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A GEOCHEMICAL INVESTIGATION OF THE WOOD R IVER-T IKCHI  K LAKES AREA 

SOUTHWESTERN ALASKA 


By G i l b e r t  R. Eakins 

ABSTRACT 

During p a r t  o f  the sumner o f  1967 a State D i v i s i o n  o f  Mtnes and Minerals 
f i e l d  p a r t y  c o l l e c t e d  372 stream sediment samples i n  the Wood River-Tikchik  
Lakes region o f  southwest Alaska t o  a i d  i n  determining the  mineral p o t e n t i a l ,  
The samples were analyzed fo r  heavy metals by f i e l d  t e s t  and f o r  copper, lead, 
z inc,  molybdenum, and mercury by the labora tory .  The r e s u l t s  i n d i c a t e  t h a t  the 
mercury ana lys is  i s  a  good geochemical t o o l  f o r  prospect ing i n  the region. Zinc 
appeared t o  be the  bes t  i n d i c a t o r  o f  the heavy metals group. Geochemical anomalies 
and o t h e r  f i e 1  d  ev i  dence i nd i ca ted  the most favorable loca t ions  f o r  exp lo ra t i on  
are the fo l lowjng:  (1) Marsh Mountain,(Z) the south s ide  o f  the southeast end 
of Lake Aleknagik,(3) the r i d g e  on the  south s ide  o f  Sunshine Val ley,  and ( 4 )  
the r i dge  on the  south s ide o f  L i t t l e  Togiak Lake, 

INTRODUCTION 

The unspoi l e d  beauty o f  the 1akes , g l a c i  a1 va l  1  eys , w a t e r f a l l  s and mountains , 
the exce l l en t  s p o r t  f i s h i n g ,  and the m i l d  summer c l lmate  o f  the Wood River-Tikchik  
Lakes area create i n t e r e s t i n g  p o s s i b i l i t i e s  f o r  large-scale recreat iona l  use. Because 
o f  a  poss lb le  c o n f l i c t  between recreat iona l  and mineral development o f  the region, 
t h l s  i n v e s t i g a t i o n  t o  evaluate i t s  minera l  p o t e n t i a l  was i n i t i a t e d  t o  a s s i s t  the 
S t a t e  D l v i s i o n  o f  Lands i n  determining the b e s t  land c l a s s i f i c a t i o n  f o r  the most 
e f f e c t i v e  use. The i n v e s t i g a t i o n  was a lso done t o  f u r t h e r  the State D i v i s i z n  o f  
Mines and Minerals ' program o f  geological  study and geocheml ca l  sampl in? designed 
t o  prov ide usefu l  in fo rmat ion  t o  prospectors and others i n te res ted  i n  the development 
of m i nera 1  depos it s  . 

The area examined Includes the perimeters o f  t h e  f o u r  major lakes o f  the Wood 
River  l a k e  system and one o f  the s i x  lakes I n  the T lkch ik  l a k e  system. This a r e a  i s  
p a r t  o f  the P r o j e c t  Area Study o f  the D i v i s i o n  of Lands which extends approximately 
120 m i les  from no r th  t o  south, averages about 30 mi les  i n  w id th ,  and encompasses 
approximately 3,100 square mi les ,  o r  near ly  two m l l l i o n  acres. (See Fig .  1). 

Working from south t o  nor th ,  the  w r i t e r ,  ass is ted  by Gerald Colp and John Wi l l s ,  
spent s i x  weeks dur ing  t h e  summer of 1967 c o l l e c t i n g  stream sediment samples and 
doing geologi ca l  reconnaissance around the f o l l o w i n g  1akes : (1) Lake A1 eknagi k, 
( 2 )  Lake Nerka, i n c l u d i n g  l i t t l e  Togiak Lake and Amakuk A r m ,  ( 3 )  Lake Beverly, i n -
c lud ing  Golden Horn and S i l v e r  Horn, ( 4 )  Mikchulk Lake, ( 5 )  Lake Kul ik ,  and ( 6 )  
Nu.yakuk Lake, west end, (See Figs.  9 & 10 i n  pocket).  A e r i a l  photos were l a r g e l y  
used f o r  the f i e l d  mapping. Add i t iona l  f i e l d  work I s  planned f o r  the 1968 season. 

As a means f o r  the  r a p i d  examination o f  areas and a l so  t o  serve as a guide t o  
more d e t a i l e d  mineral exp lora t ion ,  the sampling o f  stream sedl ments i s  the  p r i n c i p a l  
geochemical prospect ing method used by the D i v i s i o n  o f  Mines and Minerals,  This 
method o f  sampling provides data on l a r g e r  areas per sample than does geochemical 
sampling o f  so i  1, rocks, o r  vegetat ion because the weathering process causes f i n e  
m a t e r i a l s  der ived froni the e n t i r e  drainaqe area o f  the stream t o  be represented i n  
the stream sediments. The prospector should r e a l  ize t h a t  geochemi cal sampl ing is 
by no means i n f a l l i b l e .  A s u f f i c i e n t  number o f  samples must be c o l l e c t e d  t o  es tab l i sh  
the  background o r  normal values f o r  the area and the threshold above which values 



are considered t o  be anomalous. Frequency d i s t r i b u t i o n  graphs o f  the sample analyses 
were used i n  t h i s  study as an a i d  t o  determining anomalous values. 

Locat ion and A c c e s s i b i l i t y  

The Wood River  and T i  kch i  k  Lakes are two 1 arge lake sys terns 1 ocated i n  south-
western Alaska i n  an area beginning w i t h  Lake Aleknagi k ,  eighteen m i les  no r th  of 
the town o f  D i 1  1 ingham on Nushagak Bay, and extending over e igh ty  m i  1  es n o t t h  t o  
N lsh l ik Lake. The w id th  o f  the area examined was l a r g e l y  determlned by the conf igura-  
t i o n  o f  the lakes, which are  elongated i n  a genera l l y  east-west d i r e c t i o n .  The 
longest l a k e  i s  Lake Nerka which extends 29 mi les ,  

The Wood Rlver  Lakes are  connected t o  one another by shor t  r i v e r s  and have the 
Wood River  a t  the 1 ower end of Lake A1 eknagi k  as t h e i r  f i n a l  out1 e t .  Wood River  
dra ins ' I n t o  Nushagak Bay. The upper lake  system, the T i  kchl k ,  dra ins  i n t o  the  
Nuyakuk River ,  a t r i b u t a r y  of the Nushagak River.  The Nushagak i n  t u r n  a1 so dra ins 
i n t o  Nushagak Bay. 

Di l l ingham o f f e r s  the best  nearby base f o r  suppl ies and t ranspor ta t i on  i n t o  the  
area. Di l l ingham i s  a f i s h i n g  town on Nushagak Bay, which i s  an arm o f  B r i s t o l  Bay, 
and can be reached by boat o r  ship. Two a i r 1  ines, Northern Consolidated A i r 1  ines 
and Western Alaska A i r l i n e s ,  have scheduled f l i g h t s  t o  Di l l ingham and bush p i l o t  
serv ices are  a v a i l  able there from Stoval 1 A i r  Service. Small boats, i nc lud ing  com- 
mercial  f i s h i n g  boats, can reach Lake Aleknagik by t r a v e l i n g  up Wood River ,  which 
enters Nushagak Bay about t h ree  m i les  no r th  o f  D i l l  ingharn. A good gravel road a l so  
connects the v i l l a g e  o f  Aleknagik a t  the lower end o f  Lake Aleknagik w i t h  Di l l ingham. 
There i s  a Post O f f i c e  and a small landing f i e l d  a t  Aleknagik. 

Since i t  i s  the most accessible, Lake Aleknagik i s  t he  lake  most populated and 
v i s i t e d ,  Beyond Aleknagik there  a r e  no roads, and each lake f a r the r  t o  the no r th  
I s  more i s o l a t e d  than t h e  one south o f  it. There are  a few wide ly  sca t te red  cabins 
used as f i s h i n g  camps on the d i f f e r e n t  lakes. 

Day-to-day f i e l d  work was c a r r i e d  ou t  from camps on the lake  shores. Two 
16- foo t  boats w i t h  outboard motors were used f o r  reaching streams t o  be sampled and 
f o r  examining outcrops near shore. Cer ta in  outcrops d i s t a n t  f rom the lakes were 
reached by f o o t .  Dense brush and steep slopes made h i k i n g  very s l o w  and difficult. 
The best  bedrock exposures are on the r i d g e  tops o r  a t  cl i f f s  on the shorel ines,  
the  slopes f o r  the most p a r t  being covered, The mountain r idges are  bare rock. 

The moving of the camp from lake t o  lake  was accomplished by F isher ies  Research 
I n s t i t u t e  employees who towed the  boats between lakes w i t h  shallow d r a f t ,  jet-engine-
powered motor boats. Camp gear and suppl ies were moved by f l o a t  plane, 



WOOD RIVER LAKES 

Location Map Showing Mereucy mine^ and Prospects 


R e f :  U.S.Bureau of Mines Informat ion Circolor 0131, 1 9 6 2  ''FIGURE I "  


I Mount Jooquin 6 Parks ( A l i c e  and  Bessie) I I  Lucky Day 

2 White Mountoln 7 Red Devi l  12 Broken Shovel  

3 OeCourcy Mountain 8 Sorometer I3 Roiny Creek 

4 Rhyolite 9 Fairview 14 Kctgoti Lake 

5 Willis ond Ful le r  10 Kolmakof IS Marsh Mountdin ( R e d  Top) 



Climate and Vegetation 

The annual p r e c i p i t a t i o n  i n  the area i s  approximately 34 inches. Most o f  
p rec ip l  t a t i o n  occurs dur ing  the  r a i n y  season i n  Ju ly ,  August and September. In 
the sumner the  temperatures are genera l l y  cool.  Foggy, wlndy, and r a i n y  days are 
comnon and o f t e n  make planned a i r  serv ice  t o  the lakes very uncertain. The 1  akes 
are f rozen from November t o  June. 

The vegetat ion i n  the lake  region i s  mostly o f  the low-growing types; dense 
a l d e r ,  w i l  low, and w i  l d  b e r r i e s  are  the most t y p l c a l  v a r i e t i e s .  Spruce and ,b i  r ch  
grow i n  patches i n  the low and f l a t  areas. 

H i  s t o r y  

The popu la t ion  and economy o f  the area a r e  l argely dependent upon the salmon 
indus t ry .  Federal , State, and p r i v a t e  agencies have been a c t i v e  i n  the study o f  
salmon spawning i n  the lakes s ince 1908. The work i s  p resent ly  conducted by the 
State Department o f  F ish and Game and the F isher ies  Research Ins t i tu te .  

Only th ree  o r  f ou r  small go ld  d iscover ies i n  the streams d ra in ing  i n t o  the 
1akes have been reported, The only  lode mine w i  t h i n  the area I s the Red Top 
mercury mlne loca ted on Marsh Mountain about f i ve  mi les  east o f  the v i l l a g e  of 
Alekangi k, 

Clnnabar f l o a t  was discovered by a  prospector i n  1941 i n  a stream on Marsh 
Mountain. This l e d  t o  the discovery o f  a lode on top o f  t h e  r i d g e  near the south- 
ern end o f  the mountain. I n  1952, under a  Defense Minera ls  Exp lora t ion  Admin is t ra t ion  
contract ,  t renching uncovered the ore zone. In 1955, 560 f e e t  o f  underground work- 
ings were dr iven. A t o t a l  o f  60 f l asks  o f  mercury are repor ted t o  have been produced 
i n  1959, and enough ore s tockp i l ed  f o r  another 60 f l asks .  When the w r i t e r  v i s i t e d  
the mlne i n  the summer of 1967, one man had leased the property and was hand s o r t -  
i n g  the  s tockp i l ed  ore. The Marsh Mountain proper ty  has been described by Sainsbury 
and Mackevl t t  (1965). 

GENERAL GEOLOGY 

Prevfous Work 

The f i r s t  geological  survey t o  inc lude the  Wood River  and Tf kchik  Lakes was 
t h a t  o f  the U. S. Geolog!cal Survey l e d  by J. E. Spurr i n  1898. The on l y  s p e c i f i c  
geologic study o f  the area i s  U.S.G.S. B u l l e t i n  903, The Nushagak D i s t r i c t  o f  Alaska, 
by 3 .  B. Mert ie ,  1938. This r e p o r t  includes a geo log ica l  map on a  reconnaissance 
scale o f  1:250,000 and a very good desc r ip t i on  o f  the physiography and geography o f  
the region. The genera1 geology o f  a broad area i n c l u d i n g  the Wood Rf ver-T i  kchi  k 
Lakes I s  inc luded i n  a publication by Hoare (1961). References t o  the contiguous 
areas, the  Goodnews quadrangle t o  the west, the Central  Kuskokwim region t o  the  
nor th,  and the mining d i s t r l  c t s  o f  southwest Alaska are l i s t e d  under references. 

Physiography 

The outstanding fea tu res  o f  the area are the lakes,  which are o f  unusual ly  
l a rge  s i z e  and  o f  except ional beauty. The principal lakes 1 l e  In a remarkably 
regu la r  arrangement, being a l igned near ly  p a r a l l e l  i n  a general east-west trend, 
and being "stacked" evenly from nor th  t o  south. The western o r  upper ends o f  the 
lakes are i n  the Wood River  and T i  kchi k Mountains and t h e i r  eastern o r  lower ends 



extend ou t  i n t o  t he  Nushagak River  Lowland. The Wood River  and T i  kchik  Mountalns 
merge w i t h  the Kuskokwim Mountains t o  t he  nor th  and w i t h  the Ki lbuck Mountains t o  
the west. The area i s  a l s o  on the eastern margin o f  the  l a rge  region which has 
been designated as the Ahkl an Mountains physiographic devi s ion.  The landscape 
i s  t h e  r e s u l t  o f  g l a c i a t i o n  and stream erosion.  

Going northwest from D l  11 ingham across the Nushagak R iver  lowland t o  the  pro-  
j e c t  area, beginning a t  the V i l l a g e  o f  Aleknagi k ,  the mountains r i s e  ab rup t l y  from 
near sea l eve l  t o  e leva t ions  o f  about 2500 feet along t h e i r  eastern f r o n t  and t o  
maximum heights o f  5000 feet  f a r t h e r  west. The mountains have been sculptured by 
g l a c i e r s  and d i sp lay  sharp peaks o r  horns, narrow comb r idges, g l a c i a l  c irques 
and hanging va l l eys .  Small remnants o f  g lac ie rs  s t i l l  e x i s t  i n  the h ighest  p a r t s  
o f  the area. 

The troughs occupied by t h e  lakes have been scoured out  of the bedrock by 
g lac ie rs .  Even the po r t i ons  o f  t he  lakes extending beyond the mountain va l leys  
o u t  i n t o  the  lowland occupy deep, bedrock basins and are n o t  the r e s u l t  of damminq 
by g l a c i a l  deposits.  The lakes have a maximum length  o f  29 mi les  and reach a depth 
of 900 fee t .  The wa l l s  o f  the troughs beneath the  water a re  very steep and i n  many 
places v e r t i c a l  as f a r  down as can be seen i n  the c l e a r  waters .  The upper ends of 
the va l l eys  i n  which the lakes l i e  a re  narrow and steep-walled, espec ia l l y  the arms 
o f  Lake Nerka, lake  Beverly, and Nuyakuk Lake. (See i l l i s t r a t i o n  on cover).  The lakes 
widen where they emerge from the  va l leys  i n t o  the  f l a t l a n d s .  Many o f  the lower 
h i 11s w i t h i n  mountainous areas have hummocky surfaces developed by g l a c i a l  p l  uck i  ng. 

Stra t ig raphy 

A l l  o f  the sedimentary and metamorphosed sedimentary rocks o f  t he  p r o - j e t t  area 
are  i n c l  uded i n  the Gemuk Group which i n c l  udes rock u n i t s  o f  Miss iss ipp ian  (? )  , Permian, 
T r i a s s i c ,  and Lower Cretaceous ages, (Mer t le ,  J.B., 1938). The t o t a l  thickness of 
the group has been est imated t o  be between 15,000 and 25,000 f e e t  t h i c k .  The most 
abundant rocks are a r g i  11 ite,  s i  1 tstone, g rap~acke,  chert ,  and greens tone. Minor 
amounts o f  T r i a s s i c  and Permian l imestone have been mapped l o c a l l y  on take Nuyakuk. 
The Gemuk Group has been in t ruded b,y T e r t i a r y  g r a n i t e  and monronl t e  stocks i n  f o u r  
p a r t s  o f  the area, and both maf ic  and f e l s i c  d ikes are  widely  present.  Large areas 
conta in T e r t i a r y  and 4uarternar.y basic  lavas. In general,  the  e n t i r e  Gernuk Group i s  
a f a l r l y  u n i f o m  dark gray, f ine-gra ined monotonous sequence w i t h  l i t t l e  means t o  
i d e n t i f y  the d i f f e r e n t  s t r a t i g r a p h i c  u n i t s .  Table  I,showing the general geologic 
column, serves t o  show the re la t i onsh ips  of the formations i n  the  T ikch i  k-Wood River  
Lakes area. The u p p e r  p a r t  o f  t he  Gemuk Group i s  exposed a t  the sur face throughout 
the area examined by the  w r i t e r  except where Quaternary g l a c i a l  and stream deposfts 
o r  brush cover the bedrock. The upper part o f  the  group i s  be1 leved t o  be e n t i  r e l y  
Cretaceous i n  age and deposited under geosyncl inal  condi t ions.  These rocks are f o r  
the most p a r t  hard, sllIceous, very f ine-gra ined,  n o n f o s s ~ l i f e r o u s ,  and were probably 
der ived from d i s t a n t  land masses and vo lcan ic  is lands.  The lower or ti on of t he  
Gemuk Group, T r i a s s i c  and o lder ,  was seen i n  p a r t  and only very b r i e f l y  by the w r i t e r  
along the shore a t  the west end o f  Nuyakak Lake. 

Contact metamorphism i s  ev ident  around the i n t ruded  stocks as zones o f  hard, 
b lack ,  f l i n t y  horn fe ls .  The w id th  o f  these zones where the o r i g i n a l  a r g i l l i t i e s  and 
graywackes have been "baked" by the i n t r u s i v e s  var ies  from 1000 fee t  t o  near ly  one 
m i 1e ,  



TABLE I. GENERALIZED STRATIGPJ\PHIC SEQUENCE OF ROCKS I N  LOWER 

KUSKOiCAIM-BRISTOL BAY REGION, ALASKA 


Period 

Quaternary 

Ter t ia ry  

Jurassic 

Tr iass ic  

Permibn  

Carboni ferous 

Uevoni an 

S i  1urian 

Ordovi c ian 

Carnbrf an 

Precambrian 

Epoch 

Recent 

P Ie l s tocene 

? 

Late 

Ear ly  
? 

Late 

H iddle 

tarly 

Late o r  middle 

Not known 

Not known 

Not known 

Un i t  Name 

S u r f i c i a l  deposi t s  

Unconfomi t y  

Basal t  

Angul ar  unconformi t y  
Eiot known 

Kus kokwi m group 

Unconformi ty 

Andesitic 
Vol cani c 
rocks 

Gemuk 
ClrouP 

D i sconformi t y ?  
Devonian limestone 

Not known 

Angul ar unconfonni ty 

Character 

Grave l ,  sand & s i l t  deposited 
by streams and g lac ie r s  

O l i v i ne  basa l t  f lows 

Graywacke, shale, conglomerate 

Andesi t e  and b a s a l t  f lows, i n t e r -
bedded tu f f ,  breccia, f i n e  and 
coarse-grained sedi rnentary 
rocks 
Argi 11it e ,  chert,  greenstone, 
limestone, graywacke, t u f f  

Limestone, 1ocal ly do1omi t i c  

Metamorphic rocks 
Gneiss, sch is t ,  q u a r t z i t e  

Thickness ( F e e t )  

0-450+ 

50-350t 


20,000-30,OUU 

15,000-30,000 

800-1 ,200 

TABLE Ifrom Hoare, J. M., 1961, Geology and Tectonic 
s e t t i n g  o f  Lower Kuskokwim-Bristol Bay region, Alaska; 
Am. Assoc. Petroleum Geologists B u l l . ,  v. 45, no. 5 (May), 
p .  598 



Struc ture  

The T i  kchik-Wood Rlver Lakes area i s  located between the Goodnews Arch on the 
west and the A1 as ka Range Geosyncl i n e  t o  the eas t  (Hoare, 1961, pp 600, 601 ) . Sedi -
ments which formed the Gemuk Group w e r e  deposited i n  a geosyncline present  i n t e r m i t t e n t -  
l y  dur ing  Paleozoic and Mesozoic t imes.  The rocks were t i g h t l y  compressed and fo lded 
dur ing  l a t e  Cretaceous o r  e a r l y  T e r t i a r y  t ime by forces ac t i ng  northwest and south- 
east. The major s t r u c t u r a l  elements t rend nor theast  approximating the s t r i k e s  of 
ancient  geosyncl i n a l  axes. A regional  f a u l t  zone, s t r i k i n g  N 200-300 E,crosses the 
nor thern p a r t  o f  the T i  kchi  k  Lakes, i s  t he  Togiak-Ti kchi  k-Hol ltna  f a u l t  , This f a u l t  
has been pro jec ted  from B r i s t o l  Bay nor theast  t o  a p o i n t  60 m l  les nor theast  o f  N i s h l i ke 
Lake where i t  appears t o  encounter the Denal i f a u l t  zone (Hoare, 1961, p 608). Fau l ts  
which can be t raced f o r  several mi les  on aer i  a1 photos are  present w i t h i n  the p r o j e c t  
area, and smal ler  f a u l t s  v i s i b l e  both on a e r i a l  photos and on outcrops are very c o m n  
and f u r t h e r  complicate the s t ruc tu re .  

She st ra ightness o f  the f a u l  t traces on ae r i  a1 photos ind ica tes  t h a t  the f a u l t s  d i p  
a t  h igh  angles and are probably s t r i k e  s l i p  f a u l t s .  Two f a u l t  systems are  ev ident  
whi ch s t r i ke nor theast  and northwes t respect1 ve l y  . The a1 iqnment o f  many s tream courses 
and the arms o f  the 1akes suggest they are con t ro l  1  ed by f a u l  t s  . Beds general l y  have 
steep t o  v e r t i c a l  dips r e s u l t i n g  from compressive forces,  but unless one can see actual  
banding due t o  c o l o r  d i f ferences between t h i n  beds, I t  i s  o f t e n  d i f f i c u l t  o r  impossible 
t o  determine t h e i r  a t t i t u d e s .  Thick sect ions o f  t he  rocks do no t  have beddinq f i s s i l i t y  
and w i  11 n o t  p a r t  along bedding planes . However, secondary rock cleavage and j o i n t i n g  
are preva len t  and e a s i l y  mistaken f o r  bedding planes. A l l  the sedlmentary rocks are  
h igh ly  indurated and f rac tured,  and some shaly beds are s l a t y  and show shearlng effects. 
Usual ly the on ly  places where bedding can be determined w i t h  c e r t a i n t y  i s  a t  the shore- 
1  ines o r  where streams cut  bedrock and w a t e r  has po l i shed outcrops reveal i n g  banding 
w i t h i n  the beds. 

Mineralization 


Southwestern A1 aska i s  noted f o r  i t s  mercury deposi t s  and i s  the leading mercury 
d i s t r i c t  o f  Alaska. Gold i s  t he  second most important  minera l .  

The on ly  commerci a1 mineral deposi t t h a t  has been found w i  t h i n  the area of t h l s 
i n v e s t i g a t i o n  i s  the Red Top F.lercury Mine, bu t  the reg ion  i s  near ly  surrounded by 
scat te red  prospects. Whether the cause f o r  the apparent s c a r c i t y  o f  ore i n  t he  v i c l n l t y  
o f  the Wood River  and T ikch ik  Lakes i s  due t o  unfavorable geology o r  t o  a  lack  o f  
s u f f i c i e n t  prospect ing i s  uncer ta in.  Granl t l c stocks, numerous d l  kes , and the re-
covery o f  small amounts of p lacer  go ld  i n d i c a t e  t h a t  ore could be present  here. The 
Gamuk group can serve as t he  host  rock f o r  ore as evidenced by the Red Top Yine and 
prospects both no r th  and west o f  the R iver -T ikch ik  Lakes. However, i t  appears 
t h a t  mineral  i z a t i  on favors the out ly l  ng areas o f  1  ow rounded h i  1Is border4 ng the  
Wood River-Tikchik  River  Lakes more than the a rea  of rugged and youthfu l  topography. 

Mercury deposits o f  southwest Alaska have been found i n  mines and ~ r o s p e c t s  as 
p a r t  o f  the f r a c t u r e  f i 11ings n  f a u l  t zones and In a v a r i  e t y  o f  rock t-ypes. The 
most famous mercury mine i s  the Red Devi l  Mine near Sleetmute on the Kuskokwim River .  

The Red Top Mine, on Marsh Mountain a t  an e leva t i on  o f  1100 f e e t ,  was discovered 
by prospectors panning streams i n  1941 . Marsh Mountain i s  1  ocated near the v l l  1age 
o f  Aleknagik and i s  about 18 mi les nor th  o f  Di l l inqham. The mine can be reached by 
a rough four-mi l e  road which leads nor th  t o  the mine from landin9 on Wood River  about 
two mi les  east of Aleknagi k.  Clayton Rasmussen, who has a lease on the proper ty ,  con-
ducted the w r i t e r  over  the property ,  



The ore a t  the Red Top Mlne was l o c a l i z e d  along open channels i n  a zone 
where a major f a u l t  cuts the large f o l d  forming Marsh Mountain. Ten thousand 
fee t  o f  t renching and 560 feet  o f  a d i t s  and d r i f t s  have exposed a 100-foot-wide 
shear zone containdng brecciated graywacke and s i l t s t o n e  and whl te  t o  ye l l ow  
quartz carbonate vetn mater ia l .  The s t r u c t u r e  can be t raced on the sur face along 
i t s  east-west s t r i k e  f o r  2,000 feet. Dips are  h i g h l y  va r lab le  f o r  the d l f f e r e n t  
f a u l t s  w i th in  the shear zone, b u t  they are  predominantly between 35 t o  70 degrees 
south. Co iq lex i t y  o f  faol t i n g  and dfspers ion o f  the  ore throughout a wlde zone 
present mining problems. Cinnabar occurs as f i n e  dfssernfnations and as pods and 
v e l n l e t s  up t o  four inches wide and up t o  30 f e e t  i n  length. Limonite, causing a 
ye l low t o  r e d  co lora t ion ,  i s  associated ni t h  t h e  deposit; b u t  s t i b n i t e ,  a mineral 
comnonly associated wl t h  mercury, i s  absent. The on ly  i n t r u s i v e  m c k  known i n  
the v i c i n i t y  o f  the mine i s  a ten-foot-wdde basic dike, c l a s s i f i e d  as minette, 
exposed i n  a gully about 100 f e e t  no r th  of the lower a d i t .  

A l i t t l e  p lacer  gold repor ted ly  has been found by prospectors (1) i n  streams 
d ra in ing  the r l d g e  on the  south s ide o f  Sunshine Val ley,  j u s t  west  o f  the upper end 
o f  Lake Aleknagik, ( 2 )  i n  streams enter ing  Lake Elva, (3)  a small l ake  between the 
two arms o f  Lake Nerka; and ( 4 )  on the  nor th  and west s ides o f  T tkch ik  Mountain on 
the no r th  s ide o f  T ikch ik  Lake. The Wood Rfver and T i  kch i k Mountains are n o t  con-
s idered favorable areas f o r  commercial p lacer  deposits because g l a c i a t i o n  probably 
has d l spersed any pre-ex! s t i n g  stream-deposi t e d  heavy metals. Erosion o f  the youth fu l  
mountains appears i n s u f f i c i e n t  f o r  the format i  on o f  commercial p l a c e r  deposits i n  
pos t -g l  acial  t ime, 

Placer  gold, both i n  commercial and noncommercial quan t i t i es ,  has been found 
a t  a number o f  areas surrounding the Wood R i v e r  and T ikch ik  Lakes. Placer g o l d  
has been located (1)  on t h e  northeast s ide o f  the  Muklung H f l  l s ,  about e i g h t  m i l es  
east  o f  Marsh Mountain, ( 2 )  i n  streams i n  and around the  Nushagak H i l l s ,  about 50 
mfles east  o f  the T I  kchi k Lakes, (3)  along several creeks i n  the Central  Kuskokwim 
region, and ( 4 )  i n  the  no r th  central p a r t  o f  the Goodnews quadrangle. Tungsten has 
been mined a t  the  head o f  Forty-seven Creek i n  the Central  Kuskokwim region. 

bmuk Mountain i s  an o u t l y i n g  1500-foot-high rnountafn twenty mi les  due east  o f  
Lake Ku l ik .  Humble O i l  and Ref in ing Company located a large,  Ion-grade magnetite 
deposi t  by geophysics on the  east  side o f  the  mountain i n  1959. Humble has diamond 
d r i l l e d  the deposi t  and announced t h a t  there  a r e  several b i l l i o n  tons o f  mater ia l  
conta in ing  between 15 and 1 7  per  cent  t o t a l  I ron .  No ore has been produced, 

The p r i n c i p a l  mercury mines and prospects o f  Southeastern Alaska are shown on Figure 
1. 





F i el d Observa tions 

The pr imary approach t o  the i n v e s t i g a t i o n  o f  t h e  subject  area was geochemical 
stream sediment sarnpl ing o f  the accessible streams en te r i ng  the lakes. Observations 
were made regarding the geol ogy and indi ca tions o f  mineral iz a t l on co i  n c i  dent a l l y  w i  t h  
the sampl ing. The i ndu ra t i on  and metamorphi srn which created uni  formi  t y  i n  the 
appearance o f  a1 1 the sedimentary rocks and the interbedded volcanics made rock 
i d e n t i f i c a t i o n  d i f f i c u l t .  About 100 rock samples were c o l l e c t e d  and 34 t h i n  sect ions 
made f o r  the purpose of c l a s s i f y i n g  rocks which could no t  be p rope r l y  i d e n t i f i e d  
i n  the f l e l d .  

The rocks o f  the Gernuk Group from Lake Aleknagl k no r th  t o  Muyakuk Lake d isp lay  
a1 t e r n a t i  ng dark and 1i g h t e r  bands t h a t  suggest cyc l  ic seasonal deposi t i on .  The 
l i g h t e r  co lored bands may represent w in te r  deposits and the darker bands more car- 
bonaceous summer depos it s .  I nd i v idua l  bands vary from two t o  15 inches i n  thickness . 
Basic and f e l s i  c  dikes, up t o  30 f e e t  wide, were encountered i n  many places. I n t e r -
bedded lavas are a lso seen inc luded w i t h  the sediments. G r a n i t i c  l n t r u s i v e s  forming 
stocks up t o  several m i l e s  i n  length conta in a v a r i e t y  igneous rocks, predominantly 
g ran i te ,  quar tz  monzoni t e ,  g ranod ior i  te,  and quar tz  d i o r i  te .  F ine-gra i  ned equivalents 
o f  t he  above v a r i e t i e s  were a l s o  found, and minor amounts o f  a basic  porphyry were 
seen as f l o a t .  

The most i n t e r e s t i n g  geological  s t r u c t u r e  seen by the w r i t e r  i n  the Wood River  
Lakes area was the g ran i te  stock whl ch i s  1 ocated be tween Lake Nerka and Lake Beverly 
and forms a la rge  p a r t  o f  Akuluktok Mountain. Vlewed from the west end o f  S i l v e r  
Horn a t  the southwestern end o f  Lake Beverly,  there i s  a remarkable exposure o f  t he  
i n t r u s i v e  i n  a l a rge  g l a c i a l  c i rque,  which forms an amphi theater  w i t h  near ly  sheer 
wa l l s  several hundred f e e t  h igh  on three s ides .  J o i n t i n g  and sheet ing o f  the g r a n i t e  
area are displayed on a spectacular scale. 

The most unusual fea ture  o f  the s t ruc tu re  i s  the draping o f  t he  sedimentary 
rocks over t he  top o f  the stock. Figure 3 shows t h i s  re la t i onsh ip .  The l f g h t e r  
colored core i s  g ran i te ,  and t h e  darker beds curv ing over the top a re  a r g i l l i t e  and 
s i l  t s tone beds a l t e r e d  by heat  t o  a ho rn fe l s .  The contact between the i n t r u s i v e  and 
sediments i s  v i s l b l e  on the west s ide  o f  the c i rque wa l l  on ly ,  the sediments having 
been removed by erosion in o the r  p l  aces. 

I n  cont ras t  t o  a1I the o the r  sedimentary rock i n  the area  which i s  h igh l y  f o lded  
and f rac tured,  the beds ove r l y i ng  the i n t r u s i v e  south o f  the S i l v e r  Horn appear t o  
be r e l a t i v e l y  undeformed and curve smoothly over t he  upper surface o f  t h e  grant te .  
This suggests t h a t  these beds were u p l i f t e d  by the i n t r u s i v e  p r i o r  t o  reg iona l  f o l d i n g  
and f a u l t i n g  and whi le  i n  t h i s  p o s l t l o n  escaped the l a t e r  deformation. 

S m a l l  c a l c l t e  veins and mlnor i r o n  s t a i n i n g  are f a i r l y  common i n  the area. 
Disseminated specks o f  p y r i t e  w i t h i n  the shales and a r g i  11 i t e s  i s  usual and could be 
the source o f  i r o n  oxide seen along small f a u l t s .  

P y r i t e  i n  veins and pods was found i n  boulders along a stream enter ing  the south 
s ide o f  1it t l e  Togiak take.  This i s  the on ly  area o ther  than t h a t  near the Red Top 
Mine where a d i s t i n c t  anomaly was encountered by the  geochemical heavy metals f i e l d  
tes t .  The l oca l i t y  warrants f u r t h e r  examination.  

An area n o t  v i s i t e d  by the w r i t e r  b u t  descr l  bed by Mer t ie  ( p .  88) as e x h i b i t i n g  



a d i f f u s e  type o f  m i n e r a l i z a t i o n  and small intrusfves is the ridge south o f  Sunshine 
Valley, west o f  the upper end o f  Lake Aleknagik .  T h i s  localfty i s  scheduled t o  be 
examined dur ing the summer o f  19b8. 



GEOCHEMICAL INVESTIGATIONS 

Sampling Procedure 

Geochemical stream sediment sampling was c a r r i e d  o u t  i n  a manner judged to a i d  
i n  the eva lua t ion  of as l a r g e  an area as poss ib le  i n  the t ime ava i lab le .  Camps were 
made on the lake  shores and two motor boats were used by the  three-man f i e l d  p a r t y  
f o r  reaching the streams d ra in fng  i n t o  the lakes. Streams i n  the reg ion  are of  two 
general types: The small r a p i d  streams d ra in ing  the steep mountain slopes and the  
1arger, s lower streams and r i v e r s  i n  the  1arge v a l  leys and border ing the  lowlands to  
the eas t  o f  the  mountains. Sampling was concentrated on the  small streams descending 
steep slopes because o f  the closeness o f  bedrock. Due t o  the h igh  v e l o c i t y  o f  these 
streams and the  coarseness o f  the rocks i n  the  stream beds, considerable t lme was 
often requ i red  t o  scrape up enough f i n e s  f o r  an adequate sample. 

Each stream was usua l l y  sampled only  once, about 100 yards u ~ s t r e a m  f rom the 
shorel ine.  Some o f  the l a rge r ,  more accessib le streams i n  the v l c i n l t y  o f  i n t r u s i v e  
stocks were sampled a t  several loca t ions .  S i l  t - s l r e  mater ia l  was dug out  o f  t h e  
stream beds by bare hand and placed i n  a p l a s t i c  sample sack which was sealed and 
labeled. The s i z e  o f  the samples was between one-ha1 f and one cup. F i e l d  t e s t s  
were run  i n  camp. I f  anomalous samples were found, a member o f  t h e  pa r t y  returned 
t o  the l o c a t i o n  from where they were obtained and a number o f  add i t i ona l  samples 
were taken. 

Frequently t he  water i n  streams descending steep slopes disappeared i n t o  gravel 
and boulders forming a1l u v i a l  fans long before reaching the shore1 ine .  I f  the d is tance 
uphi 11 t o  f l ow ing  water was too g rea t  t o  warrant t ak ing  the time t o  reach it, sediment 
samples were taken f rom the a l l u v i a l  fan. These s o i l  samples are apparent ly  r e l i a b l e  
i n d i c a t o r s  i n  the area. The one l o c a l i t y  having a d e f i n i t e  heavy metals anomaly was 
detected by t h i s  type o f  sample. A t o t a l  o f  372 sediment samples was co l lec ted .  

Sample Analyses and Eva1 ua t i on  

F i e l d  t e s t s  were run  f o r  co ld -ex t rac tab le  heavy metals, us ing t h e  method described 
by Hawkes (1963). The heavy metals f l e l d  t e s t  i s  a composite t e s t  f o r  copper, lead, 
and z lnc. The heavy metal s t e s t  is be1 ieved t o  be the  most p r a c t i  ca l  genera1 t e s t  t o  
use i n  r o u t i n e  prospect ing because o f  the  h igh probabi 1 ity t h a t  most m e t a l l i c  deposits 
w i l l  con ta in  appreciable q u a n t i t i e s  of one o r  more o f  the  detectabf e metals. However, 
t h l s does not apply t o  the search f o r  mercury deposits.  Mercury c h a r a c t e r i s t i  ca l  l y  
occurs w i t h  few associated metals o ther  than antimony and arsenic i n  the Kuskokwim- 
Di 11 ingham mercury be1 t. F i e l d  t e s t s  and 1aboratory analyses f o r  heavy metals on 
samples c o l l e c t e d  immediately down h i l l  from the Red Top mercury mlne f a 1 l e d  t o  show 
any anomaly. However, t h e  labora tory  analyses f o r  mercury on the same s e t  o f  samples 
d i d  y i e l d  d e f i n i t e  anomalies, Since the Wood River  Lakes are wf t h i n  the mercury region 
of southwest A1 aska, 1 aboratory analyses f o r  mercury were made i n  addi t i o n  t o  the 
standard procedure o f  having analyses done on a1 1 samples f o r  copper, lead, z i n c  and 
molybdenum. The mercury analyses were done by use o f  a mercur-y vapor de tec tor  and  the 
val ues repor ted as pa r t s  per  bi  11ion o f  mercury, (Tab1 e II). 

A d l ffi cu l  t y  w i t h  the mercury analyses i s  t h a t  organic mater l  a1 i n  t h e  sample can 
i n t e r f e r e  and y i e l d  f a l s e  h igh  mercury values. This may have been t h e  case i n  several 
o f  the anomalous r e s u l t s  on the samples from the Wood River  Lakes, especia l  l y  whew the 
f i e l d  notes recorded the presence o f  no t iceab le  amounts of organic ma te r i a l .  An e f f o r t  
was made t o  avo id  organic ma te r i a l ,  b u t  i n  some loca t ions ,  p a r t i c u l a r l y  where the streams 
were i n  low swampy o r  boggy areas ,  i t  was impossible. 



F i g .  3 G r a n i t e  intrusion, west  e n d  of S i  l v e r  Horn, v iew  l o o k i n g  s o u t h  

F i g .  4 Contorted carbonate  bed, s o u t h  s i d e  o f  Golden Horn 



Anomalous values i n  this study have been determined by the frequency d i s t r i -  
bution graphs constructed fo r  each metal ( f igures  6 ,  7 ,  8, 9 ) .  The bar on each 
graph which shows the metal content found most frequently f s  labeled "mode". Gen-
e r a l l y ,  anomalous values a re  those which are a t  l e a s t  twlce the mode. 

Field t e s t s  and laboratory analyses have been grouped in Table I1 by the 
names of lakes ,  which indicate  the general area from which the samples were obtain- 
ed. Anomalous values are  underlined. On the maps, sample locations a re  shown as 
sol  i d  dots and t h e i r  numbers. Sample locations w i t h  anomalous values are indicated 
by c i r c l e s  around t h e  dots.  

An evaluation o f  the analyses shows t ha t  zinc and mercury are  the most sensi -  
t i v e  indicators  f o r  th i s  area and t h a t  copper, lead, and molybdenum did not appear 
i n  s u f f i d e n t  quant i t ies  to  indicate anomal ies . A summary o f  the geochemical resul t s  
f o l l  ows. 

Field Tests 

The amount of dye required to  y ie ld  a s l a t e  gray end-point i n  the f i e l d  t e s t  i s  
a measure of the  amount of cold extractable  metals in the sample. The more dye t h a t  
is required the more heavy metals indicated.  Experience on this project  showed t h a t  
from 0 t o  5 mi 11 il i t e r s  o f  dye indicated normal background values; 5 mi 1 I i1it e r s  o r  
more dye indi cated anomalous metal contents, 

One anomaly was posit ively located by the f i e l d  t e s t .  The location was a small 
stream on the south s i de  of t i t t l e  Togiak Lake. As a r e su l t  of a low anomaly in a 
sample collected on an a l luvia l  fan a t  the base of the ridge on the south s i de  of 
L i t t l e  Togiak Lake, a number of check sediment samples were taken between the bottom 
o f  the slope a t  the shorel ine  and a point upstream a t  an elevation of 1500 f e e t .  
Considerable pyr i t e  was found in pods and veinle ts  up t o  three inches t h i c k  in boul- 
ders i n  the creek bed, b u t  the minerali zed material was not found i n  place. The 
climb upstream revealed several f e l s f t e  dikes cut t ing the a r g i l l i t e  bedrock, and 
much evidence of faul t ing.  Dlkes and small f au l t s  had a predominantly east-west 
trend. Field t e s t s  on the additional sampl ing required up to  20 mil 1 i l  i t e r s  of dye. 

A lack o f  corre la t ion of f i e l d  t e s t s  and laboratory analyses was found to  be 
comnon. A number of the samples y ie lding anomalous f i e l d  t e s t s ,  including those 
t ha t  located the above described mdneralized area,  did not show anomalies f o r  any of 
the heavy metals i n  the 1aboratory analyses. This Inconsistency indicates t h a t  
under cer ta in  conditions the f j e l d  t e s t s  measure some indicators t h a t  a r e  not meas-
ured by the laboratory. An assay of a pyr i te  sample from the above local lt y  yielded 
t races  of gold and s i l v e r ,  ( a  t race  of gold i s  l e s s  than 0.01 ounces per ton and a 
t r ace  of s i l v e r  i s  l e s s  than 0.1 ounces per ton) .  

Laboratory Analyses 

Copper - The frequency distribution graph fo r  copper does not show any e r r a t i c  o r  
anomalous values. The mode i s  50-60 ppm, and no values of twice t h i s  amount were 
found. The symmetry of the copper graph indicates a normal spread of values, 
(see f igure  5) .  

Zinc - The mode f o r  the zinc analyses i s  120-130 ppm, (see f igure  6 ) .  The frequency
distribution graph shows an e r r a t i c  d i s t r ibu t ion  of values beginning w i t h  200 pprn 
and continufng upward t o  300 ppm. A to ta l  of 23 samples gave anomalous z inc  values. 



Fourteen of these were coll ected I n  the same general 1 ocal i ty on the south side 

of L i t t l e  Togiak take in the anomalous area already described, The other anomal- 

ous samples were from scattered locations : Three from Golden Horn, four from 

Silver Horn and two from Nuyakuk Lake. A s l  ight concentration of anomalous val ues 

from locations around Silver Horn may be the  r e su l t  of the granite intrusive south 

o f  Silver Horn, 


Lead - The mode for  the lead values i s  20-30 ppm, (see figure 7 ) .  Only two of the 

sampl es yi elded what were judged t o  be anomal ous 1 ead contents. These were 50 pprn.

One of these was col lected a t  t h e  west end o f  Lake 8everl ey on the north shore. 

The other was col lec ted on the south side o f  Lake Kul  l k near i ts  west end. Neither 

sample i s  considered to  be very s ignif icant  because they are not supported by tests 

for  other metals or f ie ld  observations. 


-	 T h e  molybdenum values are a l l  very low. The mode i s  1-2 ppm, (see 
One sample having a value o f  5 ppm is considered anomalous. This sample, 

4, collected on the south s ide of Si7ver Horn, also had an anomalous zinc 
content. T h i s  local i t y  was shown by f i e ld  tes t s  on other samples as being $1 ightly 
anomalous, and a number of check samples were coll ected I n  the general area. Traces 
o f  quartz veinlets w i  t h  i ron oxides were present as f 1oat in the area. Grani t e  
boulders indicated the nearness o f  the intrusive to the  south. The bedrock i s  dark 
argi11It e  w h i  ch has a "baked" appearance. 

Mercury - The mercury analyses provided the most interesting results of the en t i re  
investigation. The analyses on f ive t e s t  samples collected down-slope from a known 
mercury deposi t on Marsh Mountain served as a check and show t h a t  the mercury t e s t  
will detect anomalous amounts o f  mercury in sediments in this area. The mode o f  
mercury analyses i s  50-100 ppb, (see figure 8).  All values over  250 ppb are classed 
4s anomalous i n  this study. O f  the 372 samples analyzed, 40 were reported t o  have 
mercury contents over 250 ppb .  

DISCUSSION OF MERCURY SAMPLING 

Due t o  the f ac t  t h a t  organic material i n  the sample will volatilize and inter-
fe re  with the mercury analyses as done by the mercury vapor detector, the resul ts  
must  be interpreted wi t h  t h  1s in mind . A rerun on the twenty s amp1 es hav l ng the 
highest val ues was requested i n  an e f fo r t  t o  determine the re1 iabi 1ity of the analyses. 
The reruns agree reasonably we1 1 with the original runs. 

A 1e t t e r  f r o m  Rocky Mountain Geochemical Corporation regardl ng t h e  mercury
analyses contained the fol 1owing information: 

"In regard to organic interference i n  mercury determinations, our 

detector is equlpped t o  f i l t e r  off the organic vapors b u t  does not do 

so effectively on high organic samples. Therefore, the high organic 

samples glve high mercury values, b u t  they tend t o  have a leveling 

effect  dependent on jus t  how heavy the organic matter i s .  If  the or-

ganic matter i s  uniform, then heavier values of mercury would regis ter  

over t he  organic interference . 


The three +2500 ppb values were from samples that  d i d  not show 

real heavy organic matter. Also your JC-J through JC-729 ser ies  d i d  

not  show heavy organic matter. On the reanalysis of 20 samples the 

fol lowing showed heavy organic matter: JW-14, JW-47, JW-52, JW-60, 

GE-112, and GE-116. The others were not significantly heavy." 




While the i n t e r p r e t a t i o n  of the r e s u l t s  o f  the mercury analyses should be tem- 
pered because o f  t he  presence o f  more o r  1 ess amo~~ntso f  organic ma te r i a l  , the  w r i -
t e r  bel ieves t h a t  the  f i n d i n g s  are s i g n i f i c a n t  and t h a t  areas are i nd i ca ted  i n  the 
Wood R ive r  Lakes reg ion  where more d e t a i l e d  sampling should be done. The h ighes t  
concentrat ion o f  anomalous values i s  i n  the  general area o f  Lake Aleknagi k, and the  
number decreases progress ive ly  t o  the  no r th  from t h i s  lake. A b r i e f  d iscussion o f  
the  anomal ous mercury values by areas f o l  lows: 

Marsh Mountain 

Three samples were c o l l e c t e d  along a g u l l y  immediately below (nor th )  t he  lower 
a d i t  o f  the  Red Top mercury mine, and two more from two branches o f  the stream a t  
the bottom o f  the slope. Four o f  t he  f i v e  samples produced anomalous mercury values 
w i t h  mercury contents from 480 ppb t o  1,090 ppb. The o the r  sample was near anomalous 
w i t h  a value o f  230 ppb. The two samples from small  branch streams may no t  represent  
drainage from the Red Top mine and suggest t h a t  f u r t h e r  sampling west and no r th  o f  
the  mine would be wise. The w r i t e r  be1 ieves t h a t  sampling o f  the  e n t i r e  area o f  
Marsh Mountain mig'ht be j u s t i f i e d  t o  search f o r  a poss ib le  extension o f  t he  Red Top 
mine o re  zone o r  f o r  a poss ib le  separate zone. 

Southeast End o f  Lake Aleknagik 

The most pronounced anomal i e s  of t he  e n t i r e  Wood River  Lakes i n v e s t i g a t i o n  
appeared a t  the  lower end o f  Lake Aleknagik i n  streams on the  south s ide.  S i x  sam-
p les  between Whi te f ish  Creek, about two mi les  northwest o f  the  v i l l a g e  o f  Aleknagik, 
and Bear Bay, th ree  add i t i ona l  m i  1 es northwest, y i e l d e d  anomal ous mercury values ; 
No. W-6 over 2,500 ppb, No. W-7 over 2,500 ppb, No. W-8 370 ppb, W-9 480 ppb, W-10 
over 2,500 ppb, and E-4A 490 ppb. Across the  lake, on the northwest s ide ,  and about 
th ree  m i les  west o f  the Red Top mine, sample No. W-14 had 580 ppb, b u t  was h igh  .in 
organic mat ter .  If, however, sample No. W-14 i s  inc luded w i t h  the  anomalous samples, 
then i t  helps t o  de f i ne  an anomalous area which may extend from Marsh Mountain west- 
ward across the  l ake  and along i t s  southeast shore l ine  f o r  a t o t a l  length  o f  n ine  
mi les .  Future i nves t i ga t i ons  should inc lude the southeast end o f  Lake Aleknagi k and 
the  area south and west from the  shore t o  the mountains. 

The areas from where the s t rong anomalies were encountered are i n  r e l a t i v e l y  f l a t  
ground and between one and three mi les  from the  steep slopes o f  the  mountains on the  
south. The bedrock i s  predominantly a r g i l l i t e .  Some two-inch qua r t z  veins and i r o n  
ox ide were found by the  w r i t e r  on the  h i l l  on the peninsula between Bear Bay and Lake 
A1 eknagi k near sarnpl e 1oca t i on  E-4A. 

Northwest P a r t  o f  Lake A1 eknagi k 

E i g h t  more samples from the  Lake Aleknagi k area showed anomalous mercury values 
which range from 250 ppb t o  1650 ppb. Three o f  these were c o l l e c t e d  on the south 
s ide  o f  the  l ake  and f i v e  on the  no r th  s ide.  These e i g h t  samples are r a t h e r  w ide ly  
spaced and most contained appreci able amounts o f  organic mater i  a1 . There are reser-
va t ions  regarding t h e i r  s i g n i f i c a n c e  b u t  they should n o t  be discounted completely 
because o f  t he  support ing samples i n  t he  general area o f  Lake Aleknagik. The sample 
numbers a re  E-6, E-7, E-8, E-17, W-13, W-18, and 5-7. 'The bedrock i s  a r g i l l i t e  and 
no evidence o f  m i n e r a l i z a t i o n  was observed. 

L i t t l e  Togiak Lake, South Side 

Ten o f  t he  samples co l l ec ted  from the  south s ide  of L i t t l e  Togiak Lake (an arm o f  
Lake Nerka) gave anomalous mercury values which ranged from 250 ppb t o  380 ppb. 



A11 but one of these,  No. 5-53, were col l  ected within the same general area found 
t o  be anomal ous by f le l  d t e s t s  and 1 aboratory analyses f o r  zinc. Therefore, the 
mercury analyses support the heavy metals tests  which located the pyrl t e  vein 
materi a1 already described. The anomal ous sampl es are numbers E-61, E-62, E-63, 
E-66, E-68, E-71, 3-42, 3-49, 5-53, and J-59. 

Other Anomal ous Mercury Sampl es 

Three samples o f  so i l  from t he  slope on the  south s i de  o f  Si lver  Horn (an am 
of Lake Beverley) and about midway between the ends of the arm were anomalous. 
The local area was heavily sampled t o  check a f i e l d  test anomaly. The mercury values 
f o r  samples numbered E-112, E-116, E-119 were 430 ppb, 640 ppb, and 250 ppb. The 
bedrock up t o  the  elevation sampled, about 300 f e e t ,  was found t o  be a r g i l l i t e ,  but 
f l o a t  contained basic dike rock, sheared f a u l t  zone material, and t races  o f  c a l c i t e ,  
quartz,  and iron oxide. Evidence of mineralization was not strong, b u t  i t  seems 
advisable t o  examine the area f a r t he r  up-slope w i t h  continued stream and s o i l  sampling. 

The remai n i  ng anomalous mercury val ues a re  from sampl e 1oca ti ons scat tered 
throughout the lake system. No g r ea t  s ignificance i s  a t t r ibu ted  t o  these samples 
because o f  the h igh organic contents and the lack of supporting evidence of mineral -
iza t ion.  The following l i s t  locates these samples and gives the mercury analyses. 

1-43, 	 390 ppb, north s i de  of River 8ay, which connects Lake Aleknagi k 

and lower Lake Nerka. 


5-59, 	270 ppb, south s ide  of River Bay, possibly on a con t i nua t i on  o f  

an anomalous zone detected by sample W-43. 


W-52, 	 960 ppb, southeast end of Lower Lake Nerka, south s ide .  This 

sample was h i g h  i n  organic matter. 


W-47, 	 560 ppb, south s ide  of lower Lake Nerka; high i n  organic matter. 

W-60, 	 1,100 ppb, south s i de  of upper Lake Nerka, hlgh in  organic 

matter. 


E-50, 	260 ppb, north s i de  of Upper Lake Nerka. 

E-112, 	 430 ppb, stream southwest of the west end o f  Si lve r  Horn; h i g h  

i n  organic matter. 


W-106, 	 280 ppb, west end of Lake Nuyakuk. 

W-100, 	 590 ppb, west end of Portage Arm, an arm of Lake Muyakuk; a 

sample from a small flood pla in ,  probably organic. 


SUGGESTIONS FOR PROSPECTING 

Present infcrmation on the Wood River  Lakes region Indicates t h a t  the most 
favorable areas f o r  prospecting are: (1 ) Marsh Mountain, (2) the southeast  end 
of Lake Aleknagi k,  (3) the ridge on the south side of Sunshine Val l ey ,  and (4)
the ridge on the south s i d e  of L i t t l e  Togiak Lake. 

Ores of e i t he r  go1 d o r  mercury may be found in  the Wood River Lakes area. Gold 
i s  o f ten  associated w i t h  small g r an i t i c  in t rus ives  s imi la r  t o  those i n  th is  region, 



and areas bordering features  of t h i s  type are considered to be favorable fo r  pros- 
pecti ng. The presence of minor amounts of gold suggests t h a t  small comercia l  pl a-
cer  go ld  deposl is i n  post-Pleistocene gravels is possible.  Gold i n  veins has not 
been found in t h i s  area ,  and the reported small and scat tered occurrences of placer 
go1d i n  the  streams draining the ridge on the sou th  s ide  of Sunshine Valley and in 
those s treams entering Lake El va , a r e  not too encouraging. I t i s  1 lkely t ha t  gl ac-
ia t i  on has disrupted the accumulation o f  pl  acers . 

A rumor tha t  cinnabar nuggets have been found on the northwest shore of Lake 
Chauekuktuli by natives was not ver i f ied .  The area i s  north of t ha t  covered by the 
wr i t e r .  I t  may warrant invest igat ion,  

The presence of mercury a t  a number o f  mines and prospects in southwestern 
Alaska and a t  the Red Top mine i n  pa r t j cu la r  makes mercury t h e  prime prospect i n  the 
report  area. Guides to  use in prospectfng f o r  mercury I n  the area a r e  as f o l l  ows : 

1. Faul t o r  shear zones i n  brl  ttl e rock which have provided channels fo r  
ore-forming solut ions .  Unfortunately these are  usually undetectable. 

2 .  	 Silica-carbonate veins and assocjated iron oxides which may be traced 
by stream f l o a t .  

3.  	 Mineral iza t ion may produce rock a1 teration which produces 1i ght-

colored i ran-s t a l  ned s i 1t s  tone and graywacke. 


4. 	 Panning f o r  cinnabar i n  the same manner as f o r  gold i s  basic t o  
mercury prospecting. A hand lens can be used t o  i d e n t i f y  small 
amounts o f  cinnabar. Geochemi ca l  prospecti ng i s  recommended. 
Lodes can be located by following the placer cinnabar upstream 
and uphi l l .  

The suggested procedure after finding a geochemical anomaly is t o  attempt t o  
local ize  the mineralized area by add1 tional stream sarnpl ing and t h e n  by s o i l  sampling 
and panning. After  locating the source area the next s tep  i s  the examination o f  the 
bedrock by trenching and d r i l l i n g  t e s t  holes. 
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Table I I 

Analyses for Copper, Z i n c ,  Lead 

and Field Tests 

Wood River-Tikchick Lakes Are8 

(Anomalous val  bes are unaerl ined) 

Lake Aleknag i  k General Area-
Sarnpl e M1 PPm 

No. !E Copper 
PPm 
Zinc 

PPm 
Lead 

FPK 
Molybdenum 

P P ~  
Mercury 



Sample 
No. 

MI 
_9ye 

PPm 
Copper 

PPm 
Zinc 

PPm 
Lead 

PPm 
Molybdenum 

P F ~  
Mercury 

W-18 1 
W-19 1 
W-24 1 
W-25 0 
W-26 0 
W-27 1 
W-28 2 
W -29 1 
W-31 1 
Ice Creek Clay 

Lake Nerka General Area 

J -23 1 
3-24 1 
J-25 1 
J -26 I 
3-27 0 
J-28 1 
J -29 1 
5-30 0 
3-31 0 
3-32 0 
5-33 0 
3-34 0 
3-35 1 
3-36 0 
5-37 2 
5-38 1 
5-39 1 
J -40 0 
5-41 1 
5-42 1 
5-43 1 
5-44 1 
5-45 2 
3-45 2 
3-47 1 
J-48 3 
5-49 4 



Sample M1 PPr" PPm PPm PPJ" P P ~  
No. Dye Copper Zinc  Lead Molybdenum Mercury 

140 
7 55 
140 
130 
120 
140 
115 
105 
11s 
125 
115  
140 
'105 
100 
105 
115 
120 
100 
125 
120 
1'10 
150 
95 

130 
100 
120 
1'10 
120 
115 
110 
110 
120 
115 
120 
100 
105 
95 

7 35 
I 1  5 
165 
160 
100 
I20  
85 



Sample M I  PPm FP"' 
No. Dye Copper -Zinc 

E-35 

E-39 

E-40 

E-42 

E-43 

E-44 

E-45 

E-46 

E-47 

E-48 

E-50 

E-51 

E- 52 

E- 53 

E-54 

E-56 

E-57 

E-58 

E-59 

E-60 

E-61 

E-62 

E-63 

E-65 

E-66 

E-68 

E-69 

E-71 

E-72 

E-73 

E-74 

E-75 


PPm P P ~  
Lead MolyPPrndenum Mercury-
30 40 

20 80 

20 100 

10 40 

20 80 

10 60 

10 40 

20 40 

20 70 

20 90 

20 260 

20 m 

20 130 

20 80 

20 70 

20 100 

20 70 

30 I10 

20 90 

30 240 

40 

40 

40 

40 

40 

30 

40 

40 

30 

30 

30 

30 

30 

30 

20 

30 

20 

20 

20 

20 

20 

20 

20 

20 




Sample PP"' PPm PPm PP"' P P ~  
No. Copper Zinc Lead Molybdenum Mercury 

W-41 40 1 

W-42 40 1 

W-43 40 1 

W -44 55 7 

W-45 35 1 

W-46 50 1 

W-47 35 1 

W-48 35 1 

W-49 30 1 

W -50 30 1 

W -5 1 25 2 

W-52 30 1 

W-54 55 1 

W -55 50 1 

W-56 30 2 

W -57 40 -1 

W-58 50 -1 

W -59 25 1 

W-60 7 0 4 

W -61 20 - 1 

W-62 15 -1 

W-63 20 -1  
W-64 20 1 

W-65 60 3 

W -66 60 1 

W-67 50 3 


Lake Beverley General Area 

5-94 1 25 

J-95 1 10 

5-96 0 20 

J-97 1 20 

5-98 0 40 

J-99 1 40 

J- 100 0 40 

3- 101 1 40 

5-102 0 40 

5-103 0 20 

5-1 04 0 55 

J-105 1 45 

3-1 96 0 70 

5-107 1 60 

5-1 08 0 50 

J-109 0 55 

J-710 0 50 

J-111 1 60 

5-112 0 70 

3-113 2 80 

5-1 14 a 60 

5-1 15 2 70 

3-1'16 8 65 

5-1 17 T 75 

5-118 2 60 




Sampl e PP"' PPm PI'm P P ~  
No. Copper Z i n c  Lead MolygPm Mercurydenum 



Sample M1 PP* PPm P P ~  
No, Dye Copper Lead Mercury 

Lake Kul i k General Area 



Sarnpl e MI PPm Ppm FPm PPm P P ~  
No. . Dye Copper Zinc Lead Molybdenum Mercury 

Nuyakuk Lake General Area 
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