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STUDIES ELATED TO 0L.M 

Bureau o f  Land Management Recreation Areas 

The Federal Land Po l i cy  and Management Act (Public Law 94-579, 
October 21, 1976) requires the U.S. Geological Survey t o  assess ce r t a i n  areas 
t o  determine t h e i r  mineral resource potential, if any. Results must be made 
ava i lab le  t o  the pub l i c  and be submitted t o  the President and the Congress, 
This repor t  presents the resu l t s  o f  a geochemical survey o f  the Livengood and 
western 113 of the C i r c l e  quadrangles, Alaska. 

INTROWCTION 

From 1974-1979, the U.S. Atomic Energy Comnission (subsequently the Energy 
Resource Development Admini s t r u t  i on  and the Department of Energy) funded the 
"Hydrogeochemi ca l  and Stream Sediment Reconnai ssance" pro jec t  as p a r t  of the 
National Uranium Resource Evaluation (NURE) program t o  assess uranium resources 
i n  the United States (Weaver and others, 1983). I n  ant ic ipat ion o f  mineral 
resource studies o f  the Livengood 1" x 3" quadrangle and the White Mountains 
National Recreation Area i n  the Livengood and C i rc le  quadrangles, the U.S. 
Geological Survey reanalyzed the samples col lected i n  the Livengood a d western 9 111 o f  the C i rc le  lo x 3" quadrangles, a t o t a l  area o f  about 7,800 m i  (20,200 
km ). The purpose o f  reanalyzing the NURE samples was t o  estab l ish  a consistent 
ana ly t i ca l  base f o r  in tegra t ing  the resul ts o f  more recent sampling, and thereby 
provide a greater sampling densi ty than would otherwise be avai lable, 

The Livengood 1' x 3" quadrangle i s  i n  the east-central pa r t  of Alaska 
from 65" t o  66" north la t i tude ,  and from 147' t o  150" west longitude, The 
C i rc le  quadrangle l i e s  due east o f  the Livengood quadrangle, and the western 
1/3 o f  the quadrangle (146"-147") i s  included i n  t h i s  report.  The E l l i o t  and 
Dalton Highways traverse the Livengood quadrangle from southeast t o  northwest. 
The Steese Highway crosses the southeastern Livengood quadrangle and continues 
northeasterly across the C i r c l e  quadrangle ( f i g ,  1). 

The area comprises a northeasterly trending sequence o f  Precambrian, 
Paleozoic, and Mesozoic sedimentary and rnetasedimentary rocks i n  the north- 
western par t  of the Yukon-Tanana Upland. These rocks consist mostly o f  
Cambrian and Ordovician quartz i te,  a rg i l  li te, slate, and minor 1 imestone; 
Ordovician, Si lur ian,  and Devonian limestone, dolostone and chert; Jurassic- 
Cretaceous conglomerate, graywacke, and quar tz i te  (Chapman and others, 1971). 
Cretaceous-Tertiary age g r a n i t i c  t o  granodior i t ic  int rusions and some syenite 
form topographic highs a t  Cache Mountain and V ic to r ia  Mountain (Weber and 
others, 1985). Quaternary loess blankets mrch of the southern 1/3 o f  the 
area, and a1 l uv i a l  deposits fi 11 the major drainage courses. Outcrops are 
scarce throughout most o f  the area, except where r e l i e f  i s  high. The study 
area l i e s  w i th in  a s t r u c t u r a l l y  deformed block between the T in t ina  f a u l t  
system t o  the north and the Denali fau l t  system t o  the south. The Paleozoic 
and Mesozoic rocks o f  the area generally s t r i k e  northeast and d i p  northwest o r  
are overturned and dipping steeply southwest (Weber, wr i t ten  commun., 1986). 

The topographic r e l i e f  i n  the area o f  t h i s  report  i s  about 5,000 f t  
(1525 m), wi th a maximum e levat ion o f  5,286 ft (1611 m) a t  M t .  Prindle. The 
White Mountains form a topographic high on the east and are drained by Beaver 
Creek on the south, west, and north, The remainder of the Livengood 
quadrangle l i e s  w i th in  the drainages of the Yukon and Tolovana Rivers, 
separated by the Sawtooth Mountains on the west side o f  the Livengood 
quadrangle. The cl imate o f  the area i s  ar id  t o  semiarid. The h igh- la t i tude 
tundra proh ib i ts  ground-water seepage and enhances surface runoff. 



Figure 1. Index map showing the locat ion o f  the Livengood and western 
one-third o f  the Circle quadrangles, Alaska (shaded). 



Sample Wdia 

Analyses o f  the stream-sediment samples represent the chemistry o f  the 
rock mater ia l  eroded from the drainage basin upstream from each sample s i te .  
Such information i s  useful i n  i den t i f y i ng  those basins which contain 
concentrations o f  elements t ha t  may be re la ted  t o  mineral deposits. 

Sarple Col lect ion and Analysis 

Samples from 1,010 s i t e s  were reanalyzed f o r  t h i s  repor t  (p late 1). 
These samples represent f i ne-grained sediment co l lec ted from the ac t i ve  
po r t i on  o f  small-order stream drainages, The avera e sample density f o r  t h i s  3 group o f  samples i s  one sample per 7.7 m i 2  (19.9 k ) Of the o r i g i na l  NURE 
sarnple set, 5 samples d i d  not have s u f f i c i e n t  mater ia l  remaining f o r  analysis 
and are not included here. 

The minus-100-mesh (0.15-mn) f rac t ion  of the stream-sediment samples t h a t  
remained a f t e r  analysis by Los Alamos Sc ien t i f i c  Laboratory was retained i n  
archival  storage. The archived por t ion  of these samples was analyzed fo r  31 
elements using a semiquantitative. d i rect-current  arc emission spectrographic 
method (Grimes and Marranzino, 1968). The elements analyzed and t h e i r  lower 
l i m i t s  o f  determination are l i s t e d  i n  tab le  1, Spectrographic r esu l t s  were 
obtained by visual comparison o f  spectra derived from the sample against 
spectra obtained from standards made from pure 0x1 des and carbonates. 
Standard concentrations are geometrically spaced over any given order of 
magnitude o f  concentration as follows: 100, 50, 20, 10, and so forth. 
Samples whose concentrations are estimated t o  f a l l  between those values are 
assigned values o f  70, 30, 15, and so forth. The prec is ion o f  the ana l y t i ca l  
method i s  approximately p lus o r  minus one repor t ing in te rva l  a t  the 83 percent 
confidence leve l  and plus o r  minus two report ing in te rva ls  a t  the 96 percent 
confidence 1 eve1 (Motooka and Grimes, 1976). Analyt ical  data f o r  samples from 
the Livengood and western 113 of the C i rc le  quadrangles are l i s t e d  i n  t ab le  2. 

ROCK ANALYSIS STORAGE SYSTEM 

Upon completion of a l l  ana ly t ica l  work, the ana ly t i ca l  resu l t s  were 
entered i n t o  a computer-based f i l e  ca l  led Rock Analysis Storage System 
(RASS) . This data base contains both descr ip t ive  geological information and 
analy t ica l  data. Any o r  a11 o f  t h i s  information may be re t r ieved and 
converted t o  a binary form (STATPAC) for  computerized s t a t i s t i c a l  analysis or 
pub1 i c a t  i on  (VanTrump and M i  esch, 1977). 

DESCRIPTION OF DATA TABLES 

Table 2 l i s t s  the resu l t s  o f  analyses f o r  the samples o f  stream 
sediment. The data are arranged so tha t  column 1 contains the NURE-assigned 
sample numbers. These numbers correspond t o  the numbers shown on the s i t e  
locat ion map (p la te  1). Columns i n  which the element headings show the l e t t e r  
"s" below the element symbol are emission spectrographic analyses. A l e t t e r  
'N" i n  the tables indicates that a given element was laoked f o r  but not 
detected a t  the lower l i m i t  o f  determination shown fo r  tha t  element i n  
tab le  1, I f  an element was observed but was below the lowest repor t ing value, 
a " less than" symbol (<) was entered i n  the tables i n  f r on t  o f  the lower l i m i t  



o f  determination. I f  an e lemnt  was observed but was above the highest 
repor t ing value, a "greater than" symbol (>) was entered i n  the tables i n  
f r o n t  o f  the upper l i m i t  o f  determination, Because o f  the formatt ing used i n  
the computer program t h a t  produced tab le  2, some o f  the elements l i s t e d  in  
these tables (Fe, Mg, Ca, T i ,  Ag, and Be) carry one o r  more nonsignif icant 
zeros t o  the r l g h t  o f  the s lgn i f i can t  d i g i t s .  The analysts d i d  not  determine 
these elements t o  the accuracy suggested by the ext ra  zeros. 

The spectrographic deteminations f o r  Au, Cd, and Sb were a l l  below the 
lower l i m i t s  o f  determinations shown i n  tab le  1; consequently, the columns f o r  
these elements have been deleted from tab le  2. 
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TABLE 1. --Liwi t s  o f  deterwinat ion for the spectrographic analysis of rocks and 
stream sediments, based on a 10-4 sample 

. .. . 

Elements Lower determination l i m i t  Upper. determinat ion 1 i m i  t 

Percent 

Iron (Fe) 
qagnes i um (Mg) 
Calcium (Ca) 
T i  t an i  um ( T i  ) 

Parts  per mi l l ion  

Yanganese (Mn) 
S i  l ve r  (Ag ) 
4rsenic (As)  
:old (Au) 
Boron (0) 
Barium (Ba) 
Beryl 1 i um (Be) 
Bismuth ( B i )  
Cadmium (Cd) 
Cobalt (Co) 
Chromium (Cr) 
Copper (Cu) 
Lanthanum (La) 
blybdenum (Mo) 
Niobium (Nb) 
Nickel (Ni) 
Lead (Pb) 
4ntimony (Sb) 
Scandium (Sc) 
Tin (Sn) 
Strontium (Sr) 
Vanadium ( V )  
Tungsten (W)  
Yttrium ( Y )  
Zinc (Zn) 
Z i  rconlum (Zr) 
Thorium (Th) 



TABLE 2,--RENTS OF SPECTROGRIIPHIC 4lLYSES OF NURE STREM-SEDIHENT W L E S  FRON THE LIVENMOD 
AND WESTERN 113 OF THE CIRCLE WADRWGLES, 414SK4 

~t detected; (, detected but below tho limit of deterrindtion shown; ), deterained to  be greater than the value rhown.1 

Lat i tude Longi tuh Fe-pct. Hg-pct. Ca-pct . Ti-pct. In-ppr A ~ - P P ~  As-ppr 
5 5 s 5 5 5 s 



TABLE 2.--RESULTS OF SPECTROGRAPHIC dN4LYSES ff NURE STREAM-SEDIflENT SAHPlES FRWl THE LfVEN6001) 
MD UESTERY 113 OF THE CIRCLE QUAPRAYGLES, ALASKC-Continued 

I-PP~ Ba-ppr ~ - P P D  Bi -ppr to-ppr Cr-ppr Cu-ppr La-pprr No-ppr 
5 5 s 5 s 5 S 5 s 



TABLE 2.--RESfRTS UF SPECTROGRAPHIC ANALYSES OF NLERE STREM-SEDlENT SAMLES FRM THE LIVENMOP 
MD YESTERN 113 W THE CIRCLE R U W L E S ,  ALASKA--Continued 





TABLE 2.--RESULTS OF SPECTROGRAPHIC WLYSES OF NUlE STREM-SEDIHENT SAWLES FROn THE LIVENGOOD 
WID MESTERN 113 OF THE CIRCLE PUAPRAN6LES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANhLYSES OF NME STREAM-SEDIMENT SRWLES FROH THE LIVEN6000 
AND WESTERN 1 13 OF THE CIRCLE QUADRANGLES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTRWRAPHIC ANALYSES OF NURE STREAII-SEPIflENT SARLES FRM TH LIVENGOOD 
AND WESTERN 113 OF THE CIRCLE PUADRANLES, ALASKA--Continued 

Latitude Longitude Fe-pr t . Ng-pct. La-pct . Ti -ptt . ~ - P v #  ~ ~ P P I  
5 5 5 5 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES W NURE STREAN-SEDINENT SAMPLES FRO1 THE LIVEN6000 
MD WESTERN 113 OF' THE CIRCLE OUBDRAWGLES, A1I)SKB--Continued 



TllBLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF MURE STREM-SEPlHENT SAMPLES FRO! THE LIVEN6000 
MD WESTERM 1 I 3  OF THE CIRCLE BUADRAYGLES, ALASKA--Continued 



Lat i tude 

65 13 59 
45 13 5 
65 12 2 
65 10 49 
b5 9 29 

65 I b  54 
65 1b 14 
65 19 41 
b5 18 30 
65 16 53 

b5 14 36 
45 10 59 
65 8 54 
65 7 49 
65 9 59 

65 9 25 
65 9 39 
65 9 16 
65 9 25 
b5 9 0 

65 8 12 
65 6 1 9  
65 b 21 
65 b 46 
b5 b 57 

65 5 49 
65 1 40 
65 4 I 3  
65 1 8 
65 3 18 

65 28 4 
65 22 54 
b5 19 39 
65 20 22 
65 20 30 

b5 20 17 
65 23 53 
65 22 23 
65 10 28 
65 12 51 

65 21 3 
65 16 28 
65 15 0 
65 19 33 
45 l b  19 

TABLE 2.--RESULTS OF SPECTR[IGRAPHIC ANALYSES OF NURE STREAN-SEDIHENT MNPLES FROn THE LIVEWGOOD 
MD WESTERN 113 OF THE CIRCLE QUADRAISGLES, dLdSKC-Continued 

Longitude 

149 32 21 
149 38 22 
149 49 36 
149 55 41 
149 24 5 

147 30 52 
141 41 3 
148 29 58 
140 23 13 
148 10 46 

140 10 14 
148 10 57 
148 14 53 
148 5 11 
147 49 5 

147 47 30 
147 36 19 
147 37 14 
147 15 51 
147 12 39 

147 6 47 
147 35 6 
147 17 58 
147 17 9 
147 B 2 

147 2 8 
147 5 0 
147 10 41 
147 23 44 
147 35 18 

148 24 39 
148 12 10 
147 46 56 
147 44 20 
147 34 5 

117 24 30 
147 12 21 
147 11 27 
147 17 53 
147 10 9 

149 0 32 
147 47 16 
147 49 57 
148 19 45 
140 20 13 





TABLE 2.--RESULTS OF SPECTRO6MPHIC ANALYSES OF NUIE STREW-SU)lKNT SCIHPLES FRffl THE LlVEN600D 
I D  WESTERN 113 OF THE CIRCLE WADRIIIIGLLS, ALASKA--Continued 

In-ppr lr-ppr 
s s 



TABLE 2.--RESULTS OF SPECTROGRAPHIC lN4LYSES ff NURE STREM-SEDINENT I W L E S  FROM THE LIVENGOOD 
AND WESTERN 113 OF THE CIRCLE WIIDRMLES, ALASKA--Continued 

Latitude Longitude Fe-pct , ng-pct. Ca-pc t . Ti-pct. ~ - P P #  Ag-Ppa 
5 5 I E S S 



TABLE 2.--RESULTS OF SPECTRDGRAPHIC AMLYSES OF NURE STREAM-SEDIHENT UIIPLES FROW THE LIVEi640D 
AND WESTERN 113 OF THE CIRCLE WIPRRWGLES, ILhSKk-Cuntinued 

Ba- p pr h-ppfi  Bi -ppr C o ~ ~ f i  Cr-ppr Cu-ppr La-ppn ~ ' P P I  
S I 5 5 5 4 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NME STREM-SEDIHENT SIHPLES FROI THE LIVEN600P 
AND YESTERN 113 OF THE CIRCLE PUADRRHGLES, bLIISKA--Continued 



Latitude 

65 51 43 
45 48 0 
63 45 36 
65 44 56 
65 44 22 

65 43 45 
65 38 21 
65 34 4 
65 34 1 
65 30 51 

65 31 9 
65 53 9 
65 22 32 
65 19 46 
65 17 26 

65 14 B 
65 11 57 
65 12 28 
65 13 53 
65 16 14 

65 15 52  
bS 15 1 
65 13 36 
65 11 25 
b5 10 50 

65 8 12 
65 0 30 
bS 7 12 
65 6 33 
b5 7 3 

65 4 42 
65 5 20 
65 7 5 
65 3 15 
65 1 56 

65 2 8 
b5 1 32 
65 1 28 
45 1 17 
65 1 59 

65 2 49 
65 0 41 
b5 1 58 
65 1 SO 
b5 3 47 

TABLE 2.--RESULTS OF SPECTRDGRIPHIC RMLYSES OF NURE STEM-SEDltlENT SABLES FROM THE LIVEN6000 
MD WESTERN 113 OF THE CIRCLE PUAPRIIIIGLES, ALASKA--Cant inued 

Lonqi tude 

149 35 20 
149 25 53 
149 21 20 
149 20 8 
149 17 26 

149 12 45 
149 3 11 
140 55 57 
148 56 29 
148 49 50 

140 47 31 
149 26 56 
148 39 15 
148 39 56 
158 41 15 

148 42 15 
148 43 29 
148 35 59 
148 28 41 
118 29 12 

148 23 14 
148 20 59 
140 26 6 
148 26 12 
148 31 3 

148 28 54 
148 35 18 
148 44 19 
148 37 50 
148 31 5b 

148 30 47 
148 26 45 
148 1B 16 
140 6 15 
148 6 20 

148 11 43 
148 19 19 
148 24 1 
148 29 12 
148 38 44 

148 38 20 
148 42 10 
148 48 53 
140 53 9 
148 55 20 



TABLE 2,--RESULTS OF SPECTROGRAPHIC RMLYSES OF HIM STREM-SEDIllENT SAFLES FRM THE LIVENGOOD 
I D  YESTERN 113 IF THE CIRCLE WMMM6LES, ALASKA--Continued 

to-ppr 
5 

10 
10 
15 
N 

15 

10 
20 
1s 
20 
10 

15 
20 
M 
15 
15 

15 
20 
10 
15 
7 

15 
15 
1s 
10 
15 

10 
20 
15 
20 
15 

15 
20 
1s 
20 
15 

15 
15 
20 
20 
20 

15 
20 
20 
15 
15 

22 

La-ppr Ho-ppr 
5 5 



TABLE 2.--RESULTS Of SPECTROGR4PHIC AMLYSES DF ME STREAM-SmlMENT SAWLES fRM THE LIVENGMID 
AND WESTERN 113 OF THE CIRCLE WBDRAHGLES, IK1SKA--Continued 





1RBLE 2.--RESULTS OF SPECTRcGRAPHIC ANALYSES OF WURE STREAH-SEDlNEMT SAHPLES FRM THE LIVENWM) 
MD YESTERN 1/3 OF THE CIRCLE WADRA%LES+ ALASKA--Cant inued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAM-SEUIHENT SAWLES FAOH THE l IVEN6000 
AWD WESTERN 113 OF THE CIRCLE PUADRANGLES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES ff MIRE STREAM-SEDIIIENT SAWLES FROM THE LIVEN6000 
AND YESTERN 113 OF THE CIRCLE WhDRIIMLES, ILIISKb--Continued 

Latitude Longitude Fe-pc t . Hg-pc t . Ca-pc t . T i -pc t .  Hn-ppr R!l-PPfi 
5 S 5 5 5 5 



Tll0I.E 2.--RESILTS OF SPECTROGRAPHIC ANALYSES OF NURE STREM-SEDINENT SARLES FROH THE LIVENGOOD 
MD YESTERM 113 OF THE CIRCLE IWADRAMELES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC IMLYSES OF NURE STREAM-SEDIHEMT SRllPLES FROH THE 11VEN600D 
IP ESTERW 113 ff THE CIRCLE PUAORWLES, ALASKA-4mtinued 



TABLE 2.--RESIILTS OF SPECTROGMPHIC ANALYSES OF NURE STREAM-SEDIMENT WIIPLES FRM THE LIVENGOOD 
AND HESTERN 113 Of THE CIRCLE PUADRAWGLES, ALASKA--Continued 

Latitude Longitude Fe-pc t . Mg-pct . Ca-pc t . Ti-pct. Hn-ppr W P P ~  
5 4 5 5 5 s 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES DF ME STREM-SEDJHENT SAHPLES FRO! THE LIVEHWOD 
MD WESTERN 113 OF THE CIRCLE WADRAN6LESI ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAH-SEDlNENT S W L E S  FROn THE LIVENGOOD 
AND ESTERN 113 W THE CIRCLE RMDRMLES, AL1SKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC LHALYSES OF WURE STREM-SEDIIIEMT SAWLES FRM THE LIVEN6000 
MD MESTERN 113 OF THE CIRCLE PUADRAMLES, ALASKA--Continued 

Latitude 

b5 59 Sb 
65 59 14 
65 96 54 
65 $7 23 
65 59 44 

bS 59 13 
65 99 40 
65 58 40 
b5 58 36 
65 58 58 

65 34 56 
6s 35 35 
45 35 24 
65 35 0 
65 37 37 

b5 39 29 
65 40 45 
65 41 10 
65 41 30 
b5 41 23 

b5 41 35 
65 41 41 
65 42 38 
65 42 56 
65 42 56 

65 44 56 
b5 45 2 
b5 40 14 
b5 40 4 
65 40 33 

65 42 35 
65 43 27 
b5 43 37 
65 43 54 
b5 43 19 

b5 4b 1 
b5 46 41 
65 47 44 
b5 4B 24 
65 I0 57 

65 52 50 
65 56 12 
65 55 46 
65 56 29 
65 56 18 

Lmgi tude  

I47 30 lb 
147 27 47 
147 24 21 
147 23 17 
147 20 25 

147 17 51 
147 15 33 
147 14 22 
147 10 8 
147 3 7 

148 41 43 
148 44 2 
148 49 0 
140 51 3 
148 56 9 

1111 58 14 
148 58 46 
149 50 22 
148 56 36 
148 54 1 1  

148 48 42 
148 46 SO 
148 43 31 
148 41 3b 
148 40 30 

148 37 5 
148 37 47 
149 3 56 
149 5 18 
149 10 10 

149 3 29 
149 1 32 
148 57 52 
148 55 15 
148 54 1 

148 44 44 
148 42 4b 
1M 41 47 
148 41 53 
149 21 4b 

149 b 51 
149 7 b 
149 1 56 
148 58 24 
148 56 48 

ng-pc t * 
5 

2.00 
1.00 
1.00 
1.00 
1.50 

1. SO 
1.50 
1.50 
1.50 
1.50 

1,50 
1.50 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.50 
1.50 

1.50 
1.50 
1.50 
1.50 
2.00 

1. SO 
1.50 
2.00 
1.50 
1.50 

1.00 
1.50 
2.00 
1.50 
1.50 

1.50 
1.50 
1.50 
2.00 
2.00 

1.00 
1.50 
2.00 
1.50 
1.50 



LC. s = s s z  U-4U-4N  
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TABLE 2.--RESIILTS OF SPECTRCGRAPHIC 6NbLYSES OF NURE STREM-SEDIENT SAWLES FROfl ItE LIVEN6000 
MO YESTERM 113 OF TIE CIRCLE PURDRRMSLES, ALASKA--Cant inued 

20 20 I4 200 150 N 20 200 
15 10 N 200 100 N 15 N 100 
20 15 N 200 100 N 30 N 200 
10 10 N 200 70 N 30 N 150 
20 10 (10 150 100 N 30 N 200 



TABLE 2.--RESULTS Of SPECTROGRAPHIC ANALYSES OF WE STREM-SEDINENT W L E S  FRO! THE LIVENGOOD 
AND WESTERN 113 DF THE CIRCLE PUADRAWGLES, ALASKA--Continued 

Latitude Lrmyitude Fe-pct, b J c t n  k - p c t .  T i q c t .  ""-PP@ ~ ! - P I J ~  
5 5 4 s 5 9 



TABLE 2.--RESULTS IIF SPECTROGRAPHIC AMLYSES OF NURE STREM-SEDIhflT SIHPLES F R M  THE LIVENGOOD 
#g UESTERN 113 OF THE CIRCLE WADRRWGLES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTRO6RIWIIC AWALYSES OF NURE STRE#-SEDIWENT SllllPLES FRM THE LIMN600D 
I D  WESTERN 113 OF THE CIRCLE PUADRAIIGLES, ALASKA--Continued 





TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES W NURE STREM-SEDIENt SAlfPLES FROH THE LIVEW6000 
llWD WESTERN 113 OF T I E  CIRCLE PUMRAWGLES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF MURE STREAH-SEDIHENT SAHPLES FRMl THE LIVEN600P 
AND WESTERN 113 OF THE CIRCLE QU-5, ALhSKA--Continued 



TABLE 2.--RESLATS OF SPECTRDGRBPHIC ANALYSES OF NURE STREM-SEDIHENT NNPLES fROH THE LlVEN600D 
MD WESTERN 113 OF TH CIRCLE QULDRAIIGLES, ALASKA--Cant i nued 

Latitude longitude Fe-pc t . Hg-pc t . Ca-prt . Ti-pct. Nn-ppfi A ~ P P W  
5 5 s s 5 5 





TABLE 2.--RESULTS OF SPECTROBRAPHIC ANALYSES OF N M E  STREM-SEDIMENT SAWLES FROM THE LIVEN600D 
AND WESTERN 113 OF THE CIRCLE WADRINGLES, IILIISKA--Continued 



TABLE 2.--RESILTS OF S P E C ~ R A P H I C  AMLYSES OF HIRE STEM-SEDlHENT W L E S  FRM THE LIYEN6fl00 
BND YESTEM 113 PF THE CIRCLE PUIDRAGLES, ALASKA--Cont i nued 

Latitude Longitude Frpct .  Hq-pct . Ca-pct. Ti-pct,  BPI A ~ - P P ~  
5 5 I 5 s 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAM-SEDILNT SNPLES FRO! THE LlVEN0OOD 
AWP #STERN 113 OF THE CIRCLE QUADRANGLES, ALASKA--Conti nued 



TBBLE 2.--RESULTS OF SPECTROGRAPHIC AMLVSES ff NURE STRERW-SEDIMENT SAMPLES FRffl THE LIVENGOOD 
AND WESTERN 113 OF THE CIRCLE QUADRAWGLES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NME STREAM-SEDIHEWT SIMPLES FRON THE LIVENGODO 
MD WESTERN 113 OF THE CSRCLE PUADRIWGLES, ALASKA--Cant inud  

Lat i tude Lonqi tude Fe-pc t . ng-pct. Ca-pct . Ti-pct. In-ppr Ag-pIJm 
5 5 5 5 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANdLYSES IF NuRE STREM-SEDIHEHT SAMPLES FRM THE LIVENGOOD 
MD WESTERN 113 OF THE CIRCLE PUAORIMLES, ALASKC-Continued 



TA0l.E 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREM-SEDInENT SAllPLES F R M  THE LIVEN6000 
ID WESTERN 113 DF THE CIRCLE WAPRIIWGLES, IILIISKW--Continued 



TABLE 2.--RESULTS OF SPECTRDGRIIPHIC ANALYSES OF NURE STRERB-SEDllfENT SAWLES FRM THE LIVENWOD 
AND WESTERN 113 OF THE CIRCLE PUADRANGLES, ALASKA--Continued 

L a t i t u d e  Longitude Fe-pct . Hg-pct . Ca-pct . Ti-pct. Hn-ppr A ~ - Q P ~  
5 5 s 5 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC AMLYSES OF NURE STREAM-SEDJNENT SAHPLES FRON THE LlVEN600D 
AND YSTERN 113 OF THE CIRCLE PUEIDRINGLES, ALdSK4--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAH-SEDIHENT SAWLES FRON THE LIVEN600D 
AND YESTERM 113 DF THE CIRCLE QUADRIIIIGLES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTRDGRAPHIC ANALYSES OF NURE STREAM-SEDlnENT SAHPLES FROH THE LIVENGOOD 
4llD WESTERN 113 OF THE CIRCLE QUADRANGLES, ALASKA--Cant inuod 

Latitude Longitude Fe-pc t . ng-pc t . Ca-pct . Ti-pct. ~ - P Q I  A ~ - P P ~  
s 5 5 5 s 5 



TABLE 2.--RESULTS Of SPECTROGRAPHIC ANALYSES OF NURE STREM-SEDIHENT SAMPLES FROPI THE LIVEN6001) 
AND WESTERN 113 OF THE C l  RCLE PUlWRRN6LES, ALASKA--Conti nued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC AWLYES OF NURE STREAH-SEDIMENT SAMPLES FROM THE LIVENGOOD 
4ND WESTERN 113 OF THE CIRCLE QUADRANGLES, ALASKA--Continued 



Latitude 

65 51 2 
65 50 45 
65 52 0 
b5 54 38 
65 49 15 

65 19 41 
45 49 50 
65 47 43 
bS 48 3 
b5 49 40 

65 47 3 
65 42 5 
45 40 12 
65 39 55 
45 37 5 

45 37 22 
65 34 43 
b5 36 29 
65 35 49 
b5 36 2 

L5 34 10 
b5 34 4 
b5 32 17 
65 32 25 
b5 30 23 

b5 30 4 
65 28 49 
65 27 35 
65 28 10 
65 26 27 

I 
b5 24 32 
65 24 54 
65 22 15 
bS 22 23 
65 20 52 

65 11 28 
b5 18 R 
65 13 18 
b5 12 25 
b5 9 1 6  

b5 9 33 
b5 9 3 
65 8 35 
bS 7 9 
b5 7 15 

TABLE 2.--RESU.TS OF SPECTROGRAPHIC ANALYSES OF NURE STREM-SEDIMENT SIIWLES FRM THE LIVEWGOOP 
AND WESTERN 113 OF THE CIRCLE QUADRANGLES, ALASKA--Continued 

Longitude 

116 30 2b 
146 20 32 
l l b  31 21 
146 32 18 
146 36 25 

146 45 5 
14b 42 55 
146 37 55 
14b 37 17 
14b 50 23 

14b 42 50 
146 37 14 
146 34 11 
14b 33 38 
146 29 22 

14b 30 0 
I46 32 35 
144 31 53 
146 32 23 
146 33 14 

144 27 7 
14b 26 17 
14b 28 28 
146 31 5 
146 31 0 

14b 30 16 
116 32 25 
146 34 54 
14b 35 24 
144 34 20 

144 33 4b 
14b 32 27 
146 34 10 
146 34 48 
146 34 58 

146 35 16 
146 3b b 
146 35 53 
146 33 4 
146 35 50 

146 35 17 
146 34 18 
146 34 35 
146 31 3 
146 32 3 

Ti-pct. 
5 

.700 -. 500 

.so0 
,500 
,700 

,700 
,700 
,300 
,540 
.MO 

,500 
,700 
. a 0  
.500 
,700 

,700 
,700 

1.000 
1.ooo 
1.000 

1.000 
1.000 

.700 
1.000 
1.000 

.wo 
1.000 
1.000 
1.060 
,700 

,700 
* 700 
,700 
,700 

1,000 

1.000 
1.000 

,700 
1.000 
1.000 

1.000 
,700 

1.000 
,700 
.500 



TRBLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES ff NURE STREM-SEDIMENT SAMPLES FROn THE LIVEN600D 
MD WESTERN 113 OF THE CIRCLE PUbDRIMLES, ALASKA--Con t i nued 



TIIBLE 2.--RESULTS OF SPECTROGMPHIC ANALYSES ff NURE STEM-SEDIHENT SAHPLES FROH THE LIVEHGOOP 
llND VESTERN 113 OF THE CIRCLE RUADRMLES, ALbSKA--Continued 



TRBLE 2.--RESULTS Of SPECTROGRAPHIC ANALYSES OF NURE STREPlH-SEDIHENT SAHPLES FROH THE LIVEN6000 
AND WESTERN 113 OF THE CIRCLE PUADRAMGLES, ALASKA--Continued 

Latitude Longitude Fe-pc t . Mg-pc t . Ca-pc t . Ti-pct .  Hn-ppr 1 4 - p ~ ~  
5 s 5 5 5 5 

65 29 50 146 53 58 5.00 1.50 1.5 1.000 2,000 N 
45 20 35 l l b  51 37 7.00 2.00 , 7  ,100 1,500 N 
65 31 32 116 51 6 5.00 1.50 1,0 1.000 1,000 N 
b5 32 4 146 50 16 5,OO 1,50 .7  1.000 700 N 
bS 33 11 146 54 51 5.00 1.50 1.0 1.000 700 N 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAH-SEDIHENT SACLES FROM THE LIVENGOOD 
MD WESTERN 113 W THE CIRCLE PUADRAWGLES, ALASKA--Crmtinued 



TABLE 2,--RESULTS OF SPECTRDGRAPHIC ANALYSES DF WURE STREM-SEDIIEWT SAMPLES FROM THE LIVEH600D 
MD WESTERN 113 OF THE CIRCLE QUADRANGLES, ALASKA--Continued 



TABLE 2.--RESUTS Of SPECTROGRAPHIC ANALYSES # WURE STREM-SEDIHENT SAMPLES FRO4 THE LIVENWOD 
MD YESTERN 113 OF THE CIRCLE WWRAHGLES, ALhSKh--Continued 

L a t i t u d e  Longitude Fe-pct . 119-pc t . Ca-pct . Ti-pct. H ~ - P P ~  h 9 - p ~ ~  
5 5 5 5 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAII-SEDIHEWT SIWLES FROH THE LIVEW600D 
AND WESTERN 113 OF THE CIRCLE PUIDRAMLES, ALASKA--Conk i nued 



TABLE 2.--RESUTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAfl-SEOIHENT SAWLES FROW THE LJYENGOOD 
AND WESTERN 113 OF THE CIRCLE QUADRANGLES, ALASKA--Con t i nurrd 





TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAI-SEDIHEMT SAMPLES FRO! THE LIKMGOOP 
AND WESTERN 113 OF THE Cf RCLE QUADRIWGLES, 1L1SKB--Con t j nued 



TABLE 2.--RESULTS Of SPEETRqGRIPHIC AWALYSES OF NURE STREAM-SEDIHENT SAHPLES FROM THE LIVENGOOD 
MD MESTERN 113 OF THE CIRCLE QUADRIINGLES, ALASKA--Continued 



TABLE 2.--RESULTS OF SPECTRO6RhPHIC ANALYSES OF NURE STREAN-SEDIRENT SARLES FRM THE LIVEN6000 
AND MESTERN 113 DF THE CIRCLE RUADRAIIGLES, ALASKA--Con t i nued 

Latitude Longitude Fe-pct . Hg-pct . Ca-ptt. Ti -pct . In-ppr A ~ - P P ~  
5 s 5 5 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES ff N M E  STREAH-SEDIHENT SAMPLES FRO1 THE LIVENGOOD 
MD WESTERN 1/3 OF THE CIRCLE WADRAWGLES, ALASKA--Continued 

150 
too 
70 
50 

200 

100 
100 

30 
100 
70 

100 
100 
70 

100 



TABLE 2,--RESULTS OF SPECTROGRAPHIC ANALYSES OF WURE STREAN-SEDIIKNT SIMPLES FRON THE LIVEN600D 
AND YESTERN 113 OF THE CIRCLE QUADRANGLES, ALASKA--Cont i nued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES Of WURE STREAII-SEDIIIEUT SAMPLES F R M  THE LIVENGOOD 
AWD YESTERN 113 OF THE CIRCLE RUADRANGLES, ALASKA--Cont i nued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF MURE STREM-SEnIflEWT 511KPLES FROH THE LIVENGOOD 
AND WESTERN 113 OF THE CIRCLE BUADRINGLES, ALASK1--Continued 

L a t i t u d e  Longitude Fe-pc t . flg-pct. Ca-pct . Ti-pct. tin-ppr A Q - P P ~  
s 5 s S 5 S 



TABLE 2.--RESULTS DF SPECTROGRAPHIC AWLYES DF WURE SIREM-SEDIMENT SAWLES FROll THE LIVEN6000 
AND UESTERN 113 OF THE CIRCLE RUIDRRNGLES, ALASKA--Con t i  nued 

Latitude Longitude Fe-pc t . Mg-pct. La-pc t . Ti-pct. lln-ppm 49-p~r  
5 5 5 s 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF WURE STREM-SEDIMENT SAllPLES FRM THE LIVENGOOR 
MD WESTERN 113 OF THE CIRCLE RUADRANGLES, ALASKA--Continued 

Lat i tude Longitude Fe-pr t . ng-pc t . Ca-pc t . Ti-pct, k-~pfl A ~ - P P ~  
5 S 5 5 5 5 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES Of NURE STREAtI-SEDIHENT SAMPLES FROH THE LIVENGOOD 
AND HESTERN 113 OF THE CIRCLE QUADRANGLES, BLASKA--Continued 



TABLE 2.--RESULTS OF SPECTROGRAPHIC ANALYSES OF NURE STREAH-SEDIIENT SAllPLES FRO\ THE LIVENGOOD 
AND WESTERN 113 OF THE CIRCLE RUADRA116LE5, ALASKA--Cant inued 

Ni-ppr Pb-ppr Sc-ppr Sn-ppr Sr-ppr V-ppr W-ppr Y-ppr Zn-ppr fr-ppn 
5 s 5 I s s 5 5 s 5 


