ly  s i  de of the  r idge ,  whi ch extends southeas twardly from Mas todon Dome 
between the  North Fork of Harrison Creek and Harrison Creek, ranges from 40 t o  110 
ppln copper, 80 t o  145 pprn z i n c ,  and 10 t o  25 pprn lead.  Samples 343, and 344 on the  
southwest s i d e  of t h i s  r idge contained 50 t o  80 pprn copper, 110 t o  125 pprn z inc ,  
and 15 t o  25 pprn lead .  These r e s u l t s  appear t o  i nd i ca t e  t h a t  the mineralized zone, 
which produced the  p lacer  gold found on the  North Fork of Harrison Creek extends 
from Mastodon Dome southeastward t o  the mouth of the  North Fork of Harrison Creek. 
The increased proportion of these  metals in  t h i s  area  may i nd i ca t e  t h a t  s u l f i d e  
minerals e x i s t  a t  depth i n  t h i s  mineralized zone. 
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TABLE I 1 1  

Geochemical Sample Analyses 

MASTODON DOME--PORCUPINE DOME AREA 

Map F i e l d  No. M I  o f  Dye Copper Z i n c  

F i g u r e  10 

Lead Molybdenum 

Anomalous amounts o f  me ta l  a r e  under1 i n e d .  



Map F i e l d  No. M1 o f  Dye Copper Lead Molybdenum 

F i g u r e  11 



Map F i e l d  No. 

F i g u r e  12 

M I  o f  Dye 

1 
1 
1 
6 
1 

4 
1 
1 
4 
4 

1 
1 
1 
1 
1 

1 
2 
4 
1 
1 

1 
1 

1 
1 
1 
7 
6 

1 
1 
1 
6 
6 

1 
1 
1 
1 
1 

1 
2 
1 
6 
1 

Copper 

70 
65 
70 

110 
7 5 

6 5 
7 5 
7 0 
80 
5 0 

80 
40 
5 0 
40 
40 

45 
35 
45 
2 0 
40 

6 5 
35 

25 
40 
45 
2 5 
2 5 

2 0 
40 
3 0 
40 
2 0 

35 
40 
2 5 
2 0 
25 

20 
20 
15 
25 
15 

.38- 

Zinc 

80 
110 
90 

130 
140 

100 
110 

80 
100 
145 

110 
125 
160 
115 
1 40 

290 
120 
115 
105 
100 

80 
100 

9 5 
110 
11 5 
110 
110 

105 
135 
120 
1 40 
125 

1 40 
110 
105 

55 
80 

7 0 
7 0 
5 0 
80 
50 

Lead Molybdenum 



Fie ld  No. M1 o f  Dye Copper Molybdenum 



THE COLUMBIA CREEK-0 ' B R L E N  C R E E K  AREA 

Location and a c c e s s i b i l i t y  

The Columbia Creek-O' Brien Creek area  i s  in  e a s t  cen t ra l  Alaska in the  
Fortymile mining d i s t r i c t .  I t  i s  access ib le  from Fairbanks and the  Alaska road 
network by way of the  Taylor Highway, which branches north from the Alaska 
Highway a t  Te t l i n  Junct ion.  The highway runs from the Fortymile River t o  
Liber ty  Fork along the  wester ly  s i d e  of O'Brien Creek t ravers ing  the  e a s t e r l y  
s i d e  of the  repor t  a rea .  

General f z a tu r e s  

The topography of the  repor t  area i s  one of moderate re1 i e f .  A 1  t i t u d e s  
range from about 1400 f e e t  a t  the  junction of O'Brien Creek and the Fortymile 
River t o  around 4000 f e e t  along the  c r e s t s  of the  higher h i l l s  and r idges .  
The pla teau has been deeply inc i sed  by O'Brien Creek and i t s  t r i b u t a r i e s ,  thereby 
producing many steep-walled va l leys .  In some places these  r i s e  sharply  t o  the 
c r e s t s  of well rounded r idges  and hi 11s;  in o ther  places they r i s e  sharply  t o  the  
f l oo r s  of broad, poorly drained va l leys .  

Soi l  and vegetat ion general ly  mantle the  country rock except in some places 
along the  c r e s t s  of the higher r idges  and along steep-wal led val l eys .  In poorly 
drained areas  a1 ong the ridges , hi 11 s l opes ,  and broad u p 1  and val 1 eys , the  
vegetation i s  ch i e f l y  moss, grass  sedge tussocks ,  and woody shrubs with 
occasional stands of small black spruce.  On favored s lopes  and ridges and in  
places along the  banks of some of the  s t reams,  s tands  of white spruce grow 
abundantly. Timberline in the  Fortymile d i s t r i c t  i s  about 2,500 f e e t  in  
a1 t i  tude.  

All of the streams t h a t  drain  the  repor t  area  u l t imate ly  flow i n t o  the  
Fortymile River ,  which der ives  i t s  name from the  f a c t  t h a t  i t s  junction i s  f o r t y  
miles downriver from the old Hudson Bay Trading Post a t  For t  Reliance,  Yukon 
Te r r i t o ry ,  Canada. The two 1 a rger  nor ther ly  t r i b u t a r i e s  of Col umbi a creek head 
in broad open, poorly-drained val leys  of muskeg and small ponds. This kind of 
environment i s  ideal  f o r  the  concentration and p r ec ip i t a t i on  of me t a l l i c  ions 
from ground and sur face  water by carbonaceous mat ter  and ferrugenous scums. 

Geology and 111inera1 i z a t i on  

The country rock in  the  repor t  area i s  composed primarily of the  Birch Creek 
s c h i s t  s e r i e s  of metasedimentary and associa ted meta-i gneous rocks t h a t  i  ncl ude 
q u a r t z i t e ,  quar tz i  t e - s c h i s t ,  quartz-mica s c h i s t ,  mica s c h i s t ,  f e ldspa th i  c and 
chl o r i  t i  c  s c h i s t ,  with niinor beds of carbonaceous and calcareous s c h i s t ,  and thin-  
bedded 1 inies tone.  These carbonaceous and cal  cereous s c h i s t s  and 1 imes tones a re  
be1 ieved by Mertie t o  belong to  the  upper o r  younger Birch Creek s e r i e s .  Younger 
Paleozoic rocks composed pr incipal  l y  of quar tz i  t e ,  quartz-mi ca s c h i s t ,  greens tone ,  
and greenstone s c h i s t  occur in places in  the  northern and western pa r t  of the 
a rea .  Mertie reported the  Birch Creek s c h i s t  t o  be in contact  with the  
undi f fe ren t ia ted  Devonian rocks a 1 i  t t l e  below the junction of Liber ty  Fork and 
0 'Brien creeks.  



Seocherlii c a l  s t u d i e s  

D u r i n g  h i s  geochemical i n v e s t i g a t i o n  o f  streams a long  t h e  T a y l o r  Highway i n  
1965, Robe r t  H. Saunders c o l l e c t e d  a  weak ly  anomalous sediment  sample n e a r  t h e  
mouth o f  Columbia Creek. The purpose o f  t h e  p r e s e n t  i n v e s t i g a t i o n  was t o  d e t e r -  
m ine  t h e  source  o f  t h i s  weak ly  anomalous sample. Samples were a l s o  c o l l e c t e d  
f r om O ' B r i e n  Creek a t  p o i n t s  where h i g h  w a t e r  had p reven ted  sampl ing  d u r i n g  t h e  
1965 i n v e s t i g a t i o n .  

S i x t e e n  o f  t h e  84 samples c o l l e c t e d  had anomalous amounts o f  m e t a l .  A l l  
samples were ana lyzed f o r  t r a c e  amounts o f  copper ,  z i n c ,  l ead ,  and molybdenum, 
and 64 were a l s o  ana lyzed f o r  n i c k e l .  The t h r e s h o l d  va lues  were de te rmined t o  
be 60 ppm f o r  copper ,  170 ppni f o r  z i n c ,  40 ppm f o r  lc?ad, 6 ppm f o r  molybdenum, 
and 11 5  pprn f o r  n i c k e l .  

Resu l t s  o f  geochemical s t u d i e s  

Sample 399, c o l l e c t e d  f r o m  a  w e s t e r l y  t r i b u t a r y  o f  O ' B r i e n  Creek about  two 
m i l e s  n o r t h  o f  A l d e r  Creek ( f i g u r e  14) , c o n t a i n e d  an anomalous amount o f  copper .  
I t  may r e p r e s e n t  a  sma l l  zone. F u r t h e r  work i n  t h i s  a rea  s h o u l d  i n c l u d e  up- 
s t r eam sampl ing  o f  s o i  1s and sediments and a p h y s i c a l  exam ina t i on  o f  t h e  s o i l  
and rocks  on e i t h e r  s i d e  o f  t h i s  s t ream above t h e  sample s i t e .  Samples s h o u l d  
a l s o  be taken f r o m  s m a l l  streams and seepages t h a t  occu r  a l ong  t h e  sou th  s i d e  o f  
K ing  Creek above sample 400. 

Four  areas i n  t h e  Columbia Creek d ra inage  appear anomalous. Sample 41 1  , 
( f i g u r e  15 ) ,  taken above t h e  mouth o f  t h e  f i r s t  l a r g e  n o r t h e r l y  t r i b u t a r y  o f  
Columbia Creek, was found t o  c o n t a i n  an anomalous amount o f  z i n c  and 20 ppm o f  
l e a d .  I t  has a  h i g h e r  c o n t e n t  o f  heavy me ta l s  t h a n  does sample 413, wh ich  was 
taken f r o m  a p o i n t  abou t  2  m i l e s  above sample 411. Sample 414, taken f r om a  
sma l l  e a s t e r l y  t r i b u t a r y  o f  t h i s  s t ream,  c o n t a i n e d  an anomalous amount o f  l e a d .  
T h i s  l e a d  anomaly appears t o  come f rom a  sma l l  l o c a l  source  f o r  sample 418, wh ich  
was taken f r o m  a  s t ream d r a i n i n g  p a r t  o f  t h e  same h i l l  and sadd le ,  had a  l o w e r  
me ta l  con ten t .  

Sample 425, taken f r o m  nea r  t h e  head o f  t h e  f i r s t  l a r g e  n o r t h e r l y  t r i b -  
u t a r y ,  c o n t a i n e d  anomalous amounts o f  b o t h  z i n c  and l ead ,  and 30 ppm o f  copper .  
T h i s  sample was taken f r om a  s l u g g i s h  p a r t  o f  t h e  s t ream above a  smal l  pond where 
carbonaceous m a t t e r  may have concen t ra ted  these  m e t a l s .  

Sediment samples c o l l  e c t e d  f rom s m a l l  t r i b u t a r i e s  o f  Col u ~ n b i a  Creek between 
t h e  two l a r g e r  n o r t h e r l y  t r i b u t a r i e s  c o n t a i n e d  anomalous amounts o f  ~ n e t a l .  Sam- 
p l e  427, con ta ined  anomalous amounts o f  n i c k e l  , 428 c o n t a i n e d  anomalous amounts 
o f  copper ,  z i n c ,  molybdenum, and n i c k e l .  Sample 429, t aken  f r om t h e  sou th  s i d e  
o f  Columbia Creek c o n t a i n e d  an anomalous amount o f  molybdenum. These r e s u l  t s  
i n d i c a t e  a  p o s s i b l e  m i n e r a l i z e d  zone somewhere a long  t h e  h i l l s i d e  between t h e  two 
t r i b u t a r i e s  . 

Sediment samples c o l l  e c t e d  f r om t h e  second 1  argclr  n o r t h e r l y  t r i b u t a r y  appear 
t o  r e s u l t  f r om a  p o s s i b l e  m i n e r a l i z e d  a rea  o c c u r i n g  near  t h e  head o f  t h e  s t ream 
o r  f r om a  zone i n  t h e  r i d g e  between t h e  heads o f  t h e  two l a r g e r  n o r t h e r l y  t r i b -  
u t a r i e s .  Samples 440 and 441 con ta ined  anomalous amounts o f  z i n c  and l ead ,  and 
copper  ranged f r om 30 t o  40 p a r t s  p e r  m i l l i o n .  Th i s  anomaly appears t o  d i m i n i s h  
downstream as r e p r e s e n t e d  by decreases i n  amounts o f  z i n c  f r o m  290 t o  155 p a r t s  



per m i l l i on ,  and lead from 140 t o  40 pa r t s  per mil l ion between the  head and the 
mouth of t h i s  stream. 

Resul t s  of t h i s  i nves t i ga t i on  i nd i ca t e  t h a t  weak anomalies o r  above average 
metal content  in  sediments of l a rge  streams may be i nd i ca t i ve  of an anomalous 
area  occuring somewhere upstream in  the  drainage.  The anomalous nickel samples 
probably i nd i ca t e  only t h a t  bas ic  o r  u l t r a  ba s i c  types of rock a re  present  and 
not  a depos i t  of n icke l .  
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TABLE I V  

Geochemical Sample Analyses 

Col umbi a Creek-0'  E r i  en Creek Area 

Map F i e l d  No. ml o f  dye Copper Z inc  Lead 

F i g u r e  14 

F i g u r e  15 

Yo1,ybdenum N i c k e l  

Anomalous amounts o f  meta l  a r e  under1 i n e d  



T A B L E  IV (continued) 

Map Field No. rnl o f  dye Copper Zinc Lead Plol ybdenum Nickel 

Figure 16 



Map F i e l d  No. 

468 6 11 176 
469 6 t1 178 
470 6 H 179 

471 6 H 180 
472 6 H 182 
473 6 H 181 
4 74 6 t i  184 
475 6 H 183 

TABLE IV (Cont inued)  

ml of  dye Copper Zinc Lead Molybdenum Fli ckel  

7 5 
7 5 
50 

4 0 
85 
70 
60 
5 n 
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