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STUDIES RELATED TO M A P  

The U.S. Geological Survey, i s  required by  t h e  Alaskan Nat ive Lands Act 
(Pub l ic  Law 96-487, 1980), t o  survey c e r t a i n  Federal lands t o  determine t h e i r  
mineral resource po ten t ia l .  Results from t h e  Alaskan Mineral Resource 
Assessment Program (AMRAP) must be  made a v a i l a b l e  t o  the  pub1 i c  and be 
submitted t o  t h e  President  and t h e  Congress. Thi s repo r t  presents a n a l y t i c a l  
r e s u l t s  o f  a geochemical survey o f  t h e  Tanacross quadrangle, Alaska. 

INTRODUCTION 

During t h e  summer of 1974, a reconnaissance geochemical survey was 
conducted i n  the  Tanacross quadrangle, Alaska, i n  con junc t ion  w i t h  geological  , 
geophysical, and mineral resource studies t h a t  were being made under t h e  
Alaska Mineral Resource Assessment Program (AMRAP). 

The Tanacross quadrangle covers about 6,700 m i 2  (17,400 km2) i n  
east-centra l  Alaska on t h e  Alaska-Canada border and l i e s  about 330 m i les  
(531 km) nor theast  o f  Anchorage (see f i g .  1). Access t o  t h e  quadrangle i s  
provided on t h e  south b y  t h e  Alaska and Glenn Highways, on t h e  west by  t h e  
Alaska Highway, and on t h e  n o r t h  by t h e  Taylor Highway. Access w i t h i n  t h e  
Tanacross quadrangle i s  provided by  t h e  Alaska Highway, which crosses t h e  
southern t h i r d  of t h e  quadrangle and i s  jo ined a t  Tok by t h e  Glenn Highway 
from Anchorage, Alaska, and a t  T e t l i n  Junct ion b y  t h e  Taylor  Highway t o  Eagle, 
Alaska. 

The Tanana River  crosses t h e  southern ha1 f o f  t h e  Tanacross quadrangle 
and d i v ides  t h e  unglaciated, maturely dissected mountains of t h e  Yukon-Tanana 
Upland i n  the  no r th  from t h e  p l a i n s  and low r o l l i n g  h i l l s  o f  t h e  Northway- 
Tanacross Lowland i n  t h e  south (Wahrhaftig, 1965). Rugged g lac ia ted  mountains 
of  t h e  Alaska Range occupy a roughly t r i a n g u l a r  area i n  t h e  southwest corner  
o f  t h e  quadrangle. E levat ions  range from 7,438 f t  (2,267 m) i n  t h e  Alaska 
Range and 5,541 f t  (1,689 m) a t  Mount Fa i rp lay  i n  t h e  Yukon-Tanana Upland t o  
about 1,500 f t  (457 m) i n  t h e  Northway-Tanana Lowland. Most of t h e  
Yukon-Tanana p a r t  o f  t h e  quadrangle has a cover o f  vegetat ion. 

The Denali f a u l t  crosses t h e  extreme southwestern corner o f  t h e  Tanacross 
quadrangle and separates t h e  unmetamorphosed te r rane  o f  t h e  south from 
metamorphosed te r rane  (Foster  and others, 1976, p. 4). The metamorphosed 
rocks have been in t ruded by Mesozoic and T e r t i a r y  g r a n i t i c  rocks and volcanic 
rocks (Foster and others,  1976, p. 4). Porphyry copper and molybdenum 
depos i ts  w i th in  t h e  Tanacross quadrangle a re  general ly associated w i t h  
T e r t i a r y  f e l s i c  volcanic rocks (Foster and others, 1976, p. 17). Geology o f  
t h e  Tanacross quadrangle i s  discussed i n  d e t a i l  i n  U.S. Geological Survey 
C i r c u l a r  734 (Foster and others,  1976) and on U.S. Geological Survey Map 1-593 
of  t h e  Tanacross quadrangle (Foster,  1970). 



Figure 1.--Location map o f  the Tanacross quadrangle, east-central Alaska, 



P1ETHODS OF STUDY 

Sample Hedi urn 

! lu l l  i s  t he  p a r t i a l l y  decomposed p l a n t  debr is  found under t rees  o r  shrubs 
mixed w i t h  s o i l  o r  rock fragments in t roduced by sheet wash, wind, and, i n  many 
areas, t h e  a c t i v i t y  o f  rodents and o ther  animals. It genera l ly  occurs as 
t h i c k ,  b lack,  humus-rich pads mixed w i t h  var ious amounts o f  mineral matter. 
The U.S. Department o f  A g r i c u l t u r e  (1951, p. 246) c l a s s i f i e s  such mul l  as  t h e  
Ao horizon. The element content  o f  t h e  mu1 1 represents elements t h a t  have 
entered t h e  p lan ts  through t h e  roo ts  i n  s o i l  s o l u t i o n  and which are deposited 
on t h e  ground, and immobil ized and enriched i n  t h e  humus layer .  

Sarnpl e Col 1 ect i on 

Mull  samples were c o l l e c  ed a t  615 s i t e s  ( p l a t e  1 )  a t  an average sampling $ dens i t y  o f  one s i t e  per 11 m i  . These s i t e s  were i n  prox imi ty  t o  streams 
where sediment and heavy-mi nera l  concentrate were a1 so sampl ed. 

Mul l  samples were c o l l e c t e d  beneath b lack  spruce t rees  a t  most s i t es ,  b u t  
occas iona l ly  samples o f  b i r c h  mul l  were obtained where spruce mul l  was 
unavai lable. 

A t o t a l  o f  647 mul l  samples were analyzed because dup l i ca te  samples were 
c o l l e c t e d  a t  32 s i tes .  

Sample Preparation 

Mull  samples were a i r  d r i e d  and sieved t h r u  a 2-mm s ta in less  s tee l  
sieve. The minus-2-mm f r a c t i o n  was ashed a t  450°C i n  a the rmos ta t i ca l l y  
control 7 ed furnace f o r  24 hours. 

Sample Anal ys i s 

The ash o f  t h e  mul l  samples was analyzed f o r  35 elements using a 
semiquant i ta t ive,  d i r e c t - c u r r e n t  a r c  emission spectrographic method described 
by Mosier (1972) and modi f ied by  Curry and others (1975) ( t a b l e  2). 
Spectrographic r e s u l t s  were obtained by  v i sua l  comparison of spectra der ived 
from t h e  sample against spectra obtained from standards made from pure oxides 
and carbonates. Standard concentrat ions a r e  geometr ica l ly  spaced over any 
g iven order  o f  magnitude of concent ra t ion  a s  fo l lows:  100, 50, 20, 10, and so 
fo r th .  Samples whose concentrat ions a r e  estimated t o  f a l l  between those 
values a re  assigned values of 70, 30, 15, and so forth. Values determined f o r  
the major elements (Fe, Mg, Na, and T i )  a r e  given i n  weight percent; a l l  
o thers  are  given i n  p a r t s  per m i l  1 i o n  (rnicrograms/gram). Ana ly t i ca l  data f o r  
samples from the  Tanacross quadrangle a r e  l i s t e d  i n  Table 2. 

ROCK ANALYSIS STORAGE SYSTEM 

Upon completion of a l l  a n a l y t i c a l  work, t he  a n a l y t i c a l  r e s u l t s  were 
entered i n t o  a computer-based f i l e  c a l l e d  RASS (Rock Analys is  Storage 
System). This RASS f i l e  conta ins  b o t h  d e s c r i p t i v e  geological  in fo rmat ion  and 
a n a l y t i c a l  data. Any o r  a l l  of t h i s  in format ion may b e  r e t r i e v e d  and 
converted t o  a tandard form STAT AC computeri zed s t a t i s t i c a l  ana lys i s  
o r  pub1 i c a t i o n  i ~ a n ~ r u r n ~  and kl esc!~, 1 9 5 8  



DESCRIPTION (K DATA TABLES 

Table 2 l i s t s  t h e  analyses f o r  t h e  samples o f  mull. For t h i s  tab le ,  t h e  
data a r e  arranged so t h a t  column 1 contains t h e  USGS-assigned sample numbers 
(TX-H). I n  column 1, the l e t t e r  D be fo re  a sample number i nd i ca tes  a 
d u p l i c a t e  sample c o l l e c t e d  a t  a s i t e  where b o t h  samples appear t o  have the 
same s i l t  content. The l e t t e r  A a f t e r  t h e  sample number ind ica tes  a h igher  
s i l t  content,  and t h e  l e t t e r  0 a lower s i l t  content i n  two samples c o l l e c t e d  
a t  t h e  same s i te .  The nunhers i n  column 1 correspond t o  the  numbers shown on 
t h e  s i t e  l o c a t i o n  map ( p l a t e  1) except t h a t  t h e  l e t t e r s  H, D, A, and R a r e  
omit ted on t h e  map. Columns, i n  which t h e  element headings show t h e  l e t t e r  "s" 
below t h e  element synbol a r e  emission spectrographic analyses. A l e t t e r  "N" 
i n  t h e  tab les  i nd i ca tes  t h a t  a g iven element was looked f o r  b u t  no t  de tec ted 
a t  t h e  lower l i m i t  o f  de terminat ion  shown f o r  t h a t  element i n  t a b l e  1. I f  an 
e l  ement was observed but was be1 ow t h e  1 owest repo r t i ng  va1 ue, then a " l e s s  
than" syribol (< )  was entered i n  t h e  tab les  i n  f r o n t  o f  t h e  lower l i m i t  o f  
determinat ion. I f  an element was observed b u t  was above the  h ighest  r e p o r t i n g  
value, a "greater  than" sywbol (> )  was entered i n  t h e  tab les  i n  f r o n t  o f  t h e  
upper l i m i t  o f  determinat ion. Because o f  t h e  fo rmat t ing  used i n  t h e  computer 
program t h a t  produced t a b l e  2, some o f  t h e  elements l i s t e d  i n  these t a b l e s  
(Fe, Mg, Ti, Ag, and Na) c a r r y  one o r  more nons ign i f i can t  d i g i t s  t o  t h e  r i g h t  
o f  t h e  s i g n i f i c a n t  d i g i t s .  The ana lys ts  d i d  not determine these elements t o  
t h e  accuracy suggested by t h e  ex t ra  zeroes. 

The spectrographic determinat ions f o r  Au, Ge, In ,  and T1 i n  mul l  samples 
were a l l  below t h e  lower l i m i t s  o f  determinat ions shown i n  t a b l e  1; 
consequently, t h e  columns f o r  these elements have been deleted from t a b l e  2. 
The spectrographic determinat ions f o r  As, Sb, L i ,  and B i  were a l so  below t h e  
lower l i m i t  o f  de tec t i on  except i n  one t o  th ree  samples f o r  each o f  these 
elements and they have been de le ted from t a b l e  2 and are  displayed on t a b l e  3, 
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TABLE 1.--Limits of determination for  the spectrographic analysis of  
mull based on a 5-mg sample 

E l  men ts  Lower d e t e n i n a t i o n  1 imi t Upper determination l i m i t  

Percent 

I r o n  (Fe) 
Magnesi urn (Mg) 
Titanium ( T i )  
Sodium (Na) 

Parts per m i l  1 i on  

Manganese (Mn) 
S i l  ver (Ag) 
Arsenic (As )  
Gold (Au) 
Boron ( 0 )  
Barium (Ba) 
Beryl l ium (Be) 
Bismuth (B i )  
Cadmium (Cd) 
Cobalt (Co) 
Chromi um (Cr) 
Copper (Cu) 
Lanthanum (La) 
Molybdenum (Mo) 
Niobium (Nb) 
Nickel ( N i )  
Lead (Pb) 
Antimony (Sb ) 
Scandi um (Sc) 
T in  (Sn) 
S t  ron t  i urn ( S r )  
Vanadium ( V )  
Tungsten ( W )  
Yt t r ium (Y) 
Zinc (Zn) 
Z i  rconium (Zr) 
Gallium (Ga) 
Germanium (Ge) 
Indium ( I n )  
L i th ium ( L i )  
Thal 1 ium (TI) 
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TABLE 3.--Spectrographic analyses of elenents found i n  

one t o  three mu1 1 samples 

The following elements were not detected except i n  the samples 1 is ted:  

A s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ T X  108H (200 ppm) 

TX 109H (700 ppm) 

I . , 

S b ~ ~ o o o ~ ~ ~ o o o ~ . o o o o o ~ ~ o ~ o o o ~ o o o o ~ ~ o o o T X 1 6 0 H  (100 ppm) 

.................... ...... / Li . .  ... .TX 043H (200 ppn) 

TX 423H (700 ppm) 

TX 425H (200 ppm) 


