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A GEOCHEMICAL SNVESTPGATION BETVIEEN CHATANIKA 
AND CIRCLE HOT SPRINGS, ALASKA 

ABSTRACT 

A s i -xem sediment geochemical i n v e s t i y a t i o n  af t h e  Chatanika-Circle H o t  
Sjxixiqa area along the S'Leesc Highway w a s  coliductcd i n  t h e  s m n c r  of 1964, 
It was on ly  moderately s ~ ~ c c c c s f ~ u l  in f inding  i n t e r e s t i n g  concent ra t ions  of 
met,al.sze Anomalies found on Jiadvrooc! Creck may be r e l a t e d  to mineral d e p o s i t s  
assaci.nted with the local granitcr-; and khcir f ine-grained equiva lents ,  Other 
anonlalies may reflect a general increase i n  mineral izat ion of t h e  bedrock but-. 
the xmssibi l i ty  of f i n d i r i y  c:conomic m i n i ~ a l  deyosi ts :;?Lou,Pt5 not be ignored, 

SnsufEicient sampliny w a s  done to providc Pht: znformation necessary for 
a d e t a i l e d  r e p a r t  of the area. The streams heading i n  k h e  highlands adjacent 
to Pedro Dome (southwest oaf Pla te  I )  should be sanlpled rim the i r  1-mper reaches, 
and the headwaters of Sourdough and Fai th  Creeks should be saripled for tin and 
beryl J.im as well as copper, 1 ead, zinc, and molybdenum, Arcas adjacent t o  
moaL of the g r a n i t i c  bodies should be inves t iga ted .  

INTRODUCTION 

/4 yeachcnrical invas c i y a ~ . i o n  uf  the region bct-,w5x2n Chakarrika and Circle 
I-Tst-, S p r i n g s  along t h e  Stcesc E-Iicrhway w a s  made by k"hc aukhor du r ing  the sumel.f 
(4C 1964 as a part of thc proqrm in i t i aecd  i n  1964 by &he L)j.visian af Mine:; 
nxld M-inesaJs to map t h e  q~~uchernia:,ry of nkream :;cdimcnztn tc'hroa~ghaa~t: thc S t a t e ,  
'L'he. areas f i r s t  ixnvsstirjat:ad wcro ::elected because they are easily accessib1.t: 
by! road, water, or a i r ;  have inkcres t ing  prospects or  a h i s tory  QE productiorn; 
sr are considered to have geology favorable  t o  the depos i t ion  of ecanamic: 
rr,incral. dcposj-tam 

The purposes of the program a re  to discover new mineralized areas ,  to 
exterad EavarabLc areas that. a r c  now known t o  cor~tsalin minerals  o f  eecanomisl 
interest , and to  provide information t h a t  w i l l  help prospectors  choose 
Eavordhlc areas for prasi~cctinc-j and guide them in t h e i r  search. 

GEmRAJL FEATURES 

?'he Chatanika-Circle Ilet  Spr ings  area i.s i n  i n t e r i o r  Alaska nor theas t  of 
2'airbasilc~;, The area covered by t h i s  r e p o r t  i s  approximately 90 rnilcs in 
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length and v a r i e s  from Z t o  1 5  miles  i n  width. It includes the Chatarnika 
River and i t s  t r i b u t a r i e s  ly ing  e a s t  of  the o ld  town of Chats:-.?'.%a t o  Twelvc: 
l? i le  Summit and t h e  headwater t r i b u t a r i e s  of Birch Creek e a s t  of Tt~clve  'ii3.c 
S m i t  t o  C i r c l e  H o t  Springs. 

T h e  region i s  access ib le  from Fairbanks by the Steesc  Highway, mostly an 
improved gravel  road f o r  1 5 2  miles  from Fairbanks t o  Circle Ci ty  on t h e  Yukon 
River. I t  i s  open and maintained throughout t h e  ~umrner months b u t  is cl.o:sci3 
by winter  snows. 

The region v a r i e s  i n  e l eva t ion  from about 1000 feet  t o  ovcr 4000 f ee t -  
The h i l l s  md mountains usua l ly  appear t o  be w e l l  rounded b u t  are decept ive ly  
s teep ,  often r i s i n g  q u i t e  sharply from khc valley f l o o r s .  The sloy?es arc 
genera l ly  covered w i t h  brus11 and Limber ( w i I l . a w ,  alder, aspen, whi t r e  b i r c h ,  
and spruce)  up to about 3000 fcc?. Thc v a l l e y  f loors  and lower :;lopes are 
o f t e n  covered by tangled g r o w t h s  af blacl; b i r c l ~ ,  willaw, alder, b lueberry  
bushes, and grass tussockc~, or they rnay bc quite marshy a d  wvcred w i k h  t a l l  
g r a s s  and moss. Beavers sametimec d a m  the strecams so tha t  f looding i s  added 
to the hazards of t r ave r s ing  thc v a l l e y  f l o o r s ,  Mos:,esI, qrasses, an6 ~ m a l . 1  
bushes usual ly  cover t h e  slopes above timber Line .;a evcn in the rno:;l. 
mnountainous t e r r a i n ,  few o~xtcroy.:; are ava i l ab le  Lor s t u d y ,  Outc:ruj.,s arc al!.+c7 

scarce along streams because of brush and timber l i n i n g  on thc  s i d e s  of the  
streams and g rave l  i n  t h e  stream bottoms. 

Placer gold was discavcrcd  ir:  !.994 i n  the CL:rcEe Ci : - ,y  arr.2 on Birch 
Creek and i t s  t r i b u t a r i e s ,  The rnos.i- ,~ roduc t i . ve  crcelts flowed f r o m  both ?;id::;; 
of the, r idge  between Crooked Creels and t b r s  North Fork af Birch Crec.:.:k. Crcc:k:; 
t r i b u t a r y  t o  Crao!;ed Creek a r e  Dcadvrood, Mammoth, Maatozon, f?Iiller,  an!? InGe- 
pendence Greeks, Those t r i bu , t a ry  t c s  Birch Creek a re  Eagle Croc?: an:: i2.s 
t r i b u t a r y  Mastodon Forlc. I n  :;ucceedinc~ year?;, ~::laccr gol6 war; found  by B: i . rd l  
Crcek prospectors  who cros:.;e:l thc Givide i n t o  the Chatanika River  drairraqe, 
making important discovcrier:  or. Fa i  h h ,  I-lr.;:,,~, and Chari  t:y @rcc:l;n. The B i r c h  
Creek D i s t r i c t  produced over a mi.lli.o!.~ d o l l a r s  a year dusi.nr_r it::: more p:tlo- 
duct ive  years. A f e w  small. :;:later m i n r ? ~ ;  a r e  ye-k i n  operat,Fon on zamc of .t,!-~c:.:e 
creeks. 

GEOLOGY 

T h e  geology of t.he area i r :  3escribed in U . 3 .  Gcolagical Et;arver_r Bull.c?I . ~ * - i  

525, 849-B and 872.  

Bedrock i s  prcdominan.tly chl.sri2;i.c or rnicaccaus s c h i e , ~  ;.of - k h e  ~? rcca~~ ib r i an (? )  
Birch Creek S c h i s t  s e r i e s  of metasediments. Included are s o m e  schis.ts and 
gneisses  of igneous o r i g i n ,  qua r t z  ve ins  (usua l ly  ba r ren)  of a:k Lleasc~-t Z-.r/~o k;.gea, 
and g r a n i t i c  in t rus ivex  gencra2l.y bcl.i.eved to be Me sozoic in age, al:k.hougkl scme 



Ter t i a ry  i n t r u s i o n  i s  not  improbable, The predomina,nt s t r u c t u r a l  g r a i n  i s  north- 
e a s t e r l y ,  

Recrys ta l l ized  l imestones,  sometimes s i l i c i f i e d ,  occur a s  discontinuous,  
e longate  bodies,  notably a t  t h e  head of P i l o t  Creek and near t h e  head of 
Mastodon Creek, Q u a r t z i t e s  and quartzose s c h i s t s ,  because of super ior  r e s i s -  
tence t o  erosion, form prominent tspagraph.ica1 f e a t u r e s  i n  the  more mountainous 
por t ions  s f  t h e  area.  

Gran i t i c  i n t r u s i o n s  a r e  shown on t h e  at tached maps i n  accordance with 
published maps of  the  U.S. Geological Survey. Near the heads of F a i t h  and 
Bachelor Creeks, d ikes  and s i l ls  of g r a n i t e  porphyry are common, and tour-  
maline i s  an important accessory mineral  i n  t h e  i n t r u s i o n  a t  t h e  head of Hope 
Creek, F l u o r i t e  i s  found i n  the  contac t  zones of i n t r u s i o n s  and quar tz-pyr i te  
ve ins  i n  t h i s  por t ion  of t h e  map a rea ,  

TESTING RND SAPPT.~:TNG 

Stream sediments were t e s t e d  i n  the f i e l d  for c:o$cl extractable (abbrevi- 
ated CX) heavy metals  by following the procedure given t.xb the Universi ty  of 
Alaska Mining Extension B u l l e t i n  No. 2 ,  Elementary Geochemical Prospect ing 
Methods, by Leo Mark Anthony. A petroleum s p i r i t s  p a i n t  th inner  was used i n  
-7 

place of Blazo (white gaso l ine )  f o r  t h e  d i th izene  dye so lvent .  The methad 
uses  a cold sodium ch lo r ide  so lu t ion  a s  t h e  e x t r a c t o r  and a d i th izone  dye 
so lu t ion  a s  the d e t e c t o r  without ad jus t ing  f o r  p H .  

One hundred ninety-six stream sediment samples were taken, of which 59 
were tested only f o r  cold e x t r a c t a b l e  metals  and 137 were t e s t e d  f o r  both 
cold e x t r a c t a b l e  metals  and f o r  copper, lead ,  z inc,  and molybdenum soluble  
i n  a h a t  acid leach.  The samples f o r  l abora to ry  a n a l y s i s  were d r i ed ,  screened 
ko -80 mesh, and s e n t  t o  Rocky Mountain Geochemical Laborator ies .  The 59 
samples f o r  which no l abora to ry  analyses  were obtained were uniformly low i n  
indica ted  C x  metal content .  The f i e l d  t e s t  r e s u l t s  a r e  reported a s  m i l i l i t e r s  
of dye so lu t ion  used, while  the  l abora to ry  r e s u l t s  a r e  reported a s  p a r t s  per  
mi l l ion  (pprn) of the above-named metals.  Table 1 compares t h e  f i e l d  t e s t  
r e s u l t s  with t h e  labora tory  analyses  and a l s o  shows t h e  types of sediments and 
bedrock, i f  any, a t  t h e  t e s t  s i t e .  

RESULTS OF SAMPLING 

Frequency d i s t r i b u t i o n  graphs a re  shown i n  Figure l. These show the  
frequency w i t h  which the  var ious  l e v e l s  of concent ra t ions  o f  copper, lead ,  
zinc, and molybdenum occur i n  the  stream sediments. Sol id diamonds on t h e  
maps ind ica te  sampling l o c a t i o n s  a t  which cold e x t r a c t a b l e  t e s t s  showed one ml 
of dye o r  l e s s ,  Numbered c i r c l e s ,  keyed t o  i n d i c a t e  var ious  degrees of t r a c e  
metal content  i n  p a r t s  pe r  m i l l i o n  (ppm), i n d i c a t e  Locations from which aarnples 
were sent t o  t h e  laboratory.  



Anomalous(?) quant i t ies  of copper, lead, zinc, and molybdenum are plot ted 
on the maps as  solid quadrants of c i rc les .  These may be considered t o  be 
anomalous for  the area: however, when compared with geochemical r e su l t s  from 
areas of known metal deposits, they are found t o  be low. Because of t h i s ,  the 
words "anomaly" and "anomalous" i n  t h i s  report should be regarded as  indicating 
local  highs only. Therefore, the anomalies reported here may indicate only an 
increase of trace amounts of metals i n  the underlying bedrock. This does not 
rule out the poss ib i l i ty  that  mineral deposits may occur i n  the area, 

T h e  s trean sediments from P i lo t  Creek to  Dexter Creek, t r ibu ta r i e s  of 
Chatankh. River, were not found t o  contain anomalous amounts of metal, How- 
ever, the samples were taken mostly i n  the Eswer portions ~f the streams, and 
t h i s  does not give a t r u e  i.xzdieation of conditions i n  t h e i r  upper reaches. 
These streams should be tested i n  the i r  headwater areas before csnclusions 
are d r a w  tha t  they traverse only barren bedrock. Mineralized areas are known 
to  occur south of the west poreion 0 2  Plate I and many of these streams head i n  
kha.t area, 

Ptarmigan Creek sediments contain re la t ive ly  large mounts of copper, 
The creek ta the immediate south of Sourdouyh Creek (named i n  t h i s  report  Steep 
Creek) contains sediments w i t h  anomalous amounts of zinc, copper, and mslyb- 
denwm.as do those streams t o  the  eas t  as far  as Twelve Mile Sum~nit .  

Granites are known to oeeur .in the headwaters of Sourdough, Faith, Hope, 
and Bachelor Creeks, Same of these granites and the i r  contact zones are known 
t o  contain f l u o r i t e  and tourmaline, minerals which are frequently associated 
with c a s s i t e r i t e  and beryllium. 

Trace amounts of metals appear to  decrease eas t  of Twelve Mile Summit, 
however, an insuf f ic ien t  number of sediment samples were taken t o  determine 
whether t h i s  condition may be more local  than regional. Additional sampling 
must  be done before t h i s  area can be properly evaluated. 

Deadwood Creek, southwest of Central, i s  known to  traverse a mineralized 
area, It has been explored and mined for  placer gold, and wolframite and 
c a s s i t e r i t e  have been found i n  placer concentrates. Sediment samples from 
several t e s t  sites indicated anomalous amounts of copper and zinc, and one of 
high Lead, These anomalies may be related,  very locally,  to  the grani t ic  dikes 
t h a t  c u t  through the schis t s  and quar tz i tes  i n  t h i s  area, or to  the contact 
zone of the massive granite tha t  outcrops a t  and above the mouth of Switch 
Creek, 
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