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The U.S. Geologichl Survsy l a  required by the ALdska 
National Interests Land& ( . ; ~ - n : i e r v a t i ~ ~ n  A c t ,  t Pull i c: Law 3 6 - 4 8 7 ,  
1930 'I to survey c e r t a i n  Federal  l a n d s  to d e t e r m i n e  t , h e i r  i n i n e r a 1  
v a l u e s .  R e s u l t s  from tjha A l a s k a  Minaral Res~iar~2e A s s e s s m e n t  
Program (AMRAP) m u s t  be made nvailabl? to the public and be 
submitted to the President and Congress. This report is one of a 
series [sf publicati.ons that pr.ese;its getr)chemica: and 
mineralogical data determined duririg the mirleral assessment s t ,udy 
of the Tditarod quadrangle, Alaska. The analyt lcal results of 
the stream water samples collected during the study are presar i tzd 
in this report. 

INTRODUCTION 

During the summers of 1984-86, a reconnaissance geochemical 
survey was conduct,ed in the Iditarud quadrangle, Alaska (Fig. 1) .  
The quadrangle is bounded by latitude 620N to 630N and by 
l o r l g i t u d e  1560W to 159oW. The area comprises approximately 6,700 
m i 2  1 1 7 , 3 E t O  Ism2 ) in the west-central portion of the Alaskan  
i n t e r i o r  and includes t h e  Beaver Mountains and part of the -- 
Kuskokwim Mountains. Fart of the Tnnoko National W i l d l i f e  R e f u g e  
i s  l o c a t e d  i n  t h e  northwestern corner of the quadrangla and is 
also included in the study area. The quadrangle is sparsely 4 
populated with two small communities at Flat. and Takotna and a 
few isalated mining camps. Few roads exist throughout the 
quadrangle and access to much of the area is limited to travel by 
air or f o o t .  However, boat access is possible on some of the 
larger rivers. 

The terrain is dominated by low rolling hills and broad 
sediment  filled lowlands. This terrain is best exemplified by 
the Kuskokwim Mountains in the central portion of the quadracgle. 
The most rugged topographic expression o c c u r s  in the Renver 
Mountains and a few other mountain peaks scattered throughout zhe 
quadrangle. The maximum elevation, 4,055 ft (1,236 m ) ,  in the 
quadrangle is located in t h e  n o r t h e r n  Beaver Mountains. Much of 
the western portion of the quadrangle is swampy, especially in 
the Yetna and Iditarod River basins. Most of the q u a d r a n g l e  is 
covered with vegetation that ranges from northern latitude 
forests %o subarctic tundra. 

GENERAL GEOLOGY 

Cretaceous sedimentary rocks 3f the Kuskokwim Group  fc~rrn th9 
dominant bedrock in the Iditarod quadrangle. These rocks consist 
of thick sequences of intercalat+d s a n d s t s n e s ,  shal -es ,  and 
conglomerates i Bundtzen and Laird, 1983 . Rocks  of the K ~ i s k ( ~ k w i ! n  
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Figure  1. Index map of  t h e  Iditarod quadrangle, A l a s k a .  
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~ m u u n t s  of shallow sho re l i . na  farzies r s c k s  also occuz- in t h e  
sequences (Miller and B u n d t c e n ,  1 3 5 7 ) .  These rocks have been 
deformed into no r thea s t  t r e n d i n g  synclines and anticlines; hig i l -  
angle faults appear ti, parallel these folds. A major northeast ,  
t r e n d i n g  strike-slip transcurrent f a u l t ,  the I d i t a r u d - N i x o n  Fork 
fault, t,ransscts the central portion ~f the q u a d r a n g l e .  

L . q t e  Cretaceous $3  early Tertiary vo1canoplutc :~nic  complexes 
intrude or overlie the Kuskokwin sedimentary rocks at several 
localities. Thesa complexen consist of basalt and andes i - t e  
volcanic flaws that are in fault contact with or overlie 
monaonite plutons. Emplacement of these rocks is apparently 
controlled by t h e  high-angle faults. An extensive falsic t,o 
mafic volcanic field, that is coeval with the volcanoplutvnic 
complexes, covers much of the western portion of the I d i t a r c d  
quadrangle (Miller and Bundtzen, 1 9 8 7 ) .  

Precambrian to late Paleozoic rocks t h a t  represent parts of 
the Innako, Ruby, and possibly Kilbuck terranes are exposed in a 
narrow belt in the west-central part of the Iditarod quadrangle. 
The extension of the Innoko t s r r ane  in the quadrangle consists-of 
Mississippian to Jurassic chert and volcanic rock (M. 1,. Miller, 
written commun., 1987). The Ruby terrane is composed of 
greenschist f acies metamorphic rocks of probable Precambrian 3 
Paleozoic age (Angeloni and Miller, 1985). The possible Kilbuck 
terrane equivalent consists of amphibolite grade r o c k s  that yield 
a Proterozoic p r o t o l i t , h  age, but have a complex metamorphic 
history (Millor and Bundtzen, 1 9 8 7 ) .  All three u n i t s  are poor ly  
exposed as narrow northeast-southwest trending belts. 

A relatively minor exposure of ul t ramaf ic  and m a f i c  rocks 
has been mapped in the northern-most central portion of the 
quadrangle. These rocks are prabably correlative with the 
Jurassic ophiolites of the Yukon-Koyukuk trend further to the 
north in the Ophir quadrangle (Miller and Angeloni, 1985). 

METHODS-OF STUDY 

Sample Media - q 

r r  

G e ~ @ e m i c a l  results presented in this paper are f roa l  s-,re>rn 
water sainples that were collected from active channels of 
perennial f irst-order (unbranched) s t reams and ~ec :~>nd-or i l e r .  
(be low the junction of two first-order) streams, as det*rrnineci 
from topographic maps (scale 1:63,360). The area of t h u  t - l r a lnage  
basins ranged from 1 m i 2  (2.59 km2 ) t o  a b o u t  5 m i 2  ( 13  km2 ) . 
Sampling density was approximately 1 samp1.s site per .'3 mi: 
( 2 3 . 3  km2 ) .  Sample localities are shown on P l a t e  1 



Water samples w e r e  c ~ l  ! .c2cted f r ~ m  as many streams as 
possible in the s t ~ ~ d y  area. At each site, both an u n f i l t e r e d  and 
3 filtered water sample was col?ected. Appsoxi .mately 250 m 5  of 
unfiltered water was t a k e n  t j i r e c t i y  from t.he stream in 
polypropylene bottles that were thoroughly r i n s e d  with the stream 
water at each site. Approximately 100 mL of the stream water was 
filtered through a 0.45---micron Millipore filter at each sa lnple  
site. Filtered water samples were stored in polypropylene 
bottles that were rinsed on site with a liberal amount af the 
filtered water. The filtered water samples were acidified w i t h  
about 5 drops of concentrated nitric acid to prevent 
precipitation of metals and bacterial growth. Duplicate samples 
were co l l ec t ed  randomly throughout the study area an3 are 
designated with Dl, D2, D3, and D4 suffixes in Table 1. 

Sample Analysis 

The t r ace  constituents lithium (Li), cadmium ( C d ) ,  copper 
(Cu), iron (Fe), potassium (K), and zinc (Zn) were determined 
directly from acidified stream water samples (Table 1 )  by -- 
inductively coupled plasma atomic fluorescence spectrometry ( 2 ~ -  
AFS). The ICP-AFS procedure used in this study is described 
Sanzolone and Meier (1986). Arsenic (As) was analyzed on 
acidified stream waters by graphite furnace atomic absorption 

f 
spectrophotometry (GFAAS) using a method adapted from Perkin- 
Elmer (1977). The anions sulfate (504--), nitrate ( N 0 3 - ) ,  
fluoride ( F - ) ,  chloride (Cl-), and nitrite ( N O z - )  were determined 
by ion chromatography on unfiltered water samples following t h e  
procedure designed by Fishrnan and Pyen ( 1 9 7 9 ) .  Uranium ( U )  w a s  
determined on unfiltered water samp1.e~ by laser excited 
fluorescence using the method of Scintrex (1979). Replicate 
analysis of laboratory standards indicates a analytical precision 
of about 2 5 percent for all analytical procedures used in this 
study. The lower limits of determination for the elements list,ed 
in Table 1 are as follows: 



Upon completion (-,f a i i  analytical work, t h e  geochemiral 
results were entered irit,ca a computer-based file called R o c k  
Analysis Storage S y s t a m  ( R A S G ) .  'This da t a  bass co r i t a in s  b o t h  
d3scriptive geological information a n d  the analytical d a t a .  Any 
ar all of this information may he retrieved and conve r t ed  t,o a 
b i n ~ r y  form (STATPAC) f o r  computerized statistical ana ly3 i . s  (3r 
publication (VanTrump and Miesch, 19'77) .  
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T4BLE 1. GEOCHERICAL DATA FGR Wh!ERS FROH THE IPITAROD OUhDRAMSlE, ALASKA.--Cantinu4 

Sarple Latitude Longitude b Li Cd Cu Fo U K Zn SO,-- llOsm F- C1- NO,- 
lppb) (ppbj (ppbl ipph) lppbl Ippb) (ppb) lppb) Ippa) (ppr) lppr l  (ppr l  (ppm) 
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