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A GEBCHE,MI CAL LNVESTIGATXON 
ALONG THE TAYLOR HIGHWAY, 

EAST-CEMTKAKo ALASKA 

INTRODUCTION AND SUMMARY 

This report presents ~nformation obtazned by a gesehemicaL ~nvestfgation 
along the Taylor Highway in east-central Alaslta during June 24 to 
July 8, 1965, 

That par t  sf  Alaska betweer3 t h e  Yukon and Tanarta Ravers  as @amon.ly 
called the Yukon--Tanan& Rey ~osn, The Taylor  Hn yhway &Paverses the 
eastern part of chis Reglea, extendtng northward from TetJia ~Tunet~on on 
the  Alaska Highway xn the Tarana valley to Eagle. an the Yukon R . x w e r ,  a 
distance by xoad of 158 n!i.kes, Wanety-sax miles from T e t l i n  Junc t ion  a 
bxanc'h xoad leading &o Bawskan I nu~1r.r; %he highway to the road network of the 
Yukon Territoryo Prior to the corflpletion of the Taylor Highway I n  1953, 
the eastern park of the Yukan-'Tanana Reg&ban north sf the Taraana waLZey 
waz not accessible by road< 

In the past, prsspestanq I n  the  country now served by the highway 
was primarily the search foc placer g o l d ,  The cover of soil and vegetation 
prevalent over t he  country xs a serums obstacle to prospechsng, partaculaxLy 
to prospecting for Isde deposits, Geochemistry prevades a means by which 
e;Jze prospector can ovexcsme to some degree the disadvantage ~i~tpssed by the 
scarcity of outcrops, Thls repork 1 s  intended to direct prospectors to 
specific areas in whach chances for the occurrence of ose deposits are 
better than average, 

Two hundred seventeen samples we%e taken during this ~nvestiga%ion~ 
and 84 sf these contained one or more metals in anomalous amounts, Data 
on the samples may be subject to nore than one interpreiation: the 
resu*bts indicate, 'hewever, that about 20 separate areas axe \r~orthy of 
special attention by prespezlors, 

GENERAL FEATtEt,ES 

The countsy along- the h~ghway is an area of hagli topographic relief, 
the altitudes ranging from about 900 feel. above sea level at Eagle 
(Fag, 93) to over 5000 feetaat MounO, Frzrr'play (Fig, 3 1 ,  In the easlexn 
par t  of the Yulcon-Tanana Reg~on,  the drainage d ~ v i d e  between the Yix'kown 



and Tanana Wlwers i s  near t he  Tanana;therefoxe, the highway, except f o r  t h e  
southervamgbst ten miles,  is i n  t h e  Y b k ~ n  River watershed, The p r i n c i p a l  
streams draining the country are t h e  Fortymile River and x t s  t r i b u t a r a e s ,  

The major t r i b u t a r i e s  t o  Fortyrniie River a r e  c a l l e d  "forksa'",  Dennison 
Pork heads against t h e  Tanana River watershed; it i s  ~ o i n e d  by a large 
e a s t e r l y  flowing t r i b u t a r y ,  t h e  West Fork of Dennison Pork, w h i s h  t h e  high- 
way c rosses  50 mi les  from T e t l i n  Junct ion,  Near Ch~cken (Fig, & )  Dennison 
Fork jof,ns Mosquito F ~ r k  t o  form t h e  South Fork of  F o r t p i l e  Rives., A few 
miles to t h e  north,  t h e  South Fork and North Fork join,  forming t h e  Forty- 
mile River, which from this confluence flows eastward i n t o  Canada and i n t o  
the Yaakon  rive^ 

The highway leaves the Fortymi Le River drainage a%. t h e  head of King 
8oSomcsms Creek (Pny , 821, and fxom .l.,hts d ~ v f d e  it goes northward along 
%-amec~can Creek to  Eagle, Amexncan Creek J-S a tributary t o  Mission Creek 
which. flows into t h e  Ye~lcors, at the tot? of Eagle B l u f f  (Fig, J36.  

The geology o f  tihe "9riJcon.-Tail,ana R.egion has  been described by 
J,B. Mertie,  3 ~ ,  s,n U , S ,  Geolog.i.eal Suxvey Bulletin 872 ,  TEIE 'YUKON- 
TANMA REGION, A,LASKA, ' f i e  oldes t  rock u n i t  p resen t  i s  the  Birch Greek 
sc;z&isk: formation, a ser.i.es of metam,oa:phosed sedimentary and i.gneu.us roclts, 
which Iqertia a.ssigned t,o t,he p,re-Cs.rnbr.iar% age, I n  the country along the  
'highway :racks of this Es.rmat.io~a cisns&st.ut,:,e tihe bedrock from lower Logging 
Cabin Creek ?:a t h e  W e s t  Po:rk of Bewnison Pork (Figs, 4-51 and from the 
Sowth Fork b;ridge eask ko Boundax:y and north almost to t l ~ e  Liber ty  Fork 
sf O q r i e n  Creek (Figs, 7-ill. 

Rocks of  Devonian age axe hound between Chlclean and t11e South Fork 
br idge  (Figs, 6-71 and between Liberty Fork and Eagle (Figss %1-$3]. For 
the most par t ,  these aEe either nsn-ca%eareous rocks of sedimentary o r i g i n  
o r  b a s i c  and u l t r a b a s i c  intrusiveas a l t e r e d  t o  greenstone,  

T e r t i a r y  Xavas - pr imar~ly  r h y o l i t e  and d a c i t a  .- are present aLong 
t h e  highway from t h e  Tanana River d i v i d e  north t o  lowes Logging Cabin 
Creek (Figs ,  9--3b, on Ingle Creek ( F i g ,  671, and on upper Chicken Creek 
(fig, 6 ) .  Tertxary sedlmentaxy xocks - sandstone, shale, and eongLomerate, 

with  some lignite - are present i n  two small areas ,  one near lower Ckicken 
Creek and t h e  o t h e r  m a r  Eagle, 

A large granitic S n t r u s ~ v e  s f  filesozoic age forms t h e  bedxock between 
the West Fork of Dennlsen Fork and Nosquito Fomk ( P ~ q s -  5-61, A smaller  
body of simalar rock forms the top of M t ,  Earrplay (Fig, 31, and numerous 
sti%% smaller Mesozoic s n t r u s i v e s  axe present  I n  the a r e a s  where the 
Birch C~eeSc schist Eosrnatisn 1s the dominant bedrock, 



Gold was discovered near  t h e  rr~outh of the  Fortymile River i n  Canada 
i n  1886, i n  %he Fortymile drasnage an Alaska i n  1887, and i n  t h e  American 
Creek drainage i n  1895, Placer mining has  continued i n  t h e  d i s t r i c t  s fnce  
the early-day d i scover ie s ,  The b e t t e r  lcnown product ive streams along t h e  
Taylor Highway a r e  Ch~cken Creek (Fay, 61, South Fork of  FortymaLe River 
( P L ~ ~  7 1, Wa1l;e.r Fork ( ~ i g s  7-9 1, Wade Creek ( ~ i g s ,  7-81, Canyon Creek 
[Pig,  91, Fortymile R ~ v e r  (Fxg. l o ) ,  and American Creek (Figs .  22-131a 

The gold minera l i za t ion  is considered t o  have been associa%ed w i t h  t h e  
i n t r u s i o n  af the Mesozoic y r a n i t ~ c  cocks,  Areas i n  which t h e r e  a r e  one 
or more small  g r a n i t . 1 ~  intsrrs~oras are favorable  aseas  i n  which to prospect  
f o ~  bodes, and st.seemgnlsdra~ne~~g such areas are favorable for p lace r s .  T n  
khe western  park of t h e  Yukon-T'ansrna Region, a seeand perlod of rnirae~a1~- 
z a t i s n  was associated br i  th  T e r  t ~ a s y  intraasaves,  ALthouglrJ T e r t l  axy bn- 
rruskve rocks have not bcec found in the eastern p a r t  sf the RegwnO 
cinnabar,  a rninexal ~ n d ~ c a t  J ve of the T e r t i a r y  mxnexa9i zat ion,  has been 
found in p l a c e r  concentrates i n  t h e  Fortym~Ye D ~ s t s i c t ,  Other minerals  
ehat have been i d e n t i f i e d  rn t h e  p l a c e r  concent ra tes  ~ n c l u d e  c a s s i t e r i t e  
and scheel i te ,  Nar~ow v e ~ n l e t s  c a ~ r y i n g  eopper m ~ n e r a l s  have been found 
an a f e w  p laces  in the  Chicken  area, and eopper and nickel have been found 
i n  basic Devonian rocks at Eagle B l u f f ,  

Two :hu,ndred sevent,een samples of stream sediments were taken during t .hi  s 
i n v e s t i g a t i o n d  They were t e s t e d  in the f i e l d  for  c~ld--extract,abLe heavy 
rneka1.s fall.ow:ing t h e  procedure given i n  Universi , ty of Alaska Mining Extensrion 
B u l l e t i n  No, 2,  EEEMETTTARY GEOCHEMICAL PROSPECTING METHODS, by 
Leo Mask Anthony, One mi,nor depar ture  from this procedure w a s  made; p a i n t  
tlainner was used i n  place o f  w1aSte gasoli.ne a s  a so lven t  E s r  t h e  dye 
solu.t ion,  The sal~~p%es cons is ted  of c lay ,  s i l t ,  sand, ox f i n e  gravel taken 
from benea.th running water i n  t h e  stream beds* Where s"&:sems cross t h e  
E~ig11wa.y~ samples were taken ups"r,~,eam frori~ the  c r o s s  f ncjs t o  avoid psss . fble  
contarninat,i,on f r'om culverts, f il,l mate r i a l ,  and, discarded mestablic o b j e c t s  . 
The samples were dried.  and screened, and a rflinus-80-mesh portion of each 
sainple w a s  sent t o  Rocky Btount.alin GeochemieahE Laboratories of Salt Lake 
C i t y  t o  he analyzed for ?.:race amounts sf copper8 lead ,  z inc,  and molybdenum, 
The dec i s ion  t o  have: the samples analyzed f a r  these  four  ntetals was not  
based on t h e  assumption that d e p o s i t s  of 'izhese metals are more l i k e l y  to 
occur i n  t.he a r e a  than othe.u: t.ypes a£ depos:its, It was based on the 
proba'biJiky t h a t  a met.allic depos i t  vrcauld contain enough of one or  more o f  
t.hdse metals ts form a traceable dispers.ion pa.t,tern, r e y a r d k e s s  of what 
metal c o n s t i t u t e d  t h e  chief value i n  the d e p o s i t ,  



Results of the f i e l d  and l abora to ry  t e s t s  are shown i n  TabLe I .  The 
' L a ~ ~ ~ t i o n s  w h ~ r e  t h e  samples were taken are shown on Fags, I through 13, 
lDrcquensy d i s t x i b u t i o n  graphs showing t h e  numbers of samples containing 
var ious  concent ra t ions  of the metals a r e  included i n  t h i s  r e p o r t e  Samples 
were  consndered t o  c o n t a m  anomalous amounts of metal i f  they contained as 
much a s  45 p a r t s  pe r  mi l l ion  of copper, 2 5  p a r t s  per rriillion of  l ead ,  1 2 0  
p a r t s  per m i l l i o n  of zincy o r  4 p a r t s  per m i l l i o n  of molybdenum, 

RESULTS 

A n  anomalous quantity of metal i n  a  stream sediment sample i s  no t ,  
02 course,  an i n f a l l i b l e  s i g n  t h a t  an ore deposi t  e x i s t s  upstream from 
the sample s i t e ,  2Jnornalzes can be caused by tlzineual deposi ts  below 
eornr~~crcial grade or by a Lype ot bedxock containing a higher-than-baek- 
ground amount of me t a l a  GeochsmieaE samp9ing of s t r e a n  sediments, however, 
can i nd iea te  areas favorable fo r  minera l iza t ion  and there'3.3y inc rease  a 
pr:'ospecLo.rUs cllarnees l_'or S U C C Y ~ S B ,  

The f i r s t  problern corn fr-r ont ;wag ?he using i n f o r  rnakion i n  t h i s  
type of repart i s  t h e  dcfs~ermana&ion of Ilow best t o  fol low up the indica ted  
anomaly' The soLuL~oras to the problem w i l l  differ' from p lace  t o  p lace  
depending upon tihe t&)pograph~c and g e o l ~ g ~ c  esnd i t ions  at each sample site,.> 
Probably i n  every ins tance  some a d d ~ t i s n a l  stream sediment samples should 
be takenh, If the  indica ted  anomaly l e  far  from t h e  headwaters of t h e  stream 
being samp~ed,  a la rye  nunibeu' of a d d i t i o n a l  stream sedimen.t samples may be 
requ i red-  The area evntainlng t h e  source of the metal should be de l inea ted  
a s  accurateZy as p o s s i b l e  by sampling upstream from anomalous samples and 
by sampling sther streams In the vicinity I d e a l l y ,  s k r e a n ~  sediment 
sampling should be coratrnned upstream until a p o ~ n t  i s  reached where t h e  
samples conta in  only background quantities of metal;  tihe place where t h e  
anomalous q u a n t i t i e s  of metal e n t e r  the  stream would t l ~ u s  be l oca ted ,  The 
next step, i n  most ins t ances ,  probably would be t h e  c o l l e c t i n g  and testing 
sf s o i l  samples i n  t h e  vicfmaty of t h i s  cu to f f  p o i n t ,  Of course,  any out- 
crops i n  t h e  v ic in i ty  should be examined i n  detail, After  loca t ing  t h e  
source a s  c l o s e l y  a s  possible by yeochern~cal prospect ing t h e  prospector  
normally would t u r n  t o  o the r  methods, such a s  t renching and d r i l l i n g ,  

Many samples which In t h i s  inves t iga t ion  proved to be an~malous  when 
analyzed i n  t h e  l a b o r a t ~ r y  gave a8 indicakaon of high natal content i n  t he  
f i e l d  t e s t ,  T31e f i e l d  t e s t  used probably i s  as areliable as any test 
based on the  e x t r a c t i o n  of metal in a cold water soluti.on ( labora tory  
analyses  o r d i n a r i l y  involve E u s ~ o n  o r  acid d i g e s t i o n ) ,  Table I sk~aws  how 
the f i e l d  t e s t s  compare t o  the % a b o r a t s x ~  t e s t s  for the various smples. 
Where an anomaly i s  fnc lxca ted  by Iaborrztoxy a n a l y s i s  but not by f f e l d  Z;cs.t&, 
any a d d i t i o n a l  samples taken  shsu$d be sen t  to a  labora tory  fox analysis, 
Where the table i n d i c a t e s  t h a t  an anomaly was de tec ted  by both .k,hs %abo~aterzy 
test  and the f i e % d  t e s t ,  t h e  f i e l d  test alone probably could be used to 



mace t h e  ac:~maly, but laboratory analyses should be obtained for  a t  least 
some of t h e  s a ~ n p l e s ~  

Probably any sample found to he anomalous i n  t h i s  i n v e s t i g a t i o n  i s  
vroxthyr of some folLow--up work, Comments on a few of t h e  anomalies a r e  
included here, but t h e  anomalies discussed a r e  no t  n e c e s s a r i l y  considered 
t~ be more important khan o t h e r s  shown on t h e  maps* 

Mt, Fairp lay ,  Figu~re 3, Samples 38-46 

L J e S  -. 
Samples from stseams on the ea;tlf slope of Mt. Fairp lay  contained 

anoma.lous amounts of t h e  four  metals,  e s p e c i a l l y  copper', F ie ld  t e s t s  on 
these  samples de tec ted  a.noma.20~~ arnounts of heavy metals  i n  only one; 
these fo re ,  i n  f o:l,low-tap .work, laboratory analyses  will be requi red .  The 
favs:sable area ~b"oul.d 'be de l inea ted  fur tahes  by add.i.tioura% san~pling t o  %,race 
the arsaama%y up t h e  west, sLape sf the mountain a.nd by sarcplilzg t h e  streams 
drain,.lk.ng the azort:kr, east . ,  a.nd south slopes, 

Rae& i s  exj2osed over xrtuch u f  t h e  hzgh paxt of the mountain, The core 
of Yle mountain is  a granrtir ~ n t x u s i v e  of Piesozoic age; it 1s  suxrounded 
by Tex t i a r y  volcansc f l o w s *  The vobcan~c rocks - mostly r h y o l i t e  and 
dacite - can be dis t ingu~skaed froxia t h e  i n t r u s i v e  by t h e i r  f i n e r  gra in ,  The 
r e l a t i v e  ages of these rocks tend t r a  make the area unEavorabLe f o r  o re  
depos i t ion ,  The i n txusave  and any o r e  depos l t s  t h a t  rnay have been 
assacaated with F t  w e r e  en~placed be fo re  t h e  volcanic  roelrs were forxned; 
*khereSsre, .ishe voJs3alaic rocks would not  conta in  any mineral  depos i t s  t h a t  
were csnten~poraneaus with the ~ n t r u s i v e ,  Any depos i t s  formed i n  t h e  
enclos ing  rocks a Y t h e  time of ~ntrusion would have been e i t h e r  c3roded away 
o r  buried under the  voleanics ,  J f  the p o s s i b i l i t y  of o ~ e  d e p o s i t s  buried 
under the volcanics  is elimanated, two other p o s s i b i l i t i e s  remain: (1) 
ore d c p c ~ s i t s  may have been formed wi th in  the i n t r u s i v e  core,  and ( 2 )  o r e  
d e p o s i t s  may have been formed after t h e  volcanic rocks were formed, during 
a per iod  of minera l i za t ion  t h a t  has  n o t  y e t  been recognized in  the  e a s t e r n  
4lkukon--Tanam Region, Nelthes of these p o s s i b i l i t i e s  i s  espeeia,kly 
attractive, Jn s p i t e  of the  unfavorable geology, some a d d i t i o n a l  work on 
t h i s  anomaly seems j u s t i f s e d ,  

Ridge West of U ~ p e r  Logging Cabin Creek 
Figures  3 and 4, Samples 47 - 61 

Streams d ra in ing  t h e  r idge  west of upper Logging Cabin Greek carry 
lead i n  moderately high, anomal.ous amounts, The f avorab2.e a rea  probably 
could be del ineated,  E u r t h e : ~  by addi tonal  stream sediment sampling around 
the r idge ,  Tlre f i e l d  tests on t h e  sar~~ples compare rather unfavorably with 
-the Laboratory analyses;  therefoxe ,  t h e  j?sospectar should ~ o t :  r e l y  on .field 
t e s t s  in initial follow-up worlr. ow t h i s  anomaly, So far as i s  known, the  
r i d g e  c o n s i s t s  of Tert ia , ry vol.caia.lc flows, hence, the area ,  i r r  Light of 
p resen t  knowledge, is naok a particularly favorable  one for o r e  depos i t ion ,  
%n s p i t e  of t h e  unfavorable geol.ogy some addi . t ional  follow-up w o r k  seems 
j u s t i f i e d ,  



Head of Baby Creek, 
Figures  8 and 9 ,  Samples 133, 146, and 147 

A sample from one of the  headwater fo rks  of Baby Creek c a r r l e d  an 
extremely l a r g e  amount of zinco and two samples from t r i b u t a r i e s  t o  Walker 
Fork c a r r i e d  r a t h e r  l a r g e  amounts of  copper and z inc ,  The sample from 
t h e  t r i b u t a r y  t o  Baby Creek gave a s t rong reac t ion  i n  t h e  f i e l d  t e s t .  The 
favorable  a rea  thus  indica ted  ns Less than one square mile.  PolEow-up 
work on t h i s  anomaly could be l a r g e l y  s o i l  sampling ac ross  t h e  c r e s t  of 
t h e  d iv ide ,  bu t  a few a d d i t l o n a i  stream sediment samples probably would 
f u r t h e r  d e l i m i t  t h e  a r e a ,  Bedrock is Birch Creek s c h i s t ,  and small g r a n i t i c  
i n t r u s i o n s  have been mapped wi th ln  e i g h t  miles  of t h e  anomalous area .  The 
geology i s  f a v o ~ a b l e  for o r e  depos i t ion ,  Contamination from the  road i s  
possibLe but not  probable,  

Camp C r e c l e ,  Tr ibutary  t o  Canyon Creelc;, 
F ~ g u r e  9 ,  Sample 153 

A sample frsrn Camp Creek neas i t s  mouth ca r r i ed  a l a r g e  amount of  
z i n c  and a moderately l a r g e  amount of lead ,  Because of d i l u t i o n ,  even 
a weakly anomalous sample Lrom a stream t h i s  l a r g e  might be more important 
khan a s t rong ly  anornaJlous sample from a small  headwater' branch. Additional. 
stream sediment sampling throvyhout the  Camp Creek d ramage  would be the 
l o g i c a l  follow-up wsxk on t h i s  anomaly* Fie ld  t e s t s  should n o t  be r e l i e d  
upon, The geology i s  favorableo  Contamination from old  placer mane 
wsxkings i s  a p o s s i b i l ~ t y ,  

Columbia Creel<, F.igust'e 11, Sample 177 

A sample from CoLumbra Creek near i t s  mouth carried weakly anomalous 
amounts of z inc  and molybdenum, Colunibia Creek i s  a l a r g e  stream dra in ing  
an a r e a  of s e v e r a l  t e n s  o f  square miles, and, because of d i l u t i o n ,  a 
weakly anomalous sample may be amportant, An extens ive  program of stream seds 
ment samyilixq wLeld bsreqLljTed to t r a c e  t h e  anomaly. Laboratory analyses  
should be obtained on a l l  samples, The geology throughout t h e  drainage 
a rea  i s  favorable ,  

Ridge Between King Solomon Creek and Roundary Greek, 
Figure 12, Samples I89 - 200 

Severa l  samples from streams dxasning the  d iv ide  between King Solomon 
Creek and Boundary Creelc c a r r i e d  anoma~ous amounts of metal. A few 
a d d i t i o n a l  stream sediment samples f ~ o m  streams d ra in ing  the  d lv ide  would 
f u r t h e r  d e l i n e a t e  the  favorable  a r e a P  For t h e  most p a r t ,  i n i t i a l  follow- 
up work on t h i s  anomaly probably would best be s o i l  sampling i n  t he  
favorable  a rea  indica ted  by t h e  stream sediment samples, Large amounts of 
quar tz  i n  some sf t h e  strearn sediments i n d i c a t e  that quar tz  ve ins  have 
been formed i n  t h e  r idge ,  



Discovery Fork of American Creek, 
Figure 13, Samples 205 - 213 

Several samples from Discovery Fork carried anomalous amounts of 
copper; and, other sampleso although containing lesser amounts, carried 
copper in near anomalous quantities. Basic and ultrabasic igneous rocks 
commonly contain more copper than most other rock types. Basic igneous 
rocks - altered to greenstone - are found in this area. Possibly this 
anomaly is caused by these rocks rather than by any ore deposits; however, 
no greenstone was noted in the float where samples 205, 206, and 207 were 
taken. Xnitial follow-up work here probably would bes-t be the taking of 
stream sediment and soil samples upstream from samples 206 and 209. 



T A B m  f 
RESULTS OF ANALYSES 

Map Field Parts per million Field Test Fig 
No. No , copper Lead Zinc Molybdenum Milliliters No. 

* A l l  samples were marked in the field with the prefix "SH", 



Table I (Continued) 

Parts per million 
Copper Lead Zinc Molybdenum 

Field Test 
Milliliters 

Fig e 
No. 

Map 
No * 

Field 
No 0 

98 
99 

LOO 
103 
103 



Table I (Continued) 

F ie ld  
Test 

P a r t s  pe r  Mil l ion 
Copper Lead  Zinc Molybdenum 

F ie ld  T e s t  
Milliliters 

Pig, 
No. 

Map 
No o 

96 
97 
98 
99 
LOO 



Table S (Continued) 

Field 
Test 

Parts per Million Field Test 
Copper Lead Zinc Molybdenum Milliliters 

Fig. 
No, 

aoe 
107 
108 
3" 09 
,190 



Table I (continued) 

Field Parts per Million Field Test Fig 
Test Copper Lead Zinc Molybdenum Milliliters No, 
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Map 
No, 

F;.PZ~ Parts per Million Field Test Fig, 
J'CU L Copper Lead Zinc Molybdenum Milliliters No, 



Table I (Continued) 

Map 
N o  * 

Field 
Test 

Parts per Million Field. Test Fig 
Copper Lead Zinc Molybdenum Milliliters No , 
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Parts per Million P a r t s  par Million 

FREQUENCY D I S T R I B U T I O N  GRAPHS FOR L E A D  A N D  M Q L Y B D E N U M  
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