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A GEOCHEMICAL INVESTIGATION OF STREAM SEDIMENTS 
I N  THE ELLIOTT HIGHWAY ARJUL, ALASKA 

INTRODUCTION AND SUMMARY 

This r epo r t  presents  information obtained from a geochemical i nves t i -  
gat ion of sediments of springs,  creeks, and r i v e r s  access ible  t o  t he  E l l i o t .  
Highway, running from Fairbanks t o  Manley Hot Springs. The study was made 
during June 22 through July  20, 1965 i n  an at tempt t o  f ind ind ica t ions  of 
mineralized a reas  favorable fo r  prospecting. 

The country rock i n  t h i s  region was intruded by masses of d i o r i t e  
and quar tz-dior i te  during Mesozoic time and by masses of monzonite and 
quartz-monzonite during Ter t iary  time, Some of the  in t rus ives  were 
accompanied by mineral izat ion,  the source of much of the  placer  gold,  
lode gold, and o ther  metals found i n  t h i s  region. 

Field tests and laboratory analyses f o r  t r a c e  quan t i t i e s  of m e t a l  
- were made on 146 sediment samples. Eighteen samples were found t o  

contain anomalous amounts of copper, lead,  z inc ,  o r  molybdenum. Three 
of the  anomalies w e r e  supported by f i e l d  t e s t s ,  bu t  most of the  high f i e l d  
t e s t s  were not  confirmed by laboratory analyses.  Follow-up work i n  this 
region should include laboratory analyses of a l l  stream sediments. 

Two anomalies were found i n  streams dra ining a mineralized a r ea  i n  
Dome Creek Valley i n  t he  Fairbanks D i s t r i c t ,  

Four anomalies were found i n  streams dra ining a mineralized zone 
t h a t  crops ou t  on the  north s ide  of Amy Dome between Money Knob and 
Gold Stream Valley i n  t h e  Tolovana D i s t r i c t .  Three anomalies were found 
i n  small streams about 6 m i l e s  north a f  th i s  mineralized zone, One of 
these samples, nuniber 77 contained 325 p a r t s  per mil l ion copper, 35 
p a r t s  per mi l l ion  lead,  225 pa r t s  per mi l l ion  z inc ,  and 26 p a r t s  per  
mi l l ion molybdenum, This is the  l a r g e s t  molybdenum content reported t o  
da te  i n  stream sediments col lec ted during geochemical inves t igat ions  i n  
the  Yukon-Tanana Region by the  Division of Mines and Minerals. 

One anomaly was found i n  a stream draining a mineralized shear  
zone t h a t  crops o u t  on Eureka Dome i n  t h e  Hot Springs ~ i s t r i c t :  however, 

- a l l  streams t h a t  c u t  t h i s  zone contain near-anomalous amounts of copper. 



LOCATION AND ACCESSIBILITY 

The repor t  a r ea ,  comprising 250 square miles,  is  i n  the  southwestern 
p a r t  of the  Yukon-Tanana Region, Alaska between 150°40' and 147O30' w e s t  
longitude and between 6S035' and 64O 55' north l a t i t u d e .  

The E l l i o t t  Highway, an improved d i r t  and gravel  road, winds 160 
m i l e s  westward from Fairbanks across  the  Southern edge of the  Great 
Central  Plateau Province of Alaska t o  Manley Hot Springs. From Fairbanks, 
t he  highway provides access  t o  the  Dome Creek mining area  and Olnes i n  t he  
Fairbanks D i s t r i c t ;  t o  Livengood i n  the  Tolovana D i s t r i c t ;  t o  Eureka, 
Manley Hot Springs, and Tofty i n  the  Hot Springs D i s t r i c t ;  t o  the  head of 
Minook Creek i n  the  Rampart D i s t r i c t ;  and t o  t r a i l s  leading t o  the Tolovana 
and Hutlinana Hot Springs. 

GENERAL FEATURES 

The region between Fairbanks and Manley Hot Springs is  one of 
d ive r s i f i ed  topography and drainage. The Tanana River flows through a 
broad, poorly-drained, alluvium-filled val ley ,  ranging from 440 f e e t  
e levat ion near Fairbanks t o  255 f e e t  e levat ion near Manley Hot Springs. 
This va l ley  controls  the  base l eve l  of erosion fo r  southerly-flowing 
streams draining t h e  r epo r t  area.  The two major streams draining t h i s  
a r ea ,  and t r i bu t a ry  t o  t h e  Tanana River, a r e  the  Tolovana River and 
Baker Creek. The Tolovana River is  the  l a rge r  of t h e  two streams and 
i ts  major t r i b u t a r i e s  a r e  t he  Chatanika River, Washington Creek, Tata- 
l i n a  River, Livengood Creek, and the  W e s t  Fork of t h e  Tolovana River. 
The major t r i b u t a r i e s  of Baker Creek a r e  t he  Hutlinana Creek and the  
Eureka Creek . 

The northern wal l  of t he  Tanana Valley rises i n  a s e r i e s  of gen t le  t o  
s teep  slopes t o  the  f l a t  topped r idges of t he  p la teau,  which ranges 
from 1,000 t o  2,000 feet elevation.  H i l l s ,  knobs, and r idges  r i s e  
above the  plateau t o  2,400 f e e t  elevation and mountain masses r i s e  t o  
e levat ions  i n  excess of 4,600 f ee t .  

A diverse  drainage p a t t e r n  has evolved i n  t h i s  region. The drain- 
age is control led by reg iona l  s t ruc ture ,  by changes i n  e levat ion of 
the Tanana River, by superposi t ion of present  streams upon ancient  
drainage systems, and by d i f f e r e n t i a l  erosion. Changes i n  regional 
s t r u c t u r e  have a l t e r e d  t h e  courses of severa l  streams including the  
Tolovana River, which now flows for  1 2  m i l e s  i n  a wester ly  d i rec t ion  
before  turning sharply southward again t o  i ts junction wi th  the  Tanana 
River. Remanents of anc ien t  stream channels a r e  found i n  places on 
r idges ,  i n  benches along t h e  upper walls of some va l leys  and buried i n  
alluvium-filled va l leys .  Asymetric val leys  have been developed through 



processes of d i f f e ren t i a l  erosion. Soilf luction is usually greater  on 
southerly-facing slopes where f r o s t  and sun combine t o  develop a thicker 
mantle of frost-riven material than on northerly-facing slopes. This 
flow of d e t r i t a l  material may cause the stream to  be crowded t o  the 
opposite s ide  of the valley where the slope i s  steeper. 

Timberline i s  generally limited t o  elevations under 2,300 f e e t ,  but 
loca l  conditions may cause it t o  be higher or lower. In trunk valleys 
and on some favor.ed slopes, especial ly  where bedrock i s  limescone, the 
timberline may be over 3,000 f e e t  elevation. Under unfavorable conditions, 
a s  i n  places where basic and u l t rabas ic  bedrock is  present,  timberline 
may be under 2 ,000 f e e t  elevation. 

GEOLOGY 

The geology of the Fairbanks, Tolovana, and Hot Springs Dis t r i c t s  
is  described in  the following U. S. Geological Survey Reports: Bulletin 
872, THE YUKON-TANANA REGION, AMSKA by J . B .  Mertie, Jr.; Bullet in 849-B 
LODE DEPOSITS OF THE FAIRBANKS DISTRICT, ALASKA by J.M. H i l l ;  Bulletin 520, 
MINERAL DEPOSITS OF ALASKA I N  1911 by A.H. Brooks and others;  and Bulletin 
662, MINERAL RESOURCES OF ALASKA I N  1916 by A.H. Brooks and others. 

Placer gold, lode gold, and other metal deposits found i n  the report  
area a r e  believed t o  be derived frommineralization accompanying the 
Mesozoic and Tertiary g r a n i t i c  intrusions.  Four hot springs issue from 
the  country rock near contacts with Tert iary monzonite and quartz-monzonite. 

From Fox t o  Aggie Creek-Wickersham Creek Divide the country rock 
is composed of Birch Creek s c h i s t  and undifferentiated meta-igneous 
rocks of pre-Cambrian(7) age. The meta-sediments include quartz-mica 
s c h i s t ,  carbonaceous sch i s t ,  and quar t z i t e  interbedded with th in  beds 
of inpure limestone. Intermixed with the  sediments a r e  meta-igneous 
rocks  t h a t  include g ran i t i c  and d i o r i t i c  gneisses, amphobolite and horn- 
blende sch i s t ,  and s e r i c i t e  and c h l o r i t e  schist .  This whole assemblage 
of rocks has been affected by several  periods of diastrophism. 

From the Aggie Creek-Wickersham Creek Divide t o  the Tatalina River, 
the  country rock is comprised of red and green s l a t y  shale ,  black 
a r g i l l i t e ,  cher t ,  quar tz i te ,  p h y l l i t e ,  quartzose sandstone, and lime- 
stone of pre-Middle Ordovician age. These have been s l i s h t l y  metamor- 
phosed so t h a t  a platy cleavage has been develcped insane of the shale 
and a r g i l l i t e .  A band of Tolovana limestone, 5 miles long by 1 mile 
wide, s t r i k e s  N 60° E across the  Ordovician sediments north of Globe 
Creek. This massive white, semi-crystaline, s i l i c i f i e d  limestone is 
of S i lur ian  age. 



North of the Tatalina River t h e  country rock i s  comprised of undif- 
ferent ia ted sedimentary rocks of Devonian age. These include beds of 
sandstone, quar tz i te ,  shale, s l a t e ,  graywacke, sch is t ,  and a r g i l l i t e  
t h a t  a r e  interbedded i n  places with f ine ly  c rys ta l l ine ,  dark t o  l igh t -  
gray limestone. These were intruded near Livengood by Tert iary rnonzonite 
and quartz monzonite. 

Livengood cher t  of lower-Mississippian age forms a band of rocks 6 
miles long by 8 miles wide which extends N 60° E from the Sawtooth 
Mountains t o  Beaver Creek Valley. These rocks a lso cross Livengood Cre::k 
near the  mouth of Gertrude Creek and crop out  i n  Goldstream Valley a t  
the dam s i te  (figure 6 ) .  This band of rocks is comprised of light-gray 
t o  black laminated chert  and brecciated cher t  recemented with a chalce- 
donic quartz t h a t  is i n  places interbedded with uns i l ic i f ied  a r g i l l i t e  
and limestone. Thechert fragments i n  the  brecciated cher t  range in  
color from light-gray t o  black; in places the cher t i s  red from the  oxi- 
dation of included iron. 

The highway traverses Quaternary alluvium from Livengood southwest 
t o  Rosebud Creek, where it crosses a r idge comprised of Livengood cher t  
in to  the  W e s t  Fork of the Tolovana River Valley. From the westerly 
banks of the  r i v e r  the  road t raverses  ultra-basic and basic  greenstones 
of Devonian age. These extend southwestward from the West Fork fo r  ten  
miles and then give place t o  Devonian sedimentary rocks comprised of 
phy l l i t e ,  argil laceous shale, graywacke sch i s t ,  and quartzite--possibly 
an extension of the Devonian sediments t h a t  crop out between Livengood 
and the  Tatalina River. 

The Devonian rocks give place t o  Cretaceous sedimentary rocks 
south of t h e  mouths of Moose and Starvation Creeks. The Cretaceous 
rocks extend i n  a S 60° W direct ion,  from the Sawtooth Mountains t o  the 
Tanana River Valley i n  a band about 20 miles wide by 70 miles long. 
These rocks a r e  comprised of quar tz i te ,  sandstone, s l a t e s ,  a r g i l l i t e s ,  
and shales  that a r e  intruded by masses of Tert iary monzonite and quartz- 
monzonite on Elephant ~ o u n t a i n ,  Eureka Dome, Roughtop Mountain,, and the  
Hot Springs Dome southwest of Manley Hot Springs. The Cretaceous sedi- 
ments a r e  overlain with unconsolidated sediments of Quaternary age in  
the Baker Creek and Patterson Creek valleys and i n  the Tanana Valley 
near Fish Creek. 

MINERALIZATION 

Gold and other metal depos i t s  found in  the Pedro Dome area and i n  
Dome Creek Valley (f igure 1) a r e  related t o  the Mesozoic d i o r i t e  that 
crops out  on Pedro Dome. The d i o r i t e  l ies within a mineralized zone 
t h a t  extends southwestward from the head of Fairbanks Creek, across the 
head of Cleary Creek, through Pedro Dome, and into  Dome Creek Valley 



beyond the head of Moose Creek--a t r ibu ta ry  of Dome Creek. This minerali- 
zed zone l i e s  along the axis  of an a n t i c l i n e  and is  s t ruc tura l ly  controlled 
by fracturing and shearing along the c r e s t  and limbs of t h i s  an t i c l ine ,  

Most of the  mineralized quartz veins i n  t h i s  area a re  nearly v e r t i c a l  
and s t r i k e  from N 60' W t o  west. A few, however, s t r i k e  N 2 5 O  E t o  N 4 5 O  
E and diw t o  the  south. Many of these veins have been subjected t o  three  
or  moreperiods of quartz deposition. The th i rd  period carried s i l i c a  
with substant ia l  amounts of iron, arsenic ,  antimony, sulfur ,  lead,  gold, 
s i lve r ,  and some bismuth. Where su l f ides  accompany the f ree  gold, the 
quartz veins a r e  f i n e  grained and grayish-white i n  color -- f ree  gold a l s o  
occurs without su l f ides  i n  white quartz. me lode-gold quartz i n  t h e  
Fairbanks D i s t r i c t  is  inclined t o  be porous, show crys ta l  faces, and to  be 
stained by i ron oxides and a greenish-yellow oxide of arsenic and antimony. 

The Soo Mine a t  the  head of Dome Creek produced gold worth $165,000 
from a gold lode comprised of a grayish-white quartz with su l f ides  and 
v i s ib le  f r e e  gold, This mine was operated fo r  short  invervals between 
1912 and 1933. 

Concentrates from placer mines i n  the  Fairbanks ~ i s t r i c t  have 
contained s i l v e r ,  gold, antimony, galena, py r i t e ,  arsenopyrite, some 
scheel i te ,  and a l i t t l e  cass i t e r i t e .  

Gold and other metal deposits i n  the  Livengood Creek area are 
derived chief ly  from the mineralization which accompanied the monzonite 
and quartz-monzonite t h a t  intruded the  country rock of Amy Dome. A 
small portion of the  gold may be re la ted  t o  e a r l i e r  periods of mineraliz- 
a t ion  t h a t  may have accompanied other e a r l i e r  intrusions i n  t h i s  area.  
T r i b u t a r i e s  of Goldstream Creek (the south fork of the ~ e s s R i v e r ) ,  
Livengood Creek and i ts  southerly t r i b u t a r i e s  which have cu t  the  m i n e -  
ra l ized zone, produced r i c h  gold placer deposi ts ,  whereas northerly 
tr ibutaries of Livengood Creek did not. 

A weathered outcrop of grani t ic  rock between the heads of Olive 
and Li l l ian  Creeks contains some cinnabar. Assays of samples of this 
outcrop a r e  reported t o  have ranged from t r a c e  amounts t o  0.02% mercury. 

Olive, L i l l i a n ,  and Ruth Creeks (which head on Money Knob) have 
produced placer gold. On a spur w e s t  of Ruth Creek, a t  about 1400 f e e t  
elevation, a mineralized zone is exposed t h a t  extends several hundred 
f e e t  t o  the  top of the  spur. Quartz veins i n  t h i s  area a re  numerous 
and range from a f r ac t ion  of an inch t o  3 inches, s t r i k e  S 20° E to S 
60° E and have near-vertical dips. This zone is comprised of hard, 
greenstained rock composed of a mixture of dolomite, quartz, c a l c i t e ,  
and sulf ides ,  The green s t a in  i s  derived from many f ine  grains of chro- 
mite disseminated through the rock, 



The mineral zone i n  the  v ic in i ty  of Livengood Creek appears t o  be 
closely related t o  the regional s t ructure ,  which trends in  a N 60° E 
direction.  In t h i s  area a marked flexure i n  the rock formations has 
developed a well-defined cross s t ructure  t h a t  trends N 60° W. The ridge 
w e s t  of Amy Dome r e f l e c t s  t h i s  s t ructure  by i ts d i rec t ion  of elongation. 
The ef fec ts  of t h i s  s t ruc tu re  a r e  a lso shown by the  s t r i k e  of the quartz 
wins,  N 20° W t o  N 60° W ,  and by the shearing of the  mineralized country 
rock i n  a northwesterly direction.  

Chromite and p i c o t i t e ,  i n  the  Livengood D i s t r i c t ,  a r e  associated with 
serpentine of Devonian age. This may be interpreted a s  evidence tha t  
Paleozoic volcanism took place i n  t h i s  area. I f  t h i s  i s  t rue ,  then it 
is  possible tha t  a zone of weakness has existed,  localized i n  t h i s  area,  
fo r  geologic ages. It i s  therefore possible t h a t  the  Livengood minerali- 
zation is composite and is representative of more than one period of in- 
t rusion and deposition. 

GEOCHEMICAL STUDIES 

Field t e s t s  were made on 146 samples of sediment taken from springs, 
creeks, and r ive r s  accessible  t o  the E l l i o t t  Highway. The t e s t s  were 
made by the method outl ined i n  the University of Alaska's Mining Ex- 
tension Bulletin No. 2 ,  ELEMENTARY GEOCHEMICAL PROSPECTING METHODS, by 
Leo Mark Anthony, except t h a t  petroleum s p i r i t s  pa in t  thinner was used 
i n  place of "Blaze" (white gasoline) a s  a solvent f o r  the  dye solution. 
The samples were dr ied ,  screened t o  minus 80 mesh, and sent t o  Rocky 
Mountain Geochemical Laboratories, Sa l t  Lake City, Utah, fo r  analyses 
for  t race  quant i t ies  of copper, lead, zinc, and molybdenum. 

Map numbers have been substi tuted for f i e l d  t e s t  s i t e  numbers 
t o  provide continuity. Sample sites are  shown on t h e  maps (figures 
1 through 14) by nunibered c i r c l e s  and anomalies a r e  indicated by so l id  
c i r c l e s  with chemical symbols. The chemical symbols used a r e  "Cu" for  
copper, "Pb" for lead, "Zn" for  zinc, and "Mow f o r  molybdenum. 

The re su l t s  of f i e l d  t e s t s  and chemical analyses a r e  recorded i n  
table 1 by sequence of map numbers. The r e s u l t s  of the  f i e l d  t e s t s  a r e  
reported i n  m i l l i l i t e r s  ( m l )  of dithizone dye solut ion used and the 
r e s u l t s  of geochemical analyses a r e  recorded in p a r t s  per million ( ppm) 
of metal content. Frequency d is t r ibut ion  graphs were prepared for  copper, 
lead,  zinc, and molybdenum from the r e su l t s  of chemical analyses recorded 
i n  t ab le  1. The graphs compare the frequency with which the various 
concentrations of metal occur. They a r e  a l s o  used t o  determine the mode, 
i . e . ,  the concentration of metal found most frequently i n  the sediments, 
and t o  determine anomalous concentrations of metal, i.e., the concentra-' 
t ions  of metal considered g rea t  enough t o  indicate  the  probable presence 
ok a mineralized zone. 



DISCUSSION OF RESULTS 

An anomaly in  a stream sediment does not necessari ly indicate tha t  
an ore  deposit is present upstream. It may indicate a high metal content 
in  the  country rock, a deposit too low i n  grade o r  too small t o  be mined, 
or  a highly-fractured, weakly-mineralized zone being leached by ground 
waters. The intensi ty  s f  an anomaly i n  a stream sediment o r  i n  a drain- 
age area i s  a function of the t o t a l  amount of metal that has been leached 
from the  catchment basin l e s s  the  amount tha t  has been precipi ta ted before 
water enters  the surface drainage. 

A high r a t i o  of cold extractable  ( f ie ld  t e s t )  t o  t o t a l  extractable 
( lab analysis)  metal may indicate  a hydromorphic anomaly 1/, i .e . ,  an 
anomaly caused by the leaching of m e t a l  from a mineralized zone by ground 
water and then transported and precipi ta ted from the  ground water in to  
the  overlying s o i l s  or  d i r e c t l y  in to  the stream bed. A low cold ex- 
t r ac tab le  t o  t o t a l  extractable metal r a t i o  may indicate  a res idual  
anomaly u, i .e. ,  an anomaly caused by the mechanical erosion of a 
mineralized s o i l  or  zone and the dispersion of t h a t  m e t a l  without 
leaching. 

Samples 61, 62,  and 63, which required more than f i v e  m i l l i l i t e r s  of 
dithizone dye solution, were a l so  found t o  be anomalous by laboratory 
methods. The other f i e l d  tests indicating anomalous amounts of metal were 
not supported by laboratory r e su l t s .  

Follow-up work on anomalies reported should include laboratory 
analyses of a l l  stream sediment samples taken. Soi l  tests should be made 
i n  areas  above the uppermost stream sediment sample found t o  be anomalous 
i n  a stream, and s o i l  samples should be analyzed by laboratory methods a s  
a check on the f i e l d  t e s t s .  

Figure 1 ,  Samples 8 & 10 

Samples 8 and 10  contained anomalous amounts of lead. These were 
taken from streams cut t ing the mineralized zone that extends through 
Pedro Dome in to  Dome Creek Valley. A t  the head of Dome Creek a r e  a nuniber 
of gold quartz veins t h a t  a l s o  carry s i lve r ,  s t i b n i t e ,  galena, arsenopyrite 
schee l i te ,  c a s s i t e r i t e ,  and minor amounts of bismuth. 

Figure 2, Samples 1 9  & 23 

Sample 19 contained an anomalous amount of lead. This sample was 
taken from a small h i l l s i d e  spring o r  seep. Follow-up work here should 
include taking sediment samples from the  stream northeast of sample 19. 
Sample 23 contained an anomalous amount of molybdenum. This anomaly 
may indicate  the presence of a small body of grani te  o r  possibly limestone 
above the sample s i t e .  

GEOCHEMISTRY I N  MINERAL EXPLORATION by H.E. Hawkes and J . S .  Webb, 
p. 276 Copyright 1962. 
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Figure 3, Samples 27, 28, & 29 

Sample 28 contained anomalous amounts of copper, lead,  and zinc. 
Samples from other streams nearby do not appear t o  support t h i s  anomaly; 
however, samples 27 and 29  contained 20 p a r t s  per  million copper, and 
over 100 p a r t s  per million zinc. These two streams a re  within a half  a 
mile of sample 28, which was taken from a small creek or spring. 

Figure 6, Samples 60, 61, 62, & 63 

Samples 60, 61, and 63 had anomalous amdunts of zinc: samples 62 and 
63 had anomalous amounts of lead,  and 62 a l so  had an anomalous amount of 
molybdenum. A mineralized weathered grani te  containing some cinnabar crops 
out between the heads of Olive and L i l l i a n  Creeks. A s m a l l  s t r inge r  of 
s t i b n i t e  was exposed and reburied on Ruth Creek by placer miners. Con- 
centrates  of placers i n  the Livengood Creek area contained gold, s i l v e r ,  
p i c o t i t e  (a chrome mineral), s t i b n i t e ,  galena, cinnabar, and small amounts 
of scheel i te .  

Figure 6, Samples 75, 76, & 77 

The spillway a t  the northeast end of Goldstream Dam has been washed 
out and several  s m a l l  streams o r  s o i l  seeps flow down the northeast  w a l l  

' of t h i s  spillway, Sediment samples 76 and 77 were taken from two of these 
streams and both contained anomalous amounts of copper, zinc and molybdenum. 
Sample 77 contained 325 par t s  per mill ion of copper, 35 p a r t s  per  million 
lead, 225 parts per million zinc and 26 p a r t s  per million molybdenum. This 
is the  l a r g e s t  molybdenum content reported t o  date i n  stream sediments 
collected by the  Division of Mines and Minerals in the Won-Tanana Region. 
Sample 75, taken below the dam, contained 85 par t s  per mill ion copper and 
only 4 p a r t s  per mil l ion molybdenum. The bedrock in t h i s  area is Livengood 
chert .  Follow-up work should include the sampling of streams cut t ing  the 
h i l l  northeast of the dam. Soi l  t e s t s ,  i f  made, should be checked by 
laboratory analyses. 

Figure 7, Samples 84 . b 86 

Sample 84 contained anomalous amounts of copper, zinc, and molybdenum 
and was taken from a small sluggish stream. Sample 86 was taken from a 
small spring above the road. J. B . Mertie, Jr . , shows the rock he r s  t o  
be u l t rabas ic  and basic  greenstones. Follow-up work here should include 
the sampling of streams heading on t h e  north side of the r idge drained by 
the anomalous streams. 



Figure 8, Sample 91 

Sample 91 contained anomalous amounts of copper, zinc, and molyb- 
denum. Follow-up work here should include t h e  sampling of streams t h a t  
head i n  t he  r idge  above sample 91  

Figure 11, Samples 108, 109, & 110 

Sample 108, taken from Cairo Creek near i ts  mouth, contained an 
anomalous amount of z inc ,  20 pa r t s  per mi l l ion  copper, and 25 p a r t s  per  
mil l ion lead. Sample 110 was taken from the  Hutlinana Hot Spring and con- 
tained 35 parts per mil l ion copper, 15 p a r t s  per mil l ion lead,  and 115 
pa r t s  per mil l ion zinc. The spring water i s  c l e a r  and has a s l i g h t  hydro- 
gen su l f ide  odor , though the  gas bubbling through the  water is  odorless.  
The water has a p leasant  t a s t e  and is lukewarm. Iron pipes and vesse l s  
l e f t  i n  t he  water corrode. In U.S. Geological Survey Water Supply Paper 
418, MINERAL SPRINGS OF ALASKA, Gerald A. Waring reported the  spr ing ' s  
temperature t o  be 114OF. The reason f o r  t h e  change i n  temperature s ince  
t h a t  time is not  known. 

Figure 12, Sample 131 

The Eureka mining area  is shown i n  f igu re  12. Placer gold mines are 
indicatedbycrossed pick and shovel symbols. Placer concentrates from 
t h i s  mining a rea  have been found t o  contain p y r i t e ,  p i c o t i t e ,  galena, c i m -  
abar,  and small amounts of scheel i te .  Sample 131 contained 35 p a r t s  per  
mil l ion copper, 15  p a r t s  per mil l ion lead and an anomalous amount of zinc. 
A mass of monzonite or quartz monzonite crops out  a t  the  head of Rhde 
Island Creek. Follow-up work here should include taking samples a5ove 
sample s i t e  131 a t  various in te rva l s  up t o  the head of the  creek. 

Figure 13, Sample 139 

Sample 139 contained an anomalous amount of molybdenum, bu t  contained 
only minor amounts of t h e  other metals. It is probably r e l a t ed  t o  g r a n i t i c  
rock i n  the  a rea  above the  sample site. 

Figure 14, Sample 144 

Sample 144 was taken from Karshner Creek below the  two hot  springs. 
The two ho t  spr ings ,  about 50 yards apa r t ,  i s sue  from separate rock 
basins. The temperatureaf the  water from the westerly spring is 125OF. The 
temperature of the eas t e r ly  spring is 136OF. The present  owner has used 
the  spring water t o  hea t  green houses, h i s  own home, and t o  furn i sh  hot 
water fo r  a small ba th  house. The water has no noticeable odor o r  taste 
but  does corrode i ron  pipes and iron vessels .  



TABLE 1 

Analyses of  Stream Sediments 
in the E l l i o t t  Highway Area 

Sample Nuniber s 

Field #5K 

F i e l d  T e s t  Laboratory Analyses* 

m l  of Dve Zinc Molvbdenym 

*Anomalous amounts of metal are underlined. 
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Field #5K 

137 
167 
166 
138 
139 

140 
141 
142 
143 
144 

157 
145 
146A 
146B 
147 

148 
149 
151 
152 
153 

154 
155 
156 
185 
158 

187 
189 
188 
159 
160 

161 
183 
184 
190 
181 

182 
180 
179 
178 
177 

M1 of Dve 

1 
1 
1 
2 
2 

2 
2 
2 
1 
2 

4 
5 
2 
2 
3 

3 
2 
20 
20 
5 

2 
17 
4 
2 
20 

3 
20 
1 
1 
3. 

11 
13 
6 
2 
2 

7 
3 
3 
2 
3 

Lead 

10 
15 
15 
10 
10 

10 
10 
15 
15 
10 

10 
10 
10 
10 
15 

15 
10 
10 
10 
10 

25 
10 
10 
15 
10 

10 
10 
15 
15 
20 

20 
40 - 
35 - 
15 
15 

10 
10 
15 
10 
15 

Zinc 

80 
80 
70 
105 
60 

65 
75 
90 
105 
70 

60 
90 
60 
70 
95 

115 
105 
75 
80 
90 

14 5 - 
80 
95 
85 
100 

55 
85 
100 
100 
145 - 
185 - 
130 
135 
35 
110 

90 
70 
90 
85 
95 



Map 

71 
72 
73 
74 
7 5 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 
88 
89 

- 90 

91 
9 2 
9 3 
94 
95 

96 
9 7 
98 
99 
100 

101 
102 
103 
104 
105 

106 
. 107 

108 
109 
110 

Field #5K 

176 
175 
163 
170 
174 

171 
172 
173 
162 
16 3 

164 
16 5 
191 
192 
193 

194 
195 
196 
197 
198 

199 
249 
2 52 
2 51 
2 50 

200 
201 
202 
203 
204 

244 
243 
240 
241 
242 

217 
218 
219 
220 
222 

Lead - 
15 
10 
10 
10 
15 

30 - 
35 - 
15 
10 
15 

10 
10 
10 
15 
15 

20 
20 
15 
15 
10 

20 
10 
5 

10 
5 

10 
10 
10 
10 
15 

10 
10 
10 
10 
10 

10 
10 
25 
15 
15 

Zinc 

90 
6 5 
85 
70 
90 

105 
225 - 
80 
75 
100 

90 
80 
120 
135 - 
115 

210 - 
100 
120 
85 
85 

16 5 - 
115 
75 
90 
80 

50 
75 
80 
60 
75 

85 
80 
85 
80 
80 

80 
90 

175 - 
90 
115 

Molvbdenum 



F i e l d  #5K Lead - Zinc - Molvbdenum 
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