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GEOCHEMICAL TRACE ELEMENT DATA FOR STREAM SEDIMENT SAMPLES 
COLLECTED IN THE CIRCLE MINING, 1983 

BY 

Milton A. w i l e '  , Paul A. M&', Mark S. ~obinma', d DeAnne S. pinmy' 

INTRODUCTION 
In the summer of 1983, the M i r m l  Industry R d  Uxmtory (MIRL) of the University of ELLI)F., 

Fairbanks conducted an extensive strarmasdiment sampling prqmm in the Circle mining dirtrict. Mom 
than 1,100 stream-sediment sampler were collscced from active stram chnaels at appmximrtdy 114- 
mile spacing between sample s i b  @I- 1).  Tbe sunpla wem d y m d  for gold ud six 0 t h  trace 
elements by atomic absorptioo d y s i s  of qua-ngir hpta. Thae data wsrs publirbbd by Me& 
(1984). Representative aliqwts of tbe sunplea were ~ v d  at MIRL. 

In 1993 the Alaska Division of Geologtul and Geophyical Surveys (ADGGS) began a caordhted 
geological, geophysical, and g60cbemcal survey of the aatnl put of the Circle mining d i d .  Tbs 
archived MIRL stream-sediment Yrnple ssc provided r cost effectlw w t y  to pomta r dsLliled 
district-wide data base stream-sedtmat geochemistry for this project. Tbs hd beso - M y  
stored in plastic vials and sample loutroar warn plotted oa suble mylu b# mqm. Tbsre srmpla were 
submitted to Bondar-Clegg & C o q y ,  Ltd. for d y s i r .  

Although gold, arsenic, tungstea, .od tin are elemnts of putlculu intsrm in tbe Circle mining dirbic(, 
modern multielement d y t i c a l  p d u r r *  provide data f a  a far prslra mgb of dearartr. The data 
presented in Appendix 1 reprarent d y a e a  from two multicleamt rnrlytrcrl pmcdum: htnmmtr l  
neutron activation analysis ( I N M )  and ~nductively coupled p h m a  (ICP) q e c t q q k  d y r i r .  

ANALYTICAL METHODS 

Instrumental Neutron Activation Analysis 

Data Characteristics 
Neutron activation analytical drt. rspmart total d ~ .  Tht is, th mpatd  coacartntioar iacluds 
the total relative amount of tbe ekmeat ur the sample rogud&u of tbe d p & ~  in which it &. 
For some elements thls cbarrtmrtrc cur be i p f i c r a t .  Today, fiw &, th pac~cs of goid b of 
interest regardless of whether ~t occun u frw gold or u nrb-micr- gruu  socrprul.ted in silk& 
minerals. Total pnalysea of tm, bomvsr, do h g u u b  bawesa rsmctory tin rilicrtsr, tin ulfida, 
or tin oxides. 

' Alaska Division of Geological md Geopbyrrcrl Surveya, Daplrtmsd of N.tunl Rsrourcsr 
2 Mineral Lndustry Research Ldxmrory, Uluvbnity of ~~ 



For some elemeplts the lower limit of detection is higher for oeutroa activation analysis than it is for 
chemical digdon  p d m .  For example the lower INAA detectioa limit for zinc is 200 puta per 
million @pm) but is 1 ppm for ICP or atomic Pbsorptioa spectrogmph~c (AAS) procedures. 

Inductively Coupled Plasma Spectrographic Analysis 

Data Characteristics 
Inductively couple plasma spectrogrrphlc procedures provide a quick d iaexpenslve mtbod of 
obtaining a broad range of trscaelemmt data. Much of the data, b o w e r .  ue ssmiqurntitative. Tbs 
significance of the data also is stroagly dqadeat oa the &pestion procedures thot ue used to prspus tba 
sample for analysis. Sample digestion methods for ICP d y s i s  include r wide variety of w d  cbemiul 
methods. Common total digestioa metbods include vuioue borate f w h - a c i d  digestion protocols rad 
various kinds of multi-acid digcstloa. Partial sample Qcompoeition is c o d y  accomplished with M 

aqua-regia digestion. None of the ICP wca chemical digstion procedures is free of data-compromising 
complications for all elements reported m ttus Public-Data File. 

The ICP data in this Public-Datm File wen geaerated from qua-ngia dig- of tbe minu-80-msrh 
fraction (finer than 0.177 mm) of stram sediments. Therefore, mrny of tbe mraerrl p b c a  in tbe 
samples have been only prvtl.lly decocnpoecd. Aqua-rapi. digata do, howwar, provide a p o d  
indication of trace elements: pmcat in sulfide m i d  puucla;  prsrsat in vuiour precipitated aathgn 
on mineral grains; and p m m t  Y trace e l e ~ n t s  loosely boaded to clay m k d r .  Tboss demantr for 
which the data arc least quantitative have bem ~ndicrtad with an asterisk (+). In maw crssr dteinrtive 
data exit in the results compiled from w t n m  activ.tlon d y s i s  of tbe sample. In p o d ,  t b ~  d t m  
not marked by an asterisk in the column beding m y  be mom uaeW for geological inbqnehhu.  
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LOCATION MAP OF STREAM SEDIMENT SAMPLES COLLECTED IN THE 
CRICLE MINING DISTRICT IN 1983, 1:63,360 SCALE, 1 SHEET (IN POCKET) 



APPENDIX 1 

Concentration of trace elements in Circle mining district stream sediments 
collected in 1983 

Sample locations are stated in d e c i d  degrees. INAA indicates d y s i s  wes by instnuneutd neutron 
activation analysis; ICP indicrrtca d y s i s  was by inductively c w p l d  plasma spectrograpby; (*) &aota 
the procadurn yields a portid or othenvise cornpromid analysis; ppb i n d i e  reported values us stated 
in parts per million; ppm i n d i e  the vduca arc stated in parts per million; (-) indicam tbu elemnt wu 
not detected at a concentration equal to the absolute value of the amount reported. 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 k - 2  Ni-2 Co-T Cd-2 Bi Aa-T SttT F a 2  Mn' T e T  Ba-T Cr-T \P 
INAA lNAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m m p p m p p m p p m p p m p p m p p m p p m  % p p m p p m p p m p p m p p m  

16 8 -1 7.7 2.8 1 3 64 500 4.2 75 5 79 2 35 19 -1 5 47 9 3.35 %7 -10 76 40 56 
17 5 -1 8.1 2.4 1 2 86 500 4.2 113 9 95 -1 48 25 -1 5 20 7 3.95 441 -10 85 53 80 
16 6 -1 7.8 2.6 1.1 3 75 500 4.2 72 4 71 -1 33 17 1 5 18 5 3.00 350 -10 61 37 50 
23 10 1 10 3.7 1.4 1 65 -500 4 .2  78 8 89 6 44 23 -1 5 5 5 4.32 572 -10 96 57 73 
23 8 2 9 3.1 1.5 2 77 500 4.2 87 7 97 3 49 25 -1 5 5 6 4.77 633 -10 99 63 82 
23 6 1 10 3.2 1.2 4 60 500 4.2 110 7 112 5 56 27 -1 5 13 7 5.01 834 -10 132 71 88 
20 6 2 8.4 2.7 1.3 2 88 -500 4.2 78 7 79 4 39 20 -1 -5 5 -5 3.79 499 -10 72 47 60 
21 8 1 12 3.5 1 5 150 500 4 .2  104 14 124 7 56 25 -1 -5 8 5 4.62 757 -10 131 66 72 
20 6 2 10 3.4 1.1 3 B5 500 4 .2  gB 14 111 7 51 25 -1 5 5 5 4 . a  746 -10 117 61 74 
20 7 -1 9 2.8 1.2 2 83 500 4.2 82 9 88 4 42 21 -1 S 19 5 4.07 !5S -10 84 51 64 
21 7 2 9 5  2.5 1.2 2 6 8 3 0 0 4 2  77 8 90 -1 44 23 -1 -5 9 9 4 . 1 6  612 -10 83 52 63 
18 5 1 8 1  2.2 1.2 2 00 500 4 2  66 8 68 -1 43 21 -1 S -5 5 4.20 542 -10 68 51 83 
21 Q -1 8 1  29  11  2 SJ two 4 2  n 7 s7 -1 32 16 -1 s 16 8 2.92 317 -10 62 35 47 
18 9 1 10 3 9  1 4  2 75 610 4 2  57 10 87 3 38 19 -1 5 8 5 371 787 -10 119 42 53 
10 6 2 11 3.8 1 2  2 118 500 4 2  60 13 94 2 40 21 -1 -5 7 5 4.00 624 -10 131 50 62 
17 7 1 12 3.9 1.2 4 110 500 4 2  56 13 81 7 35 16 1 5 21 5 361 462 -10 112 44 50 
a 9 2 12 2.9 1.2 1 76 500 4 2  6( 9 81 -1 42 22 -1 5 18 5 4.56 880 -10 (18 54 66 
25 6 1 9 4  3 1  15  3 7 8 5 0 0  4 2  93 7 Q6 -1 50 25 -1 -5 6 5 491 @6S -10 104 65 86 
25 7 1 8 1  3.1 1.5 1 70 500 4 2  90 5 90 5 49 24 -1 5 7 5 403 516 -10 86 65 89 
25 9 1 8 4  2.8 1.7 2 86 500 4 . 2  81 6 68 -1 47 24 -1 -5 5 5 4.73 533 -10 80 83 84 
26 0 2 9 3  3 1 6  1 77 930 4 2  79 5 68 -1 46 22 -1 5 5 5 463 530 -10 83 60 79 
21 7 -1 7.5 2.9 1.4 2 77 300 4 . 2  88 10 W 8 47 23 -1 -5 -5 -5 4.56 567 -10 119 61 80 
2s l o  2 s t  3.1 1.5 2 aa soo 4 .2  es l o  eo 2 wr 23 -1 -5 s -5 4.50 seo -lo 101 61 77 
19 8 1 9 2  3.1 1.4 2 56 500 4 . 2  132 7 83 5 47 23 -1 -5 16 7 3.66 314 -10 58 49 76 
20 8 1 9.1 3.1 1.2 3 78 300 4 2  132 8 94 15 52 28 1.1 -5 2s 11 4.11 291 -10 67 57 88 
21 11 2 9.4 3.4 11 3 76 560 4.2 78 6 (19 5 34 17 -1 -5 12 -5 3.07 -10 9 37 53 
19 8 1 9.1 2.9 1.1 3 74 500 0 .2  76 9 70 9 34 18 -1 S 28 8 3.39 413 -10 M 40 58 
15 7 -1 8.1 2.6 0.91 4 75 500 0 .2  74 7 76 -1 33 17 -1 5 24 5 3.28 379 -10 77 38 56 
16 8 1 1 0  3.5 1 5 71 500 0 .2  83 13 90 8 37 20 -1 5 34 8 3.76 521 -10 104 45 66 
16 8 1 8.0 3.3 0.m 4 56 500 0.2 74 0 87 -1 34 19 -1 5 43 5 3.42 482 -10 85 40 53 
16 6 -1 8.5 2.9 1 3 61 500 4 .2  (18 7 86 12 30 21 -1 5 27 -5 3.79 477 -10 81 45 83 
a 7 2 8.8 3.5 1 2  7 m #ro 0.2 lor 12 el 11 6 23 -1 5 5 -5 4.48 g35 -10 im SI 81 
14 13 2 12 4.1 1.1 4 iw  am 4.2 u 10 m 8 a 14 -1 5 45 6 2.98 tw -10 42 28 34 
16 7 -1 0.3 3.7 1.1 4 100 600 42 74 8 S 4 S 20 -1 5 32 10 3.63 477 -10 100 44 66 
16 11 1 10 4.7 0.60 4 IS 600 4.2 64 8 70 10 29 18 -1 4 51 5 3.05 561 -10 1 M  34 45 
15 0 -1 13 4.7 1 5 84 4.2 SO 14 1 31 17 -1 5 70 -5 3.40 066 -10 156 S 46 
15 8 -1 10 5.3 0.87 7 96 #r) 4.2 TO 0 S 12 35 19 1.4 5 52 5 3.44 541 -10 125 43 59 
17 8 1 12 6.1 1 2  2 120 600 4.2 77 12 QO -1 37 20 -1 5 63 5 3.86 422 -10 183 47 86 
1s 12 1 11 4.2 1 3 QI goo 42 m 1s n s 31 la  -1 5 40 s 3.21 421 -10 ila 38 s 
16 8 1 0.1 4.5 1 24 08 600 4.2 63 11 W 4 37 19 -1 5 44 5 3.52 052 -10 96 46 64 
15 11 2 11 5.1 1 4 600 42 5'7 12 7s 6 16 -1 5 59 7 3.05 4013 -10 lZ S 46 

SAMPLE 

1 
2 
4 
5 

7 
8 

10 
13 

31 

33 
W 

38 

42 
a 
6l 
63 
64 
86 
67 

8 
TO 
n 
n 
74 
75 
76 
78 
'19 
m 
81 

Longihrde Lati&& 

-145.7360 65.4018 
-145.7310 65.4052 
-145.7310 85.4098 
-145,7960 65.3993 

6-145.8000 65.3954 
-145.8050 85.3923 
-145.7860 =.a13 
-145.7750 gS.4QZZ 
-145.7661) 65.- 

16-145.7460 86.4011 
17-146740130.a72 
18-146- 8 6 . m  
~ - ~ + ~ T z s Q  tsxm 

-146- 03901 
521-146MlO 0.- 

-146- e.3817 
-145- e 3 M 2  

37-14S8110 05.3900 
-146- 86.- 

39-145- 86.- 
40-146.MOO 86.- 

- 1 6 . m  86.38U 
-1e.saoo 86.- 
-1467520 86.4147 
-146.7320 05.4184 
-145.7300 86.4247 
-16.7320 86.- 
-146.7360 86.441 
-146.7- 0 . 0 6 1  
-146.7440 86.- 
-146.7460 86.- 
-16.7ao =.a13 
-14.m 8 6 . 4 4  
-146.- 06.- 
- 1 4 6 . m  =.a 
- 1 4 6 . m  a.4616 
- 1 4 6 . m  06.401 
- 1 4 6 . m  06.- 
-146.meo 06.- 
-146.81m 06.4898 

61,-144210 I.-, 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

1 
2 
4 
5 
6 
7 
8 

10 
13 
16 
17 
18 
20 
31 
32 
33 
34 
37 
ss 
39 
40 
42 
a 
61 
63 
64 
(15 
67 
OB 
8 
70 
72 
73 
74 
15 
16 
78 
TO 
bO 
61 
83 

Longitude Latitude 

-145.7360 66.4018 
-145.7310 66.4052 
-145.7310 65.4096 
-145.7960 66.- 
-145.8000 65.3954 
-145.8050 65.3923 
-145.7860 65.4013 
-145.T750 65.- 
-145.72950 65.4028 
-146.7460 65.4011 

SET W-T La-T Al' Mg' Ca' Ga' Na-T Kg ti* Nb' SC Ta-T Y Tig 2-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP C P  C P  ICP 
ppmppmppm % % %ppm % %ppmppmppmppmppm %ppm 

-20 -20 17 1.86 .93 .32 3 .01 .13 30 2 19 -100 7 .06 -1 
-20 -20 17 2.29 1.20 .37 5 -.01 .20 36 2 23 -100 8 .09 -1 
-20 -20 13 1.66 .87 .25 3 -.01 .13 28 1 15 -100 6 .06 -1 
-20 -20 20 2.43 1.20 .54 4 .M .15 27 2 37 -100 9 .08 -1 
-20 -20 18 2.68 1.32 .54 4 .M .16 29 2 36 -100 9 .08 -1 
-20 -20 292 1.35 .66 3 .M .20 33 2 49 -100 t2 .09 -1 
-20 -20 16 203 1.05 .38 3 .O1 .16 24 2 24 -100 7 .08 -1 
-20 -20 31 2.63 1.18 .57 3 .01 .27 32 3 43 -100 13 .09 -1 
-20 -20 25 2 .g  1.22 .54 -2 .W .22 31 2 38 -100 11 .08 -1 
-20 -20 1 ~ 2 1 ~ 1 . 1 1  .u -2 -.01 .16 25 2 30 -1m Q .OB -1 

-146.7400 ( 1 5 . ~  -20 -20 18 zao 1.13 .4i 3 .or .is XI 2 B -loo e .07 -1 

I -16.7250 (15.- ' - i ~ . 6 0 ~ )  (15.3901 i -14.m0 
-14.moo (15.~17 
- 1 6 . a o  (15.3702 
-14.H10 (15.3800 
-146.- e5.3am 
- i e . ~ 0 0  (15.see 
-146.- 65.- 
- 1 a . w o  ( 1 5 . ~  
-1e.mm (15.~04 
-16.~320 86.4147 
-16.7320 (15.4184 
- i e i . m  (15.4247 
-146.7320 06.4300 
-146.7360 (15.- 
-1ei.7400 = . a 1  
-146.74~) a.ua 
-146.7- e.m 
-14.7400 a.4613 
- 1 4 . m  a . ~  
-14.- 
-14.m a . m  
- 1 4 . m  06.- 
1 . 
- 1 4 6 . m  05.- 
-14.- 05.4622 
-14.11m a- 
- a 

-20 -20 15 1.m .7B .34 2 .Ol .12 B 1 20 -100 7 .06 -1 
-20 -20 n 1.m .a7 .4a -2 .02 . lo B 2 M -100 9 .m -1 -= 30 2n .W .w -2 .m .ll -loo .= 
-20 -20 m 1.90 .a .sa 2 .oi . t i  o 2 4s - i m  10 .w -1 
-m -20 a 2.24 1.m .e -2 .oi . lo 21 2 n -100 9 .05 -1 
-20 -20 16 2m 1.34 .a 4 0 1 30 2 40 -100 9 .OB -1 
-20 -20 12 2 . s  1.38 .56 a .Ol . la 28 2 33 - l m  8 09 -1 
-20 -m 13 2.77 1.35 .s2 6 -.oi . i4  n 2 32 -1m 7 .OB -1 
-20 -20 13 2 . 8  1.31 .A8 S .Ol .14 26 2 zD -100 7 .08 -1 
-20 -20 16 273 1 . a  .aa 4 .or . is n 2 u - i m  Q .07 -1 
-20 -20 17 200 1.m .w s .oi . is aa 2 ri - i m  Q .oe -1 
-m -20 14 211 1.21 .s s -.or .a a 1 1-1 - i m  a . lo -1 
-20 -20 16246  1.36 .34 8 .O1 .22 35 2 19 -100 7 .10 -1 
-m -20 i s  1.m .QO .= 4 -.of . i4 26 1 l a  - i m  a .07 -1 
-20 -20 17 1.96 .@2 .s 4 .Ol .lS 28 2 20 -100 7 .07 -1 
-20 -20 17 1.m .QO .30 3 .Ol .14 28 2 18 -100 6 -07 -1 
-a -20 22 2 . a  .m .a 2 .oi .i7 sir 2 n - i m  Q .07 -1 
-20 -m l o  1.m 91 .a -2 .or .i7 M 2 n -im e .07 -1 
-m -m 17 21s 1.m . ~ i  4 .m .i7 31 2 20 - i m  7 .m -1 
-20 -20 17 251 1.18 .6l 4 .a .12 30 2 32 -100 9 .06 -1 
-m -m n 1.- .so a -2 .m .lo 24 2 n -100 s -04 -1 
-a -20 17 217 .#@ .34 4 .Ol .14 32 2 24 -100 7 .07 -1 
-m -20 22 1.m .n .s -2 .m .la ss 2 m -loo 8 .w -1 
-m -m a 216 .71 .S -2 .ol .15 30 2 30 -100 11 .a -1 
-20 -20 15 216 .S .4 3 .Ol .17 47 2 33 -100 11 .m -1 
-20 -a0 a 2 6 7  Bl ..39 5 . 1 51 2 34 -100 11 .08 -1 
-m -a0 24 216 .78 .33 4 .Ol .16 2 2P -100 Q .W -1 
-20 -m P ~ P  rn .s -2 .m .la 4 2 36 -100 11 m -1 
-m -ao 22 201 .n .w 3 .m .17 2 as -loo a m -1 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the Univefsity of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 1 Longdude Latitude Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 Mo-2 Ni-2 Co-T Cd-2 Bi A s T  SbT Fe-T 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

14 6 -1 11 3.5 0.9 9 100 500 -0.2 63 13 80 4 30 16 -1 5 74 6 3.33 
1 16 17 2 13 4.6 1 4 86 780 -0.2 58 11 70 13 28 13 -1 5 57 5 2.88 

16 8 2 12 4 1 5 110 500 -0.2 80 14 81 5 32 16 -1 5 64 -5 3.31 
1 21 6 1 9.5 3 1.4 3 97 500 -0.2 210 8 99 6 63 34 -1 -5 5 -5 4.31 

20 7 -1 8.1 3 1.2 6 87 500 -0.2 136 8 112 6 52 29 -1 5 5 5 4.29 
' 21 Q 1 7.8 2.7 1.2 3 62 500 -0.2 96 8 89 11 39 27 -1 5 5 9 4.16 

21 10 1 8.3 3 1.2 5 58 -500 -0.2 101 5 90 7 40 22 -1 5 5 -5 3.71 
20 6 -1 11 5 1.2 5 79 500 -0.2 98 14 110 11 44 21 -1 -5 5 -5 4.04 
19 10 1 10 3.3 1.3 5 56 300 -0.2 81 12 93 3 S 20 -1 5 5 5 3.76 
20 11 1 Q.1 3.4 1.2 4 57 500 -0.2 67 13 82 9 31 16 -1 -5 5 5 3.30 
19 10 2 10 3.6 1.2 3 63 500 -0.2 61 11 84 8 32 16 -1 -5 23 6 3.14 
16 10 2 12 3.9 1.2 3 QS 500 -0.2 50 11 79 7 29 14 -1 -5 5 6 2.98 
14 7 -1 12 3.3 1.3 2 84 500 -0.2 45 12 74 5 26 13 -1 5 23 10 3.06 
14 6 -1 11 3.5 1.1 4 97 500 -0.2 24 10 68 Q 23 10 -1 -5 12 -5 2.75 
13 12 2 12 3.9 1.1 3 59 -500 -0.2 34 8 a 7 22 11 -1 5 11 7 2.56 
12 8 1 12 4.5 0.01 3 88 go0 -0.2 32 15 75 7 23 16 -1 5 65 6 2.97 
14 Q 1 13 3.7 1.1 3 1x1 500 -0.2 45 11 m 3 24 11 -1 5 32 a 3.02 
12 8 1 12 3.3 1.1 2 110 500 -0.2 36 14 74 5 24 9 -1 -5 U 34 2.89 
12 Q -1 11 3.0 0.88 3 83 -500 -0.2 32 11 82 8 26 21 -1 5 41 -5 2.85 
11 8 1 10 2.9 0.0 3 9 0 5 0 0  -0.2 JO 10 75 8 21 16 -1 3 62 -5 2.87 
13 8 1 11 3.3 0.89 2 100 500 0 .2  37 12 72 3 23 17 -1 -5 30 -5 3.13 
15 8 -1 11 3.8 1.4 3 89 500 -0.2 52 14 84 7 29 14 -1 5 5 8 3.08 
17 Q -1 11 3.7 1.5 2 93 500 -0.2 57 13 83 7 n 13 -1 5 5 5 3.16 
17 10 2 12 4 1.2 4 76 500 -0.2 53 11 84 -1 32 16 1.5 5 18 20 3.12 
16 8 -1 13 3.9 1.1 4 100 500 -0.2 S 10 91 -1 36 16 1.2 5 23 16 3.65 
15 8 -1 12 4.2 1.1 6 140 500 -02 56 17 97 -1 3B 19 1.7 5 43 22 3.44 
15 7 1 12 4 1.2 5 110 500 -0.2 50 10 85 -1 33 16 -1 5 33 22 3 . P  
15 7 -1 13 3.9 1.2 6 110 500 -02 51 10 88 -1 35 17 -1 -5 31 13 3.36 
15 Q -1 12 3.7 1.2 5 lm 600 -0.2 a 11 83 -1 33 16 1.4 -5 41 15 3.22 
13 8 1 14 6.6 1 13 1 1 0 5 0 0 - 0 . 2  42 26 85 4 32 12 1.5 5 129 5 3 . 1 3  
13 8 -1 12 3.8 1.2 3 110 500 -02 45 8 74 4 20 13 1.1 -5 38 16 2.94 
14 5 1 12 4 1.2 4 120 500 -02 55 14 84 -1 32 15 1.4 5 48 21 3.32 
14 8 1 13 4-2 1.2 5 130 02 51 12 80 -1 31 14 -1 5 48 13 3.13 
12 7 1 11 3.2 1.1 3 73 MO 02 37 13 58 -1 24 12 -1 5 47 13 2.26 
11 10 1 12 3.2 1.2 2 93- -02 38 11 52 2 21 10 -1 5 41 Q 2.12 
12 6 1 12 3.8 1 4 100 500 02 41 10 57 5 P 10 -1 5 33 13 2.21 
12 8 -1 11 3.5 1.1 3 6U MO -02 31 12 59 -1 23 10 -1 5 30 14 2.29 
12 0 1 12 3 1.1 3 90 606 -0.2 41 12 W 3 26 12 -1 5 47 16 2.54 
13 Q 1 11 3.5 1.1 2 8 7 6 0 0 - 0 . 2  37 13 57 -1 23 11 -1 5 38 2 0 2 . 3 0  
14 7 -1 11 29 1 2  3 130 MO 0.2 42 14 do 2 24 11 -1 5 21 5 2.52 
14 7 1 11 3.1 1.1 1 la -600 -0.2 32 11 00 3 l Q  Q -1 3 12 7 2.31 

Mn* Te-T Ba-T Cr-T \P 
ICP ICP ICP ICP ICP 
ppmppmppmppmppm 

357 -10 143 40 45 
302 -10 122 34 47 
378 -10 137 41 56 
230 -10 M 61 107 
492 -10 118 56 94 
525 -10 Q5 51 82 
484 -10 106 46 72 
490 -10 150 49 71 
614 -10 116 45 a 
425 -10 111 39 59 
460 -10 75 36 48 
323 -10 103 31 41 
260 -10 138 31 44 
293 -10 195 31 36 
316 -10 42 22 26 
txa -10 134 n 33 
327 -10 140 26 36 
227 -10 111 22 24 
605 -10 1 s  n ~3 
572 -10 89 22 28 
852 -10 133 28 35 
46s -10 145 30 41 
379 -10 185 33 48 
492 -10 91 20 33 
454 -10 111 33 38 
704 -10 113 32 37 
514 -10 01 28 33 
607 -10 Q2 29 34 
500 -10 81 26 30 
35s -10 130 25 2e 
488 -10 n 24 a 
509 -10 87 28 32 
501 -10 65 26 30 
359 -10 58 20 21 
364 -10 51 17 18 
375 -10 62 18 19 
382 -10 67 10 20 
475 -10 61 21 23 
411 -10 20 P 
341 -10 116 23 n 
249 -10 1 18 1D 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

84 
85 
87 
88 
89 
90 
91 
93 
94 
95 
07 
QO 

100 
102 
im 
im 
107 
im 
108 
111 
112 
114 
11s 
116 
117 
110 
120 
la 
la 
124 
125 
1 s  
it7 
129 
ir) 
131 
1 s  
1 s  
1 s  
1 s  

Longitude Latitude 

- 1 4 5 . ~ ~ 0  6.4547 
-145.8430 65.4516 
-145.aea 6 5 . ~ ~ 0  
-145.7370 65.4288 
-145.7470 65.4204 
-16.7580 65.4274 
-145.7680 65.4265 
- 1 4 5 . m  65.4268 
-145.7920 a.4273 
-145.7990 654286 
-14- 656% 
- 1 6 7 a o  orjam 
-147330 86- 
- 1 a n i o  
- 1 a 7 t m  0 4 m  
- 1 e n i o  aim 
-147290 0 4 7 1 4  
-146~170 a 4 n i  
-145TlbO 047m 
- i e m  0.- 
-leiram e .am 
- 1 4 . a a o  s 4 i m  
- 1 e . o  0 4 1 5 3  
-14.m41) 0.4191 
- 1 4 e i . m  0436 
-14 .Q50  0.4278 
- 1 4 d l ~  e a t 7  
- ~ ~ L L . ~ M o  0 4 3 6 2  
- 1 e . m i o  mum 
- 1 e u . x ~  05.4446 
- I ~ . W J O  0.- 
- 1 4 6 . ~ 0  0.- 
- i ~ . m m  mi.- 
-14.6170 05.4812 
-16.6400 0 6 . a ~  
-146.6400 05.4700 
-14.- * . a m  
-146.a10 06.- 
- i ~ . a m  06.411~ 
-i~.ewo m.mmi 

13q-14R- 06.4781, 

SIFT W-T LbT Al' Mg' Ca' Gag Na-T K' LP Nb' Sf T a r  Y Ti' Zr-2' 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m  % % %ppm % % p p m p p m p p m p p m p p m  %ppm 

-20 -20 n 2 . s  .n .32 5 .M . i9  46 2 33 -100 10 .06 -1 
-20 24 25 1.97 .68 .32 4 .01 .19 31 2 30 -100 8 .07 1 
-20 -20 n 2.33 .so .ZQ 5 .oi .24 40 2 30 -100 11 .m -1 
-20 -a0 18 2.65 1.37 .51 9 .01 .18 32 2 24 -100 9 .ll -1 
-20 -20 18 2.59 1.25 .W 6 .Ol .22 34 3 28 -100 10 .10 -1 
-20 -20 162.36 1.16 .37 5 -.01 .16 29 2 19 -100 7 .08 -1 
-20 -20 16 2.20 1.00 .52 4 .01 .16 28 2 27 -100 7 .08 -1 
-20 -20 26 2.46 1.04 .70 4 .01 .16 38 3 37 -100 14 .OB -1 
-20 -20 20 2.27 .W .46 2 .O1 .14 29 2 25 -100 9 .07 -1 
-20 -20 m 1 . m  76 36 3 01 10 23 2 23 -100 7 06 -1 
- a  - m  i o i . s  m 3 -or 11 23 2 24 -1m a m -1 
-20 -m 2 s i n  74 37 4 01 10 21 2 ze -1m 8 M -1 
- M  -M 2 9 1 4  36 S 01 10 20 2 31 -100 8 04 -1 
- m  -m a 2 1 8  m 21 s 01 os 20 1 23 - i m  e 01 -1 
- m  -m m i *  s s 2 -01 07 is  1 26 -1m 1 03 -1 
- m  -m a s l a 2  sa D -2 or to zs 2 m - i m  o a3 -1 
- m  -20 31 in .sa 24 4 01 00 10 1 21 - 1  7 04 -1 
-a -20 j s i w  se 14 s 01 to 21 i 17 - i m  7 M -1 
-20 - m  1 57 25 -2 .O1 10 32 1 23 -1m 0 03 -1 
-a - m  2 4 1 6 1  54 14 -2 -01 .w 2s -1 14 - i m  8 02 -1 
-20 -20 m i m  m m -2 01 . i t  as 1 18 - i m  7 03 -1 
- m  - m  m I n .a u -2 a2 10 17 2 33 -100 10 06 -1 
- m  - m  zs 1.m a4 so 4 02 l o  l a  2 ~a - i m  o oa -1 
- a  - m  31 1-63 .67 30 -2 01 .oO 21 1 24 -100 10 .04 -1 
- m  -20 n 33 4 01 10 2s 1 25 -1m 11 04 -1 
-20 -20 32 1.87 75 Ja -2 . 1 24 2 lo -100 12 04 -1 
- m  - a  m i n  n 32 2 01 .xi z 1 25 -too l o  04 -1 
- m  - m  zoin n as -2 .a l o  a 1 x j  - t m  l o  04 -1 
- m  - m  n i ss n n -2 01 .a 22 1 n - i m  o 04 -1 
-m - m  u i a2 .so .w, 3 .oi .m n 1 a - i m  21 02 -1 
-a -a n i.st  .a .a -2 -.oi .oo 20 1 i s  - i m  s 04 -1 
- m  -m m 1.74 .n .ze -2 m . lo  z i zz -1m 10 .M -1 
-a -m 30 1 . w  m .a 3 .oi . lo  a 1 24 - i m  to .a -1 
-20 -10 251.16 .53 .10 -2 -.Ol .07 16 1 17 -100 7 .04 -1 
- m  - m  n 1.m .e 21 -2 -.or .ot 15 i 17 -too s .04 -1 
-m -aD x j  1.14 .SO 24 -2 -.Ol .07 15 1 -100 7 03 -1 
- a  - m  24 1.21 .s4 .a -2 -.oi .m l a  1 l o  -100 7 .m -1 
-20 -20 24 1.30 .S 31 -2 -.01 .08 17 1 18 -100 7 .M -1 
-m -a D 1-21 .ss 21 -2 -.ot . m  17 i 17 -100 7 .w -1 
- a  -m n 1.411 .so .s 3 .m .lo 17 2 as -100 o .m -1 -= -a Z l a D  S3 .31 2 Bl .OO 15 2 24 -100 8 .a3 -1 



E 
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Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Longitude Latiude Sc Hf Tal Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 Mo-2 Ni-2 ;!T Cd-2 Bi A s 2  S b T  F e 2  Mn' Te-T Ba-T Cr-T V 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m m p p m m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % ppmPPmppmppmppm 

13 11 2 14 5 1.2 2 95 500 -0.2 43 18 68 8 25 12 -1 5 29 11 2.92 440 -10 87 22 25 
14 10 2 13 4.2 1.2 4 110 500 -0.2 43 15 78 -1 26 13 -1 5 8 9 3.04 505 -10 90 22 26 
14 10 2 14 4.1 1.7 1 120 750-0.2 37 12 70 -1 23 13 -1 5 15 5 2.80 482 -10 88 20 21 
15 Q 2 14 4 1.2 4 130 500 -0.2 46 15 85 -1 28 12 1.1 5 23 10 2.98 562 -10 126 25 31 
17 8 2 13 4 1.4 -1 120 500 -0.2 53 16 67 5 29 14 -1 5 12 9 3.11 314 -10 131 32 38 
15 Q 2 15 5.3 1.4 -1 150 500 -0.2 40 18 61 3 19 10 -1 5 27 11 2.41 160 -10 (18 22 25 
14 13 2 12 3.9 1.4 -1 84 500 -0.2 40 9 54 -1 19 10 -1 5 18 5 2.33 313 -10 01 20 25 
14 0 2 11 3.8 1.4 -1 78 500 -0.2 34 11 57 -1 19 11 1.2 5 5 5 256 J60 -10 92 20 25 
14 14 2 11 3.9 1.3 -1 65 700 -0.2 36 7 55 2 19 10 -1 5 11 5 2.42 308 -10 91 20 28 
14 11 1 12 4.1 1.5 -1 50 500 -0.2 38 10 58 2 20 10 -1 5 11 5 2.55 307 -10 100 22 26 
13 12 1 11 3.6 1.4 2 74 500 -02 38 11 50 -1 20 10 -1 5 5 4 2.59 325 -10 101 22 20 
13 12 2 12 4 3  1 4  -1 6 6 - 5 0 0  -02 41 9 53 -1 18 Q -1 5 13 5 2.33 273 -10 87 19 24 
i s  10 2 14 5.1 1 4  2 n m  0 2  37 t i  61 -1 t2 14 -1 4 13 5 272 381 -10 102 22 as 
10 11 1 8 8  3.1 1.2 -1 61 500 -02 xi 10 45 -1 15 8 -1 5 6 5 2.05 Zp -10 16 18 
11 0 1 10 3 8  1 1  i n m - 0 2  2.6 11 a -1 1s a -1 s 5 4 2 . 2 7  2 2 ~  -10 TT 17 17 
1 10 2 a 6.2 1 2  2 1M 800 -02 43 21 83 -1 29 14 -1 -5 7 6 3.115 312 -10 87 20 13 
15 17 2 15 5.3 1 6  -1 74 540 -02 37 12 !B -1 16 9 -1 4 5 4 223 211 -10 103 21 2.6 
16 0 2 1s 4 1 5  3 i i 0 5 0 ~ - 0 2  ~5 20 74 6 14 1 1  5 14 5 3 1 3  i -10 100 24 n 
14 13 2 14 3 6  1 6  -1 43 -500 -0.2 25 14 58 2 18 12 -1 5 -5 6 256 445 -10 80 18 a0 
18 17 2 17 s 2 2 i m s o o - 0 2  zo lo as a 23 la -1 a 4 a 2 m  m i  -10 m 19 20 
22 15 2 18 4.8 2 3  2 1JO TM 4.2 30 18 70 1 26 19 -1 5 3 4 2W 1120 -10 95 21 21 
17 15 1 12 3.5 1 5  1 5d0 4.2 34 7 53 1 17 8 -1 5 22 4 2.08 207 -10 91 18 23 
1s Q 1 13 3.7 1 1  2 110 -500 4.2 xi 13 n 3 22 13 -1 s lo 2-61 374 -10 118 21 2s 
15 10 2 13 3.7 1.2 3 100 0.2 33 13 71 -1 23 13 -1 4 10 5 2.54 402 -10 108 23 
14 10 2 14 4.2 1 1  3 43 W 4 . 2  35 13 74 2 25 16 -1 5 6 4 2 . 6 5  621 -10 113 22 25 
13 6 2 13 3.7 0.96 4 96 -500 -0.2 34 15 74 3 25 19 -1 S 9 4 2.43 W -10 140 25 JD 
14 10 2 13 3.5 1.1 5 OI sm -0.2 35 1s m 3 n 15 -1 s 9 s 2.m ea -10 iwr 2s 30 
1s 6 1 14 3.1 1 6 120 400 4.2 Js 16 QO 6 30 1Q -1 4 5 -5 3.16 -10 1- 211 34 
13 12 2 14 4 1.4 2 12 210 4.2 S 11 a -1 23 13 -1 4 13 S 2.48 51# -10 Q6 21 2l 
12 11 2 12 3.4 1.4 1 62 510 42 33 11 54 2 18 Q -1 4 S S 2.11 -10 M 18 20 
13 Q 2 13 3.0 1.3 2 600 42 Js 11 72 -1 24 13 -1 5 4 4 2.83 360 -10 105 22 24 
IS 8 1 14 4 1.3 3 l a  600 42 47 16 82 -1 as 15 -1 -6 4 6 2-06 !% -10 1% 25 27 
14 12 2 14 3.6 1.4 2 m 600 02 n lo  a, 2 z IQ -1 a s a 272 aja -lo a3 23 23 
13 a 1 11 3.1 1.3 1 M 600 42 s 13 59 2 16 0 -1 a -5 -5 2.m 202 -10 i w  21 n 
IS 0 2 14 4 4  1.4 2 lW Snl 42 40 lQ  82 4 36 16 -1 4 -6 -5 3.12 864 -10 118 32 30 
14 7 2 15 4.3 1 3 110 600 42 38 12 M 2 29 17 -1 S a S 3.05 613 -10 137 23 27 
15 15 3 17 4-5 1.8 2 110 80 42 34 14 61 10 19 Q -1 5 14 5 2.47 401 -10 101 22 
14 5 -1 17 3 0.7 8 l a  600 42 46 33 151 8 4 96 1.6 4 20 4 5.35115Q6 -10 32l 38 
14 0 1 14 4.1 1.4 2 96 600 -0.2 a 16 70 6 22 14 -1 4 17 4 3.42 sM -10 IS4 23 29 
15 0 2 13 3-6 1.5 2 86 600 02 39 12 a 7 10 0 -1 5 21 -5 2.50 244 -10 125 21 28 
14 11 2 13 4 1.7 1 la,  soo 42 s 14 64 4 m e 1.1 a n a 2.52 no -lo ioa m 23 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

200 
201 
203 
206 
207 
208 
211 
212 
213 
214 
216 
217 
210 
219 
221 
m 
m 
p5 
22O 
Z 7  
228 
231 
232 
233 
2s 
t# 
~ J I  
no 
2 0  
241 
242 
2- 
247 
~ 1 1  
249 
252 
ZS6 
S O  
261 

1615 

Longitude Latidude 

-145.4790 65.4585 
-145.4700 65.4600 
-145.4620 65.4624 
-145.4~0 6 5 . ~ ~ 2  
-145.4520 65.4746 
-145.4540 65.4789 
-145.7350 65.3756 
-145.7270 66.3727 
-145.7170 65.3713 
-145.7090 86.3680 
-145.- 86.m1 
-1e.m 4s- 
-1e.awo 05- 
-16.6NO 86.SB1 
-1e.emo 0.3677 
-1e.mm 66.- 
-ie.srro 86.- 
-16.7340 86.3645 
-1e.m 05.1564 
-146.7150 86.3561 
-146.- 86.5638 
-145.7540 86.391 
-116.7060 86.- 
-146.770 86.3545 
-1e.m 86.3522 
-1e.m 0.3539 
- i ~ . ~ ~  86.158 
-1a.m 86.- 
-16.- 66.3309 
-1a.m 86.3305 
-146.7750 86.3295 
-146.- 66.3302 
-146-11a0 a.3fX3 
-1e.a~~~ 06.554 
-146.- 06.3340 
-14.0440 8 6 . ~ ~ 2  
-146.- 86.3293 
-146.6150 86.3157 
-1e.74~ 05.- 
-146.- ddSOSZ 
-146.m 

Sn-T W-T La-T AP Mg' Ca' Ga' Na-T K' U' Nb' SV Ta-Z' Y Ti' Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm 96 % %ppm % %ppmppmppmppmppm %ppm 

-20 -20 32 1.47 .57 .27 -2 .01 .07 17 1 23 -100 9 .03 -1 
-20 -20 3Q 1.54 .58 .24 -2 .O1 .08 17 1 20 -100 9 .03 -1 
-20 -20 31 1.39 .55 .33 -2 .01 .07 18 2 32 -100 7 .W -1 
-20 -20 31 1.70 .so .a -2 .oi .OQ 19 2 23 -100 10 .a -1 
-20 -20 28 1.95 .68 .24 3 .01 .10 18 2 20 -100 9 .05 -1 
-20 -20 40 1.46 .!i6 .18 4 -.01 .05 19 1 19 -1OQ 9 .04 -1 
-20 -20 24 1.28 .49 .3i -2 .02 .06 14 1 2s -100 7 .06 -1 
-20 -20 23 1.27 .40 .3Q -2 .Ol .06 15 2 24 -100 7 .04 -1 
-20 -20 22 1.27 .51 .31 -2 .01 .OB 14 2 24 -100 7 .S -1 
-20 -20 24 1.33 .52 .30 -2 .O1 .M 14 2 24 -100 7 .S -1 
-20 -20 24 1.36 .S2 .31 -2 01 .08 15 2 25 -100 7 0 -1 
-XI -20 a 1.22 .a .3i -2 or a 14 2 24 -100 6 a -1 
-m -m nia .= .u -2 01 oa 16 2 2s -100 a 06 -1 
-20 -20 20 1.06 .41 .22 -2 -01 .a 12 1 18 -100 5 04 -1 
-m -20 m 1.12 46 IQ -2 -01 M 1s 1 17 -100 s 03 -1 
-XI -20 9 1.56 .s 42 2 -01 10 n 2 2s -100 13 01 -1 
-m -m 2 1.30 47 .32 3 m a 15 2 25 -loo 7 a -1 
-20 -20 34 1.46 .O .31 -2 01 .08 18 2 B -100 8 0s -1 
-20 -20 30 1.P .6 .24 2 01 05 15 1 22 -100 6 03 -1 
-20 -20 33 1.10 .45 .31 -2 .O1 .08 15 2 29 -100 8 03 -1 
-20 -20 36 la 4 -32 -2 01 07 17 2 29 -100 Q 03 -1 
-20 -20 25 1.19 .43 -26 3 01 .0 15 1 23 -100 6 05 -1 
-20 -20 31 1.46 .4s .29 -2 .Ol .08 Z 1 29 -100 Q .03 -1 
-20 -20 32 1.42 .47 .26 -2 0 08 23 1 27 -100 8 .W -1 
-20 -a u 1.51 .a . 2 ~  -2 .of .07 a 1 XI -100 Q .m -1 
-20 -20 34 1.m .si .n -2 .02 .07 a 1 n -loo Q .m -1 
-m -a a 1.m .53 .n -2 .M .oe a 1 aa -loo Q rn -1 
-m -20 40 2u3 .ss .as -2 .m .lo YJ 1 30 -la, to .m -1 
-20 -20 31 1.25 .51 .34 -2 Ol 08  18 1 39 -100 Q .04 -1 
-m -a n 1.13 .a .a -2 .oi .oa is 1 ze -roo 7 .m -1 
-20 -20 301.37 .56 .30 2 .Ol .08 21 2 34 -100 Q .04 -1 
-20 -20 32 1.56 .UO .34 -2 .M .08 25 2 41 -100 Q .M -1 
-20 -20 2P 1.32 .S4 .32 -2 .Ol .07 20 1 33 -100 7 .W -1 
-20 -20 n 1.32 .a 21 5 .of .07 is 2 20 -roo 7 .o, -1 
-XI -20 33 1.57 .74 .4 -2 .Ol .13 26 2 a -100 10 .S -1 
-m -20 xi 1.n .s6 m a .oi .oa YJ 1 32 -100 10 .m -1 
-20 -20 4s 1.32 .4s .xi -2 .O1 .07 20 1 32 -100 10 .a3 -1 
-XI -20 4s 220 .S2 .05 -2 .O2 .13 Is 2 63 -100 15 .02 -1 
-20 -20 n 1.a .s .s -2 .m .m m 2 si -too Q .rw -1 
-20 -20 30 1.46 .SO .st 3 .02 .m 17 1 34 -100 7 .S -1 
-aD -20 31 1.31 .46 .32 5 .02 .07 17 1 33 -100 7 .M -1 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Mn* Te-2' Ba-2' Cr-T \P 
ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m  

1079 -10 147 22 25 
814 -10 in m 23 
802 -10 125 19 21 

1092 -10 138 20 23 
1167 -10 151 21 24 
622 -10 134 21 25 
767 -10 143 20 24 
370 -10 101 16 18 
346 -10 in 22 26 

1045 -10 161 25 30 
4B4 -10 136 20 24 
085 -10 166 22 ?9 
370 -10 121 21 26 
403 -10 122 24 26 

1622 -10 la 27 35 
437 -10 79 10 10 
490 -10 101 23 24 
441 -10 m 20 20 
535 -10 65 19 20 
314 -10 73 17 18 
309 -10 70 17 16 
387 -10 78 20 19 
420 -10 m 19 10 
395 -10 85 19 18 
370 -10 76 17 19 
346 -10 75 17 17 
418 -10 82 18 10 
313 -10 94 20 21 
442 -10 96 19 20 
458 -10 m 21 22 
702 -10 90 21 23 
438 -10 114 22 25 
388 -10 110 20 23 
288 -10 132 24 28 
380 -10 80 21 22 
157 -10 68 21 24 
587 -10 65 10 18 
570 -10 94 16 18 
647 -10 89 16 17 
884 -10 101 18 10 
512 -10 112 a0 21 

SAMPLE 

267 
268 
269 
270 
272 
273 
274 
275 
277 

279 
2W 

261 
2D1 

293 
297 

301 
3M 
303 

3(# 

307 

310 
311 
312 
314 
315 
316 
318 
319 
3p 
323 
3 S  
3 S  
328 

Longitude Miude 

-145.6330 65.2878 
-145.6390 65.2914 
-145.6450 65.2940 
-145.6520 65.2971 
-145.6560 65.3008 
-16.6590 65.3052 
-145.6610 65.3089 
-16.6820 65.3131 
-16.- S.3175 

278-146.CmO 66.3215 
-146.- 85.3256 
-146.0610 85.3304 

S2-146.SSm 66.- 
-14.6630 66.3390 
-146.640 66.- 
-146.5410 66- 
-146.5dM 66.2674 
-145.5410 662921 
-146.5660 8 5 . W  
-146.56)o 66.= 

298-14.5680 85.3125 
-16.5652 86.31S 
-16.5630 B.3201 
-146.5470 66.3240 

3M-146.5630 66.3291 
-14.5680 66.3323 
-146.5410 66.3362 

308-146.5410 66.- 
-146.580 85.3427 
-146.5180 85.3467 
-146.- 66.3488 
-146.5900 86.3500 
-146.6000 
-146.614) 6.3621 
-146.5870 0&351@ 
-146- -3681 
-146.- 
-146.MlO S.3108 
-146.5810 6.3126 
-1Yi.9010 -3130 
-146.8010 -134, 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 Mo-2 Ni-2 Co-T Cd-2 Bi As-2' Sb2' Fe-2' 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppmppmppmppmppmppmppmppmppmppmppmppmppm p p m p p m p p m p p m p p m  % 

14 11 2 14 4.2 1.3 2 110 500 -0.2 34 15 85 12 22 16 -1 5 18 5 2.97 
15 13 1 14 3.9 1.4 2 100 500 -0.2 35 17 72 7 21 13 -1 5 16 5 2.69 
15 12 2 15 3.9 1.6 3 98 500 -0.2 35 14 73 3 19 12 -1 5 20 5 2.57 
14 10 1 14 4 1.5 3 96 680 -0.2 35 18 78 3 21 15 -1 3 12 5 2.71 
14 9 1 14 4.3 1.3 3 120 500 -0.2 35 17 79 4 21 15 -1 5 19 5 2.92 
14 11 2 14 4.2 1.5 2 120 500 -0.2 33 18 72 4 20 13 -1 5 14 5 2.74 
13 9 1 13 3.9 1.4 2 110 500 -0.2 32 15 72 3 20 13 -1 5 8 5 2.74 
13 13 2 14 4 1.6 1 100 500 -0.2 30 14 56 -1 15 9 -1 5 15 5 2.12 
15 14 1 16 4.9 1.6 2 89 890 -0.2 36 16 65 4 20 10 -1 5 11 5 2.53 
14 11 2 14 4.7 1.4 3 100 500 -0.2 39 21 76 11 25 16 1 5 14 5 2.81 
15 12 1 14 4.5 1.6 -1 68 510 -0.2 34 13 64 3 19 12 -1 5 5 5 2.15 
14 16 2 16 5 1.4 2 07 (180 -0.2 36 17 76 10 22 17 -1 5 5 5 2.90 
13 11 2 13 4 1.5 1 100 500 -0.2 34 16 BQ 6 19 10 -1 5 5 3 2.38 
14 12 2 14 3.4 1.5 1 80 720 0 . 2  3(1 13 63 5 21 12 -1 5 5 5 2.57 
14 8 1 14 2.9 1.2 4 98 500 0 . 2  33 18 81 8 26 22 1.2 5 8 5 5.27 
14 9 2 13 3.2 1.6 2 94 500 -0.2 30 Q 85 5 m 12 1 5 5 5 2.52 
14 9 2 14 3.8 1.4 2 110 500 -02 34 11 76 13 3 14 -1 -5 8 5 2.87 
15 8 2 14 3.8 1.5 2 94 650 0 . 2  32 12 68 6 22 12 -1 5 5 -5 2-67 
13 0 2 12 3.4 1.5 1 87 500 0.2 31 12 68 7 22 13 -1 5 5 5 2.85 
15 17 2 16 4.5 1.6 -1 77 900 -0.2 32 0 57 4 18 10 -1 5 7 5 2.24 
12 11 1 13 3.5 1.3 1 78 530 -0.2 27 10 60 8 aD 11 -1 5 5 5 2.50 
13 12 2 14 3.9 1.4 1 94 500 -0.2 31 11 61 -1 22 11 -1 5 5 5 2.49 
14 10 2 13 3.6 1.3 2 83 500 -0.2 2D 10 64 -1 22 11 -1 -5 5 5 2.72 
13 10 1 13 3.8 1.3 2 81 500 0.2 24 10 64 -1 2l 11 1 3 5 5 2.58 
13 15 2 14 4 2  1.2 -1 71 510 -0.2 30 11 58 -1 a0 11 -1 5 5 5 2.47 
14 12 2 13 3.9 1.3 1 84 500 0.2 28 10 BD -1 10 11 -1 5 5 5 2.52 
15 11 2 16 4.7 1.2 2 110 500 -0.2 35 12 (15 -1 22 13 -1 5 9 5 3.14 
14 0 2 13 3.5 1.3 1 63 500 -0.2 31 11 63 -1 21 11 -1 5 7 6 2.53 
14 12 2 15 4.4 1.3 1 110 500 0.2 32 11 63 -1 21 12 -1 5 5 5 2.71 
15 10 2 14 4.1 1.3 2 91 500 0.2 33 11 89 -1 23 12 -1 5 5 5 2.65 
14 8 2 13 3.7 1.1 -1 96 500 0 .2  35 15 68 -1 25 16 -1 5 5 5 3.28 
14 7 2 14 3.3 1.3 2 100 500 02 29 11 64 -1 aD 12 -1 5 8 5 2.76 
14 8 2 13 3.5 1.3 2 81 93 02 30 13 (12 -1 19 10 -1 5 5 5 2.64 
16 8 2 16 4.3 1.3 2 120 600 42 S 15 74 2 25 12 -1 5 5 5 2.94 
14 8 2 13 3.5 1.1 2 n 02 34 13 64 -1 11 -1 5 5 5 2.00 
14 10 2 13 3.4 1.3 1 96 500 -02 27 14 56 6 18 7 -1 -5 16 -5 2% 
13 8 2 14 4.5 0.W 3 93 42 33 11 64 1 25 13 -1 5 4 5 3.02 
15 11 2 18 4.6 1 5  1 W 500 02 31 13 71 -1 19 12 -1 5 5 5 3.07 
15 15 2 20 5 2  1.7 2 120 500 42 30 16 89 -1 19 12 -1 5 5 5 3.10 
15 10 2 18 5.1 1.5 2 130 510 42 37 21 75 3 22 14 -1 5 8 5 3.73 
16 9 2 19 4.7 1.4 3 110 93 42 39 16 72 1 22 11 -1 5 5 5 3.28 





Appendix 1. Concentration of trace elements in Circle Mining Distrid stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Longitude Mitude 
i 

-145.6105 65.3159 
-145.5620 65.3254 
-145.5600 65.3251 
-145.5710 65.3254 
-145.5810 65.3266 
-145.5880 65.3293 
-145.5880 65.3319 
-145.5660 65.3380 
- 1 4 5 . 5 ~ ~ 1  6.3417 
-145.- 6.3164 
-145.5350 663473 
-145.- 11113241 
-145.52m 0 m 1  
-146.5110 03200 
- 1 6 5 1 4  0 3 X n  
-16.- 0 3370 
-146.- 0.- 
-14.- 0.- 
-14.- 0 . 3 6 8  
-146.4640 0.349 
-16.- 0.m 
-146.5190 66.3191 
-146.5110 0.31m 
-1e.4140 0.- 
-146.4010 a.Zb73 
-14.- 11112961 
- 1 . 4 1  0 .  
- l a -  a.4117 
- 1 .  m i  
-14.4230 0.- 
- 1 a . a o  0.3297 
-16.4im 0.1344 
-146.- 0.35911 
-146.4aa a- 
-14.41- a . w 4  
- 1 a . 4 1 ~ 1  0.- 

- i a . ~ s o  a.sriej 
- 1 a 4 i m  
-1a.4110 
- 1 a u w  arwu 

- 1 4 4 O l 0  

Au Ir Agl Zn-1 Mo-1 Ni-1 Co-1 Cd-1 As-1 Sb-1 Fa1 Se Ta l  Ba-1 Cr-1 Sn-1 W-1 Cs La-1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

5 -100 -5 -200 -2 -20 13 -10 7 0.8 4.1 -10 -20 910 1m -200 -2 3 61 120 8.4 -2 4 5 -0.5 
5 -100 5 -200 -2 35 19 -10 9 0.9 4.4 -10 -20 850 90 -200 4 3 57 110 8 -2 -1 -5 0.5 
5 -1 00 -5 -200 -2 56 20 -10 9 0.9 4.6 -10 -20 980 91 -200 -2 4 60 110 8.3 -2 -1 -5 0.6 
3 -100 5 -200 -2 -20 25 -10 9 0.9 4.2 -10 -20 880 110 -200 -2 4 58 130 8.3 3 1 d 0.6 
5 -100 -5 -200 -2 58 18 -10 8 0.8 4.2 -10 -20 860 89 -200 2 3 48 94 7.3 -2 -1 5 -0.5 
5 -100 -5 -200 -2 30 Z -10 10 1.1 4.4 -10 -20 940 120 -200 2 3 58 130 8.2 -2 1 5 -0.5 
-5 -100 S -200 -2 21 14 -10 11 1 3.5 -10 -20 910 110 -200 -2 4 41 87 5.3 -2 -1 -5 0.5 
5 -100 6 -200 -2 35 13 -10 12 2.2 3.6 -10 -20 600 89 -200 -2 3 60 120 8.2 -2 1 -5 0.5 
s -100 -5 -zm -2 -20 16 -10 11 1.8 3.6 -lo -20 m 120 -200 3 3 81 170 11 3 1 a 0.7 
-5 -100 -6 -200 -2 -20 14 -10 10 1.7 3.2 -10 -20 670 Q2 -200 -2 3 69 130 9.4 -2 1 5 0.9 
-6 -100 -5 -200 -2 -20 18 -10 22 3.3 4 4  -10 -20 730 98 -200 3 3 62 110 8.6 -2 1 5 0.6 
-6 -100 -6 -200 -2 45 18 -10 14 1 Q 3 6  -10 -20 7UO 97 -200 -2 4 50 100 6.8 -2 -1 -5 0.6 
4 -100 -6 -200 -2 -20 14 -10 Q 1 6 3 5  -10 -20 1WO 95 -200 -2 4 47 95 6.6 -2 -1 5 0 . 5  
4 -100 4 -200 -2 -20 16 -10 11 1 7  3 8  -10 -20 a e2 -200 3 3 50 M 7.1 -2 -1 5 0 6  
4 -100 -6 -200 -2 -20 13 -10 8 14  3 4  -10 -20 ole 100 -200 -2 3 Xl Q6 6.8 -2 -1 -5 0.6 
6 -100 4 -200 -2 33 14 -10 7 1.3 3.5 -10 -20 000 05 -200 -2 3 47 W 6.4 -2 1 -5 -0.5 
7 -100 4 -200 -2 -20 -10 -10 5 1.2 3.2 -10 -20 Too m -200 -2 3 45 79 6.1 -2 -1 -6 4 .5  
4 -100 4 -200 -2 so 10 -10 18 3.4 4.8 -10 -20 640 100 -200 3 4 54 110 8 2 -1 d -0.5 
4 -100 4 -200 -2 -20 18 -10 18 3.6 4.3 -10 -20 700 OJ -p0 -2 4 63 130 8.8 -2 1 -5 0.6 
-6 -100 4 -200 -2 43 16 -10 18 5.1 3.6 -10 -20 !MO 71 -200 -2 3 61 130 8.8 -2 -1 -5 0.7 
4 -100 4 -200 -2 n l o  -lo Q 1 4.2 -lo -20 1000 74 -am -2 4 si  m 7.2 -2 -1 5 0.6 
4 -100 -6 -200 -2 -20 16 -10 6 1 3.3 -10 -20 910 100 -200 -2 2 43 87 6.1 -2 -1 5 -0.5 
4 -100 -6 -200 -2 -20 -10 -10 5 0.8 3.3 -10 -20 s#, 93 -200 -2 2 45 QO 6.4 2 -1 -6 0.6 
4 -100 4 -ax, -2 -20 i s  -10 7 0.9 3.5 -to -m sao M -am -2 3 81 6.7 -2 -1 4 0.6 
4 -100 -6 -200 -2 -20 21 -10 Q 1.1 4.1 -10 -20 820 93 -200 2 3 50 W 7.1 -2 -1 -5 0.6 
4 -100 4 -200 -2 -20 21 -10 7 1.2 3.8 -10 -20 560 56 -- -2 2 43 6.4 -2 -1 -6 -0.5 
-6 -100 4 -200 -2 31 20 -10 0 1.3 3.7 -10 -20 sao 02 -200 3 2 91 6.7 -2 1 5 -0.5 
e -100 4 -am -2 -20 20 -lo Q 1.3 3.6 -10 - m  sr, -a#, -2 2 a M 6.4 -2 1 s -0.5 
4 -1m 4 -a#, -2 s is -lo 12 1.7 4.4 -10 - m  m loo -am 3 2 rz w 6.2 -2 1 5 0.5 
-6 -100 4 -2 Q 21 -10 12 1.6 4.6 -10 -20 100 -2 3 44 93 6.5 2 -1 5 0.5 
6 -100 4 -am a 30 17 -10 11 1.7 3.8 -lo -20 m, loo -200 -2 3 w, m 5.9 -2 1 -5 -0.5 
7 -1m 4 -a#, -2 n 18 -lo 11 1.6 3.0 -lo -20 soo rs -200 -2 3 4a im 6.6 -2 -1 5 -0.5 
4 -100 6 -200 -2 40 14 -10 13 1.8 3.0 -10 -20 em ol -200 -2 2 a 77 5.8 -2 1 -5 -0.5 
-6 -1m 4 -zoo -2 52 2s -lo 11 in 4.5 -lo -20 aso w -am -2 3 a TCJ ao -2 -1 5 0.6 
o -100 -6 -200 -2 so ar -lo 12 1.3 s -lo -m 710 im -200 -2 3 47 100 7.3 -2 -1 -6 -0.5 
7 -100 4 -200 -2 a 29 -10 6 0.8 5.1 -10 -20 aao 110 -am -2 2 a TCJ 6.7 -2 1 5 -0.5 
4 -im -6 -am -2 -m sa -10 6 0.8 5.1 -to -20 sao iso -200 2 3 uz M 7 -2 -1 -5 0.6 
-6 -100 -6 -200 a tu as -lo 7 O.Q as -10 - m  em 110 -zm -2 3 a n 6.6 -2 -1 -5 0.5 
4 -1m -6 -100 -2 -m a -10 4 0.6 s.s -10 - m  rro iso -200 -2 1 33 57 6.2 -2 -1 -5 -0.5 
-6 -1m -6 -a#) -2 rn n -10 s OR 6 -10 -m 470 la0 -a#, -2 2 s TCJ 6.0 -2 1 -6 0.5 
6 -100 -6 -a#) -2 4 21 -10 10 1.3 4 -10 -201000 lm -a#, -2 3 47 91 7 -2 -1 -6 -0.5 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

329 
331 
332 
333 
334 
336 
337 
33Q 
340 
341 
342 
343 
345 

347 

360 
351 
352 
353 
~ 5 6  
356 
367 
359 
#Z 
389 
J~O 
374 
375 
~n 
37Q 
mo 
a 1  
m 
m 

rn 
S8 
S O  
101 
jgCL 

Long- Latitude 

145.6105 65.3158 
-145.5620 65.3254 
- 1 4 5 . W  65.3251 
-145.5110 65.3254 
-145.5810 65.3266 
-145.5880 65.3293 
-145.960 65.3319 
-145.5660 85.3390 
- 1 4 5 . W  65.3417 
-145.- 86.364 
-1455330 m.3473 
-145.5380 03241  
-146.5270 O m 1  

= - l e a 0  exme 
-14.5140 06- 

349-146- 0 5 5 1 0  
-146.- 0.3402 
-146.- 0.345 
-146.4650 8 6 W  
-146.- 86.349 
-145.sao 0.3225 
-146.5190 86.3191 
-145,5110 (16.31- 
-145.4140 86.27511 
-16.4DlO (16.2673 
- 1 e . W  86.2961 
-145.41#) (16.m 
-146.- e.4117 
-146.- 0.4106 
- i ~ . a a  0.sxi6 
-146.410 0.3297 
-1e.4im 0.3344 
- 1 4 5 . ~  66.- 
-146.- 
-146.4190 em474 
-146.4150 86.3609 
-1a.4150 m.3666 
-146.41SD 66.3642 
-146.4110 O . a  
-14.- 
-14.410 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb 211-2 h b 2  Ni-2 Co-T Cd-2 Bi A s 2  Sb-T Fa-2" Mn' T a T  Bar Cr-T V 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % ppmppmppmppmppm 

14 11 2 18 4.5 1.5 2 110 500 -0.2 32 19 74 -1 20 13 -1 5 10 5 3.16 607 -10 91 17 18 
16 12 2 16 4.9 1.5 4 110 530 -0.2 34 18 81 -1 29 16 -1 5 5 5 3.03 625 -10 104 25 24 
16 10 2 16 5.3 1.5 4 96 580 -0.2 37 15 83 -1 29 16 -1 5 5 5 3.13 600 -10 105 26 25 
17 10 2 16 5.8 1.3 4 120 500 -0.2 43 20 87 -1 29 18 1 5 5 5 3.07 923 -10 116 25 27 
15 7 1 15 5.4 1.2 4 110 530 -0.2 41 20 88 -1 28 16 -1 5 8 5 3.12 762 -10 118 24 26 
16 Q 1 16 8.4 1.2 5 110 500 -0.2 42 22 93 -1 33 21 -1 5 13 5 3.19 1184 -10 132 25 26 
14 9 1 12 3.3 1.3 1 110 -500 -0.2 26 21 61 -1 20 8 -1 5 5 5 2.55 173 -10 119 27 34 
13 11 2 15 3.9 1.2 1 110 -5DO -0.2 26 12 64 -1 20 12 -1 5 5 5 2.70 364 -10 76 17 17 
15 21 3 18 4.9 1.3 -1 88 680 -0.2 22 7 49 2 15 8 -1 5 5 5 2.13 288 -10 (#1 14 14 
13 15 2 15 4.2 1.2 1 92 500 0 . 2  24 12 53 -1 16 Q -1 5 10 7 2.26 248 -10 62 14 13 
13 11 2 15 3.3 1.1 2 M -500 0 . 2  27 13 63 -1 lQ 14 -1 5 16 5 3 . 4  361 -10 70 16 17 
13 10 2 12 3 5  1 4  1 110 620 0 2  32 12 67 -1 24 13 -1 5 5 5 2.87 400 -10 101 22 23 
16 6 1 13 3.3 15  2 110 560 -0.2 35 14 68 -1 23 11 -1 5 13 Q 2.61 236 -10 122 26 29 
16 7 2 13 3.3 1 6  -1 96 500 0 . 2  35 11 M -1 24 12 -1 s 5 2.78 387 -10 110 23 zs 
1s 7 2 13 3.2 14  -1 100 SO0 0 . 2  31 13 64 -1 20 10 -1 5 5 5 2-50 240 -10 106 22 28 
14 6 2 11 3 1.5 -1 87 -500 0 2  2Q 13 56 1 18 8 -1 5 5 5 2.25 181 -10 98 19 22 
13 7 2 11 3 1.5 -1 70 500 0 .2  2Q 11 51 1 15 8 -1 5 5 5 1.M 138 -10 83 18 20 
16 8 2 16 4.1 1.3 2 110 500 0.2 43 11 81 3 26 14 -1 5 6 5 3.54 483 -10 98 22 24 
16 12 2 17 4.6 1.2 -1 OB -500 0.2 37 Q BO -1 25 14 -1 5 10 5 316 483 -10 70 17 18 
13 14 2 14 3.0 0.06 1 94 740 0.2  24 8 57 -1 10 10 -1 5 Q J 2 . S  p2 -10 63 15 15 
15 14 2 1s 4.2 1.3 3 95 6 ~ )  -0.2 34 17 n 4 21 13 -1 5 Q 2.70 as -lo la 2s 33 
14 10 2 12 3.2 1.6 1 99 -500 0 .2  38 12 59 -1 17 Q -1 5 10 5 2.26 218 -10 114 21 25 
13 11 2 13 3.5 1.7 -1 92 m0 0.2 27 12 53 -1 17 8 -1 J 13 5 1.98 185 -10 03 lQ 21 
14 11 2 12 3.4 1.4 1 03 600 0.2 31 8 61 5 2l 12 -1 4 17 5 2.53 464 -10 BO 18 1Q 
15 0 2 13 3.4 1.3 2 91 600 0.2 34 12 72 5 P 13 -1 5 10 5 2.82 536 -10 04 21 22 
12 10 2 13 3.3 1.2 1 61 610 0.2 34 11 63 -1 21 13 -1 5 12 5 2.68 507 -10 88 17 18 
14 Q 2 12 3.3 1.2 2 n 620 02 33 7 61 2 21 12 -1 J 11 J 2.64 449 -10 74 21 24 
13 6 2 10 2.9 1.1 2 61 600 4.2 34 7 56 -1 20 12 -1 -5 14 5 2.50 388 -10 60 20 22 
15 7 2 11 3.1 1.3 -1 79 640 0.2 U 10 74 7 13 -1 4 15 5 3.22 444 -10 117 28 35 
17 7 2 12 3.a 1.2 3 M 600 0.2 u Q n 1 as 1s -1 5 l o  3.20 sos -lo ioe 29 xi 
14 7 1 10 3 1.2 1 S 600 02 41 Q 86 8 21 12 -1 5 16 3 2.68 318 -10 100 24 31 
14 10 2 11 3.2 1 2  -1 m 600 0.2 35 13 az 4 23 12 -1 5 8 5 2.07 -10 76 23 n 
14 7 1 10 2.7 1.3 2 63 600 0.2 41 7 59 -1 22 11 -1 5 13 3 2 . n  2a4 -lo ue 22 29 
17 7 1 11 3.7 1 3 w 600 0.2 45 12 M 4 34 l o  -1 -5 21 5 3.63 1154 -lo 11s 33 40 
17 7 2 12 3.15 1.1 3 91 600 0.2 u 10 m 3 32 17 -1 J -s -ti 3.46 me -10 99 31 37 
21 6 1 10 3.4 1.1 3 WO 4.2 56 8 (15 4 35 19 -1 5 20 5 3.57 714 -10 W 39 40 
a e 1 10 3.7 1 5 76 600 0.2 n 11 107 10 43 2s 1.1 -5 5 5 4.20 1 1 s  -10 in 40 az 
21 7 1 10 3.4 1 2  3 77 600 0.2 (16 8 Q 36 20 -1 5 5 -5 4.m W -10 100 U 57 
16 7 -1 7.8 2 4  1.3 3 50 600 02 01 Q 78 2 4 23 -1 5 5 5 4.52 471 -10 M 58 78 

6 1 8.6 2 7  1.4 2 S7 600 0.2 71 8 78 -1 37 21 -1 5 5 5 4.14 513 -10 74 49 06 
16 8 2 12 3 1 2  3 100 02 9 18 00 4 30 16 -1 -5 10 5 3.45 870 -10 151 34 43 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

329 
331 
332 
333 
334 
3 S  
337 
sx~ 
340 
341 
342 
343 
343 
346 
347 
wa 
xu 
351 
362 
363 

S6 
#t 
569 
~2 
am 
370 
374 

m 
37B 
380 
mi 
363 
3M 
sa 
387 
sa 
300 
so1 
39o I 

Longhie Lath& 

-145.6105 65.3159 
- 1 a . s m  65.3254 
-145.5600 6 5 . 3 ~ 1  
-1a.wio 65.3254 
-145.seio 65.32138 
-145.5880 65.3293 
-145.- 65.3319 
-14~.5~j60 IE .~~BO 
-145.5480 g5.3417 
- 1 4 5 . W  66.3464 
-145.5310 05.3473 
-16.- m.j141 
- 1 a . m  m . 3 ~ 1  
-145.52lO 
-145.51~1 05.3327 
- iwioao m.xm 
- 1 4 6 . ~ ~  m.= 
-146.4920 0 5 . m  
-la.- 8 5 . w  
-16.- m.3499 
- 1 4 6 . ~ ~ 0  m.= 
-146.5190 85.3194 
-1a.5110 m.3160 
-146.4140 m m  
-146.4010 =.am 
-146.4040 a m  
-146.4100 0.3006 
-146.- 0.4117 
1 4 
-146.- 0 . ~ ~ 6  
-1*.4(0 0- 
-1641m S.3344 
-146.- s.- 
-14- 0.3440 
-144100 063474 
- 1 a 4 i m  a3609 
-144190 (16.= 
- la4190 amc~ 
-164110 a- 
- 1 4 0 0  
-144o1o 4 

Sn-2 W-T La2 AP Mg' Ca' Ga' Na-2 )C ti' Nb' Sr' Ta-T Y T'i' Zr-2 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm % %ppm % %ppmppmppmppmppm %PPn 

-20 -20 41 1.35 .47 .32 -2 .O1 .08 21 1 30 -100 8 .03 -1 
-20 -20 3 6 1 . ~  .60 .4i -2 .oi .lo 26 2 39 -1m 11 .W -1 
-20 -10 38 1.71 .a .43 -2 .oi .ii 27 2 42 -100 12 .W -1 
-20 -m n 1.76 .56 .Q -2 .oi . i t  26 2 46 -1m 12 .W -1 
-20 -10 351.75 .s .a -2 .oi . i2 2s 2 44 -1m 11 .W -1 
-20 -20 41 1.86 .W .52 -2 .01 .12 26 2 56 -100 15 .04 -1 
-20 -20 24 1.77 .48 .18 5 .01 .09 16 1 18 -100 5 .a3 -1 
-20 -20 37 1.25 .e . z  2 .oi .a 16 t n - i m  6 .a2 -1 
-20 -20 Q 1.07 .4i .i6 3 -.oi .W 13 1 i s  -1m s .03 -1 
-20 -20 39 1.07 .43 .17 -2 -.01 .04 14 -1 20 -100 5 .03 -1 
-20 -20 37 1.07 .43 .l@ -2 -.01 .M 14 -1 21 -100 6 .a2 -1 
-20 -20 2D 1 . 4  .54 .31 -2 .01 .07 18 2 34 -100 7 .03 -1 
-m -20 jo 1 . v  .st .a 4 .a .m 18 2 ~s - i m  7 .a3 -1 
-20 -20 2D 1.54 .56 .35 -2 .01 .07 18 2 37 -100 7 04 -1 
-m -20 a 1 . s  .s .a 3 .a .m 17 2 31 -1m a .xu -1 
-m -m m 1 . a  .a .24 3 .oi .m 15 2 2~ -1m s .M -1 
-20 -m zs 1.25 .a .24 4 .oi .a 13 1 24 -1m 5 .M -1 
-20 -20 31 1 . 4  .56 .39 -2 .a -07 19 2 35 -100 8 .04 -1 
-20 -m JJ 1.17 .a .m -2 .of .m 1s 1 2s -1m 6 .M -1 
-20 -m # 1.m .44 .25 3 -.01 .06 14 1 23 -100 7 .M -1 
-m -m 2~ 1.7s .so .M 4 .a . i t  ie  2 a -im 8 .M -1 
-a0 -20 24 1.47 .47 .31 2 .a .08 15 2 25 -100 6 .06 -1 
-20 -m s im .4i .n 3 .a .07 i s  -1 s - i m  5 .m -1 
-m -m zs 1.1s .a .3i -2 .oi .m 14 1 ;la -100 7 .m -1 
-m -m m 1.30 .s .n -2 .oi .oe ie i so -100 s .a -1 
- m  -m 2s 1.00 .4 .30 -2 .m .07 14 -1 n -100 s .M -1 
-a0 -P 24 1.34 .56 .31 -2 . . 16 -1 16 -100 6 .04 -1 
-aD -20 23 la .54 28 -2 -.Ol .as 15 1 -100 5 .04 -1 
a -20 23 1.74 . 0  .a -2 .02 .m 10 1 M -100 7 .04 -1 
-m -m zs 1 . n  .m .a -2 .a .m ao 2 35 -100 8 .a -1 
-m -20 22 1.54 .SO .30 -2 .a .06 16 1 26 -100 6 .M -1 
-20 -20 25 1.34 .54 -27 -2 .Ol .05 16 1 25 -100 6 .04 -1 
-m -m n 1.47 .s a -2 .a .m 14 i 23 -100 5 .as -1 
-20 -m 23 130 .7Q .41 -2 .Ol .08 24 1 35 -100 @ .04 -1 
a -m 23 1.m .74 .36 -2 .Ol .8 23 1 27 -1M 8 .M -1- 
- m  - m  m 204 .m .a -2 .m .lo 24 i so -100 s .mi -1 
-20 -10 262246 .@8 .* -2 .Ol .13 28 2 37 -100 11 .06 -1 
-m -ao m 2as 1.m .a -2 m .12 zs i s -roo 7 .a -1 
-20 -20 13- 1-27 .U 4 .Ol .13 26 2 a0 -100 7 .8 -1 
-a0 -20 16 231 1.16 .37 3 -.Ol .12 24 2 aD -100 7 . -1 
-a -a so 210 m -2 m 1 n 2 xt -100 o o -1 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc HI Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 W 2  Ni-2 CwT CcC2 Bi A s T  S b T  F a T  
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
m m p p m p p m p p m m m m p p m p p m p p m p p m p p m m m m p p m p p m p p m p p m  % 

15 8 2 11 3 1 2 89 300 -0.2 37 6 76 -1 27 14 -1 5 5 -5 3.17 
14 10 1 11 2.9 1.1 2 81 500 -0.2 38 10 71 -1 25 13 -1 5 13 5 2.99 
14 7 2 10 2.8 0.04 3 72 630 -0.2 37 11 74 -1 26 15 -1 5 14 5 3.24 
16 15 2 22 5.5 1.2 1 120 730 -0.2 40 14 65 -1 22 11 -1 5 18 5 2.91 
15 7 1 10 2.5 0.92 3 84 580 -0.2 40 10 81 4 28 14 -1 5 5 5 3.46 
13 7 1 11 2.9 0.76 3 98 500 -0.2 31 15 62 2 22 11 -1 5 12 5 2.90 
14 11 2 17 4.1 1.5 2 110 500 -0.2 33 19 64 -1 19 11 -1 5 8 3 3.07 
14 12 2 18 3.8 1.6 2 110 !SO -0.2 23 12 60 6 15 9 -1 3 8 5 2.70 
13 12 2 16 3.7 1.4 2 1x1 710 -0.2 28 16 65 -1 17 11 -1 5 5 5 2.83 
13 6 2 15 3.4 1.2 6 97 500 -0.2 34 17 73 -1 17 10 -1 5 12 5 2.78 
15 8 1 12 3.9 1.3 2 69 BY) -0.2 38 14 67 -1 22 11 -1 5 5 5 2.83 
14 11 2 14 3.6 1.4 1 1 1 0 S 0 0 - 0 . 2  29 13 60 10 20 11 -1 5 5 5 2 . 5 8  
11 11 2 11 3.3 1.2 2 W S 0 0  -0.2 25 14 50 -1 17 8 -1 5 12 5 2.08 
15 8 3 13 3.3 1.2 5 97 -500 -0.2 37 12 66 5 25 14 -1 5 5 5 2.82 
14 10 2 12 3.1 1.2 2 OB 500 -0.2 31 14 58 -1 23 13 -1 5 5 5 2.62 
14 2 12 3.7 1.1 2 75 300 -0.2 40 11 72 -1 n 14 -1 5 Q 5 3.21 
15 8 2 13 4.4 1.1 3 8J -500 -0.2 38 10 78 5 30 17 -1 5 5 5 3.53 
16 10 2 12 3.7 i 2 82 -500 -0.2 313 11 72 -1 n 14 -1 5 5 5 3.25 
14 9 2 1.5 2.3 1 2 58 -500 -0.2 33 9 57 -1 23 11 -1 5 5 -5 2.74 
13 10 2 14 4.1 1.2 2 100 ~ 0 0  -0.2 34 13 ~s 10 n 17 -1 5 5 5 3.47 
14 10 2 17 4.5 1.2 3 110 -500 -0.2 35 15 80 -1 30 17 1.1 5 P 5 3.52 
14 12 3 15 4 1.2 2 110 560 -0.2 28 11 70 -1 24 13 -1 5 24 5 2.91 
14 8 2 18 4.5 0.m 3 Q8 300 -0.2 40 17 63 -1 24 10 1 5 20 5 6.07 
15 10 2 13 3.9 1.1 -1 100 440 -0.2 32 15 64 -1 10 -1 5 5 5 2.90 
13 5 1 12 5.2 0.80 7 7Q 670 -0.2 S 15 54 7 25 21 1.3 5 28 5 3.90 
16 6 2 18 3.4 1 2  3 1 0  600 0.2 25 15 71 -1 20 15 -1 5 12 6 3.18 
12 10 2 14 3.6 1.5 2 91 600 4.2 31 13 66 -1 20 11 -1 5 7 -5 2.62 
14 9 1 15 3.5 1.6 3 110 400 4.2 34 14 80 3 21 12 1 5 18 5 2.80 
11 8 2 12 3.2 1.6 2 78 500 0.2 32 16 86 -1 20 11 -1 4 5 5 2.57 
11 10 2 13 3.1 1.7 3 77 600 4.2 30 18 78 -1 21 11 -1 5 8 2.61 
13 8 2 14 3.4 1.6 3 100 -500 0.2 3 17 75 -1 24 13 -1 5 5 6 2.90 
14 12 2 15 3.7 1.9 1 W 600 4.2 26 15 70 -1 22 12 -1 5 0 5 3.13 
13 11 2 13 3.5 1.7 3 b8 400 4.2 SO 17 77 -1 20 13 -1 5 16 5 3.00 
10 16 3 12 3.5 1.6 2 OO MO -02 25 12 56 -1 18 0 -1 -5 -5 5 2.35 
13 16 2 16 5.3 1.7 4 W 790 4.2 42 11 75 5 111 13 -1 -5 7 -5 2.88 
11 12 2 13 3 9  1.7 2 90 900 4.2 31 14 71 -1 24 12 -1 5 4 -5 2.7Q 
12 P 3 16 5.4 1.6 4 W 710 42 S 21 78 1 31 14 -1 -5 5 8 3 . a  

9.1 10 2 11 3.7 1.7 4 67 400 4.2 s2 13 64 -1 20 11 -1 -5 -5 5 2 . S  
13 12 2 15 4.5 1.4 5 iw 400 4.2 r )  11 m 3 as 14 -1 5 5 5 3.01 
14 12 2 17 6.1 1.4 5 110 SM 42 37 17 78 -1 25 11 -1 5 5 13 2.58 
14 8 1 15 4.5 1.2 6 QO 400 4.2 4 19 05 8 24 15 -1 5 5 5 3.27 

Mn' T a r  
ICP ICP 
m p p m  

906 -10 
520 -10 
Q46 -10 
291 -10 
702 -10 
518 -10 
648 -10 
253 -10 
830 -10 
5g4 -10 
378 -10 
380 -10 
171 -10 
868 -10 
592 -10 
440 -10 
566 -10 
563 -10 
271 -10 
a35 -10 

1007 -10 
587 -10 
353 -10 
253 -10 

1138 -10 
482 -10 
518 -10 
462 -10 
434 -10 
444 -10 
516 -10 
539 -10 
771 -10 
J# -10 
376 -10 
510 -10 
736 -10 
521 -10 
980 -10 
257 -10 

1312 -10 

Ba-2' Cr-2' V 
ICP ICP ICP 
m m m  

81 24 28 
76 24 27 
91 25 30 
90 19 23 

112 32 41 
102 22 25 
69 15 16 
56 12 10 
77 14 14 
66 12 8 

117 25 28 
QQ 22 22 

101 20 1s 
117 27 27 
112 27 28 
n z i z  
8 2 3 0 3 2  
73 26 2Q 
63 27 31 
98 20 20 
91 20 18 
76 19 17 
8 2 2 5 2 5  
76 24 21 

log 22 22 
Q3 19 20 
75 16 14 

19 17 
76 17 15 
78 19 15 
92 21 17 
76 18 13 
87 19 16 
61 17 12 

100 ZQ a3 
8s 23 16 
94 31 21 
62 18 13 

110 20 19 
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Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

451 
452 
454 
455 
456 
457 
458 
49 
460 
461 
462 
464 
465 
487 
4(18 

469 
470 
472 
473 
474 
475 
477 
478 
CIO 
480 
482 
463 
484 
e 
407 
488 
401 
442 
43 
408 
497 

501 
501 
504 
sa 

Longrtude Latitude 

-145.2490 65.3009 
-145.2440 65.3049 
-145.2440 65.3091 
-145.2480 65.3134 
-145.2510 65.3172 
-145.2530 65.3211 
-145.2530 65.3254 
-16.3650 65.2971 
-145.3810 65.3010 
-145.3560 65.- 
-145.3540 65.3088 
-145.3540 65.3134 
-145.3400 65.3170 
-16.3420 65.3216 
-145.3423 65.3272 
-145.3410 65.3305 
-145.3370 86.3334 
- 1 4 5 . ~ ~ 1  I S S . ~ ~  
-145.3170 65.3388 
-145.3070 (#.ma 
-145.2990 85.3397 
-145.3390 65.3202 
-145.321)0 65.3198 
-145.3im 86.3187 
-146.3100 65.31U4 
-146.3000 65.3170 
-145- 65.3213 
-1452910 65.- 
-146.- S.3363 
-145.34.10 65.3302 
-145.3530 85.3407 
-146.som 8 5 - m ~  
-145- 85dB17 
-146.4064 06.- 
-1462- 85m 
-146- 85.2747 
- 1 4 6 1  6 5 1  
-ie.ime 85.m 
-146.1724 85.m 
-16.- 86.- 
- 1 4 6 . ~ ~ 0  85.3096 

Au Ir Ag-1 Zn-1 Mo-1 Ni-1 -1 Cd-1 Akl Sb-1 Fel  Se Te l  Ba-1 Cr-1 Sn-1 W-1 Cs La-1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

5 -100 -5 -200 -2 34 24 -10 8 0.8 3.7 -10 -20 790 W -200 -2 2 50 100 7.4 -2 -1 5 0.6 
5 -100 5 -200 -2 37 19 -10 10 0.9 4.1 -10 -20 850 110 -200 -2 4 56 93 8.2 -2 1 5 0.5 
5 -100 5 -200 -2 -20 25 -10 9 0.9 3.8 -10 -20 920 110 -200 -2 3 58 120 8.3 2 1 5 0.7 
5 -100 -5 -m -2 40 n -10 8 0.9 4 -lo -20 soo 89 -m 3 3 ss 110 7.9 3 1 6 0.7 
5 -100 5 -200 -2 -20 14 -10 9 0.9 3.7 -10 -20 780 77 -200 5 3 47 92 6.9 -2 1 -5 0.6 
5 -100 5 -200 -2 -20 21 -10 9 0.9 3.6 -10 -20 860 110 -200 3 3 57 110 7.8 -2 1 5 0.6 
83 -100 3 -200 -2 37 34 -10 12 1 4.6 -10 -20 900 120 -200 -2 3 56 120 7.8 3 1 5 0.5 
5 -100 5 -200 -2 -20 14 -10 9 1.3 3.4 -10 -20 720 77 -200 -2 3 50 99 7.1 -2 -1 5 0.7 
11 -100 5 -200 -2 29 19 -10 9 1.2 3.6 -10 -20 6 4  78 -200 -2 2 56 97 7 2 -1 5 0.7 
10 -100 5 -200 -2 35 16 -10 Q 1.1 4.1 -10 -20 770 98 -200 -2 3 53 110 6.8 -2 -1 5 0.8 
5 -100 5 -200 -2 -20 15 -10 8 1 3.8 -10 -20 580 84 -200 -2 2 52 110 6 3 -1 5 0.6 
5 -100 5 -200 -2 -20 -10 -10 9 1.2 2.9 -10 -20 620 81 -200 -2 2 53 97 7.7 -2 -1 5 0.5 
5 -100 5 -200 -2 42 13 -10 10 1 3  34 -10 -20 680 QS -200 3 3 53 100 7.4 -2 -1 5 0.6 
-5 -100 -5 -200 -2 -20 14 -10 11 1 3  3.2 -10 -20 850 69 -200 -2 2 59 110 8 3 -1 3 4.5 
5 -100 5 -200 -2 38 16 -10 12 1.4 3 4  -10 -20 680 74 -200 -2 2 53 100 7.4 3 -1 5 0.6 
5 -100 6 -200 -2 41 18 -10 14 1.5 3.6 -10 -20 880 96 -200 -2 3 50 98 7.2 -2 1 5 0.5 
6 -100 5 -200 -2 -20 19 -10 14 1.6 4 -10 -20 700 74 -200 2 3 56 99 7.6 2 -1 5 -0.5 
5 -100 5 -a00 -2 40 3s -10 24 1.8 4.4 -10 -20 900 82 -200 -2 4 53 im 7.3 -2 -1 5 4.5 
3 -100 -5 -200 -2 56 16 -10 9 1.8 3.5 -10 -20 770 85 -200 2 3 64 120 8.8 -2 1 5 4.5 
5 -100 5 -am -2 -20 a -10 n 3.8 4.6 -10 -20 ooo QS -am 3 4 im 8.6 -2 1 5 0.5 
28 -100 5 -zoo -2 n n -10 16 2.4 4.3 -10 -20 910 1x1 -200 -2 4 so 95 8.1 3 1 5 4.5 
-5 -100 5 -200 -2 -20 16 -10 8 1.2 3.4 -10 -20 930 75 -200 -2 3 58 100 7.9 -2 -1 5 0.6 
5 -100 5 -200 -2 54 17 -10 7 1 3.4 -10 -20 910 81 -200 -2 3 62 120 8.7 -2 1 5 0.8 
5 -100 5 -200 -2 56 11 -10 10 0.0 4.1 -10 -20 oso se -m -2 3 ez 120 8.7 3 1 s 0.6 
-5 -100 5 -200 -2 -20 14 -10 7 0.0 3.6 -10 -20 WO 87 -200 -2 3 67 130 Q 4 1 6 0.9 
4 -100 -5 -200 -2 -20 24 -10 11 1 4.1 -10 -20 b50 85 -200 -2 4 67 120 0.3 2 1 5 0.6 
5 -100 5 -200 -2 -20 2D -10 0 1 4 -10 -20 880 120 -200 -2 3 51 100 7.5 2 -1 5 0.5 
6 -100 5 -200 -2 45 28 -10 8 0.8 3.8 -10 -20 870 74 -200 -2 3 51 OB 7.4 -2 -1 5 -0.5 

12 -100 3 -200 -2 -20 20 -10 10 1.4 3 -10 -20 6 0  03 -200 -2 3 80 100 8.1 2 1 5 0.6 
-6 -100 5 -200 -2 -20 20 -10 15 1.6 4 -10 -20 760 100 -200 -2 5 56 100 7.5 -2 -1 5 0.5 
6 -100 -5 -200 -2 67 45 -10 10 1.6 4.2 -10 -20 860 QS -200 -2 4 50 Q6 7.5 -2 1 3 0.6 
-6 -100 -5 -a -2 IM 17 -10 7 1.1 3.6 -10 -20 790 m -m -2 2 45 92 6.7 -2 -1 5 4.5 
-6 -100 5 -200 -2 -20 15 -10 7 1 3.8 -10 -20 810 71 -200 -2 2 45 79 6.3 -2 -1 5 0.5 
-6 -100 -5 290 -2 34 14 -10 7 0.0 3.7 -10 -20 740 95 -200 2 2 !50 94 6.9 -2 -1 5 0.7 
-6 -100 -6 -200 -2 34 17 -10 6 0.8 4.3 -10 -20 900 90 -200 -2 3 82 140 10 -2 1 6 0.8 
-6 -100 -5 -200 -2 -20 15 -10 5 0.7 3.7 -10 -20 840 89 -200 -2 3 Q2 leD 11 2 2 7 0.0 
-6 -100 -5 -200 -2 31 Z -10 0 1.1 3.0 -10 -20 900 86 -200 -2 2 63 120 8.4 -2 1 5 0.6 
-6 -100 4 -200 -2 40 i s  -lo o 1.4 3.7 -lo - m  wo n -200 -2 3 a 110 8.6 -2 -1 s 0.7 
-6 -100 -6 -200 -2 -20 13 -10 6 1 3.2 -10 -20 750 65 -200 -2 1 60 120 8.1 -2 1 6 0.8 
-5 -100 4 -200 -2 -20 22 -10 10 0.0 4.1 -10 -20 0W 7Q -100 -2 3 65 120 8.8 -2 -1 5 0.7 
4 -100 -6 -200 -2 -20 i s  -lo 11 0.7 4.4 -10 - a  om 98 -m) -2 4 a4 120 em -2 1 s 0.5 
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Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Au Ir Ag-1 Zn-1 Mo-1 Ni-1 Ce1 Cd-1 As-1 Sb-1 Fe-1 Se Tal Ba-1 Cr-1 Swl W-1 Cs La-1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

5 -100 5 -200 -2 40 20 -10 10 0.7 3.9 -10 -20 810 77 -200 -2 3 66 130 8.7 -2 1 5 0.8 
5 -100 5 -200 -2 -20 25 -10 11 0.9 4.8 -10 -20 990 85 -200 -2 3 89 120 9.1 3 1 5 0.5 
6 -100 5 -200 -2 -20 16 -10 11 0.7 4.5 -10 -20 880 87 -200 -2 3 68 120 9 -2 -1 5 0.8 
5 -100 4 -200 -2 42 20 -10 10 0.7 4.1 -10 -20 870 87 -200 -2 3 64 130 8.5 3 -1 5 0.6 
5 -100 6 -200 -2 -20 19 -10 9 0.7 4 -10 -20 720 70 -200 -2 2 64 130 8.4 -2 1 5 4.5 
5 -100 5 -200 -2 38 23 -10 10 0.8 4.2 -10 -20 930 95 -200 -2 4 66 120 8.7 -2 1 5 0.6 
5 -100 5 -200 -2 -20 22 -10 10 0.8 4 -10 -20 880 86 -200 -2 4 89 120 9.1 -2 -1 6 0.6 
8 -100 5 -200 -2 4 27 -10 Q 0.7 4.5 -10 -20 800 92 -200 -2 3 66 110 8.8 -2 -1 5 0.7 
5 -100 5 -200 -2 -20 16 -10 Q 1.2 3.7 -10 -20 640 56 -200 -2 2 51 Og 7.2 -2 -1 5 0.6 
5 -100 6 -200 -2 -20 21 -10 Q 0.8 4.2 -10 -20 810 100 -200 -2 4 64 120 8.3 -2 1 5 0.7 
11 -100 5 -2W -2 -20 18 -10 Q 0.9 4 -10 -20 890 50 -200 2 3 66 120 8.8 3 1 5 0.7 
10 -100 5 -2W -2 -20 28 -10 9 0.8 4.8 -10 -201000 100 -200 -2 4 90 170 11 -2 1 5 1 
-6 -100 5 a -2 -20 21 -10 10 0.0 44 -10 -20 900 89 -200 -2 4 68 120 10 3 1 5 0.8 
-5 -100 5 -200 -2 52 23 -10 10 0.9 4.4 -10 -20 Q20 110 -200 -2 3 58 100 8.2 3 -1 5 0.5 
5 -100 5 -200 -2 -20 23 -10 8 0.0 4 -10 -20 780 58 -200 -2 2 48 76 7 3 -1 5 4.5 
5 -100 10 -200 -2 -m -10 10 09 42 -10 -20 0x1 71 -200 -2 4 50 110 75 3 2 5 0.6 
5 -100 5 -2W -2 -10 23 -10 12 0.9 4.2 -10 -20 940 120 -200 3 4 51 97 7 3 -2 1 5 4.5 
5 -100 5 -200 -2 50 27 -10 12 0.6 4.9 -10 -20 1000 05 -200 -2 4 70 130 9.3 2 1 5 0.6 
5 -100 7 -200 -2 -20 48 -10 22 0.5 6.2 -10 -20 1200 120 -200 -2 5 83 140 12 2 2 6 0.7 
5 -100 -5 -200 -2 78 28 -10 8 0.6 4.6 -10 -20 950 120 -200 -2 3 82 150 11 3 1 5 0.8 
5 -100 4 -200 -2 -20 23 -10 l o  0.8 4.5 -10 -20 oso so -200 -2 2 50 120 77 3 -1 5 0.5 
5 -100 5 -200 -2 -20 18 -10 9 0.7 3.9 -10 -20 840 gB -200 -2 3 6S 120 8.8 -2 1 5 0.7 
5 -1m 5 -200 -2 -m 16 -10 l o  0.8 4.2 -10 -20 QZD as -200 -2 4 66 110 8.8 -2 1 s 0.6 
7 -100 5 -200 -2 -20 20 -10 11 0.7 4.4 -10 -20 OY) 43 -200 -2 3 64 110 9.2 3 -1 5 0.6 
6 -100 5 -200 -2 -20 17 -10 9 0.7 3.7 -10 -20 ee0 110 -200 -2 3 55 110 7.3 2 -1 5 0.7 
7 -100 -5 -200 -2 -20 21 -10 21 2.7 4.6 -10 -10 &O 7Q -200 -2 3 40 Q2 6.8 2 1 5 4.5 
8 - 1  -5 -zoo -2 u 2s -lo i s  0.7 4.4 -10 -m KSI la -200 -2 3 52 loo 7 2 -2 -1 5 05 
-6 -1m 5 -200 -2 -m 1s -lo 12 0.8 3.7 -lo -m am loo -200 2 3 54 im 73  -2 1 6 4.5  
5 -100 5 -200 -2 30 14 -10 9 0.7 3.7 -10 -20 610 120 -200 2 3 4Q 0Q 6 4  -2 -1 5 4.5 
5 -100 5 -200 -2 35 17 -10 Q 0.8 3.6 -10 -20 770 91 -200 -2 3 48 88 6.6 -2 -1 5 0.5 
-6 -100 4 -2W -2 -20 16 -10 14 0.6 4 -10 -20 880 100 -200 3 3 54 Ql 7.6 -2 -1 4 0.6 
10 -100 5 210 -2 57 30 -10 Q 0.6 6.3 -10 -20 8a) 120 -2W -2 4 48 QO 7.4 -2 -1 5 0.6 
-6 -100 -6 -2W -2 -20 211 -10 6 0.5 61 -10 -20 630 @5 -200 -2 3 43 71 6.8 -2 1 5 0.5 
4 -100 -6 - 2 ~  -2 n -10 l o  0.6 5.5 -10 - a  lso 110 -zoo -2 4 40 roo 7 9  -2 -1 5 06  
4 -100 5 -200 -2 7S 34 -10 6 0.6 6 -10 -20 800 110 -200 -2 4 47 64 76 -2 -1 5 4 5  
7 -100 -6 -aM -2 54 37 -10 6 0.6 6.6 -10 -20 75 -200 3 2 36 06 5 9  -2 -1 5 05  
6 -100 6 -2W -2 -20 211 -10 10 0.6 5.7 -10 -10 92 -200 -2 4 46 76 -2 1 5 05 
4 -100 -6 -2W -2 4Q 14 -10 6 0.6 3.4 -10 -20 8a) 100 -200 -2 3 U 62 5 7 -2 -1 S 4 5  
4 -100 -6 -2W -2 B3 2D -10 10 1.2 6.4 -10 -10 560 110 -20O -2 3 JO 82 6 3 -1 5 4 5  
-6 -100 -6 - 2 ~  -2 s s -10 11 0.6 6.7 -to -20 m 130 - 2 ~  2 3 a 110 7 2  3 1 s 06  
7 -100 4 -2 -20 n -10 6 0.6 5.7 -10 -20 sso m - 2 ~  -2 3 lo so 6 3  -2 1 5 06  

SAMPLE 

506 
507 
509 
510 
511 
512 
514 
515 
519 
520 
521 
522 
524 
525 
526 
sn 
528 
52D 
5JO 
531 
SJZ 
534 
535 

557 
530 
540 
si 
SQ 
546 
W 
561 
S62 
5~ 
564 
566 
568 
567 
SS8 
589 
561 

Lorgtude Latitude 

-145.0410 65.3124 
-145.0510 65.3140 
-145.0600 65.3144 
-145.0700 65.3145 
-145.0800 65.3141 
-145.0900 65.3140 
-145.0980 g5.3139 
-145.1090 g5.3135 
-145.1380 66.3148 
-145.1470 65.3154 
-145.1% 65.4150 
-14518a) 86.3186 
-14517a 863164 
-145.1- 86.3167 
-146.1WO 86.3210 
-146.ier, (16.3247 
-146.194(3 86.- 
-145.1770 86.3149 
-145.1860 86.3122 
-145.1930 85.3097 
-145.P00 86.3084 
-145.050 86,3119 
-1e.aim 65.3157 
-145.m10 86.3197 
-145.0500 86.3255 
-144.9400 (16.3192 
- i u . ~ i o  t~.xz32 
- 1 4 4 . ~ ~ 1  (16.- 

-144.9500 86.3313 
-144.W 86.3132 
-14.9610 86.31W 
-1447860 86.3614 
-144.W 86.- 
-iu.7sio 86.- 
-144.7440 d6.m 
-144.7370 06.3730 
-144.7370 86.- 
-144.7310 86.- 
- 1 4 4 . m  86.3797 
-1u.nao d6.m 
-1u.71~0 m.m4 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Mn' T e 2  Ba-2 Cr-T \P 
ICP ICP ICP ICP ICP 
ppmppmppmppmppm 

674 -10 92 16 14 
m -10 115 20 18 
779 -10 108 19 17 
792 -10 111 19 18 
766 -10 1M 18 16 
848 -10 116 27 19 
681 -10 111 20 18 
965 -10 110 18 16 
721 -10 16 14 
683 -10 98 17 15 

1037 -10 134 23 21 
7 4  -10 123 22 18 
507 -10 121 21 20 

1 0 3 ~  -10 138 n 23 
810 -10 96 24 27 

1682 -10 156 23 20 
857 -10 Q6 24 32 

1146 -10 100 20 16 
1686 -10 92 26 17 
899 -10 115 22 16 

2123 -10 150 21 17 
533 -10 101 19 18 
523 -10 106 20 20 
880 -10 108 21 19 
438 -10 103 21 23 
489 -10 85 27 28 
628 -10 139 24 27 
296 -10 110 21 21 
423 -10 102 22 26 
276 -10 113 23 26 
484 -10 117 22 23 
716 -10 111 46 56 
583 -10 110 41 50 
647 -10 120 41 48 
852 -10 118 42 54 
646 -10 76 44 56 
568 -10 130 47 57 
210 -10 158 25 28 
703 -10 140 53 a9 
770 -10 138 56 71 
388 -10 103 49 58 

Longitude Latitude 

65.3124 
65.3140 
65.3144 
65.3145 
65.3141 
65.3140 
65.3139 
S.3136 
65.3146 
65.3154 
05.4154 
65.3105 
65.31W 
(16.3187 
as.3210 
653247 
65- 
65.3149 
65.3122 
65.3007 
65.3084 
65.3110 
65.3157 
65.3107 
65.3235 
65.3192 
05.3232 
85.3273 
05.313 
05.3132 
06.3184 
05.314 
06.3640 

06.5100 
06.3730 
06.37;19 
06.3759 
06.3797 
06.3634 
06.3874 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 Mo-2 Ni-2 Co-2 Cd-2 Bi A s 2  Sb-2 Fe-2 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppmppmppmppmppmppmppmppmppmppmppmppmppm ppmppmppm ppmppm % 

14 12 2 17 5.2 1.7 4 120 500 -0.2 28 18 79 1 22 13 -1 5 10 5 2.79 
16 10 2 18 6.3 1.6 3 130 500 -0.2 34 22 93 3 26 16 -1 5 15 5 3.28 
15 10 2 18 5.6 1.7 3 120 820 -0.2 34 22 88 3 25 15 -1 5 11 5 3.04 
14 11 2 16 5.3 1.6 3 110 -500 -0.2 33 24 88 4 25 15 -1 5 14 6 3.11 
14 12 2 17 5.2 1.6 3 100 500 -0.2 33 21 83 3 24 14 -1 5 8 6 2.94 
15 10 2 17 5.7 1.7 3 130 -500 -0.2 38 23 92 8 27 16 -1 5 22 5 3.22 
15 10 2 18 6 1.7 3 110 500 -0.2 31 22 85 6 25 15 -1 5 11 -5 3.00 
15 11 2 17 6 1.6 4 130 630 -0.2 33 20 90 -1 25 16 1.1 5 19 5 3.21 
11 8 1 14 4.8 1.5 2 110 -500 -0.2 32 21 n -1 22 13 -1 -5 7 5 2.85 
15 12 2 17 5.3 1.7 3 120 500 -0.2 33 18 76 5 23 14 -1 5 9 5 2.82 
15 11 2 18 5.8 1.7 3 120 -500 4.2 45 22 QO 9 31 16 -1 5 8 7 3.17 
18 16 2 P 7 1.6 3 140 -500 -02 38 23 06 9 29 10 -1 5 11 7 3.40 
17 10 1 19 8 1 3  11 1 2 0 5 0 0 - 0 2  37 21 9( 10 30 17 -1 5 5 5 315 
16 Q -1 17 8.2 1.2 11 140 500 -02 43 22 101 -1 29 20 -1 5 19 5 328 
14 10 1 14 10 1.3 7 w g40 -0.2 40 i s  n - I  24 17 -1 -5 8 5 2.m 
15 10 2 13 4.9 1.1 8 110 - 5 0 0 4 2  34 19 85 7 25 23 -1 5 18 5 296 
15 10 2 13 6.3 1.2 8 110 -500 -0.2 30 23 65 11 22 15 -1 5 8 5 293 
15 8 2 17 4.5 1.6 1 130 -500 -02 41 22 Q8 8 34 21 -1 5 9 5 385 
10 7 2 22 5.8 1.2 -1 140 -500 -0.2 g0 26 121 10 54 34 -1 5 22 5 504 
16 14 3 21 6.3 1.5 3 120 esa -0.2 41 23 so 4 30 18 -1 5 7 5 3.04 
14 7 2 14 3.5 1 4  7 97 -500 -0.2 41 14 70 8 29 16 -1 5 8 5 3.33 
15 10 2 16 5.7 1.5 4 120 500 -0.2 39 16 73 10 24 13 -1 5 5 -5 2.97 
15 Q 2 16 7.6 1.4 4 120 -500 -0.2 42 19 74 9 25 14 -1 5 5 5 3.06 
16 9 2 15 8.7 1.2 8 130 -500 -0.2 44 18 79 5 20 13 1.3 5 10 5 3.00 
14 12 2 14 3.8 1 3  4 110 720 -0.2 31 18 Sg 5 21 11 1.1 5 17 5 2.49 
15 8 2 13 3.4 1.1 2 Q3 500 4.2 52 14 85 7 32 16 -1 5 20 7 354 
16 Q 2 14 8.1 1.2 4 1x1 -0.2 s 17 85 7 n la -1 5 17 5 3.04 
15 11 3 15 4.6 1.4 2 110 a -0.2 32 16 58 6 19 10 -1 5 6 5 2.48 
13 Q 1 13 3.2 1.2 3 100 500 -0.2 34 12 58 7 21 11 -1 5 9 5 2.85 
14 11 1 12 6 1.4 3 78 530 -0.2 42 13 66 10 22 10 -1 5 5 5 2.64 
15 10 1 15 6.8 1.3 3 100 580 -0.2 39 12 82 9 27 13 -1 5 25 5 2.91 
22 7 2 11 3 1.3 4 90 5 0 0 4 . 2  84 23 117 9 39 23 1 5 11 6 4.42 
16 8 -1 10 3.1 1.1 5 76 500 -0.2 81 22 107 Q 37 20 -1 3 6 5 3.95 
P 7 2 12 3.4 1.3 6 70 500 0.2 tb 26 111 7 36 21 -1 5 5 5 3.88 
10 7 -1 12 3.4 1.2 3 % 500 -02 81 25 113 2 41 26 -1 5 8 5 4.38 
23 Q 1 10 3 1 2  2 Q3 -500 -0.2 m 19 111 11 37 23 -1 5 Q 5 4.45 
P 6 2 11 3.4 1.2 6 W -500 -0.2 76 25 112 2 40 20 1.1 5 8 5 4.09 
15 6 1 9.3 3.6 0.80 3 82 600 -0.2 57 19 10 24 11 -1 5 5 5 2.62 
2l 7 1 10 3.1 1.3 3 54 -02 87 23 W 6 41 22 -1 5 5 5 4.31 
23 Q 1 10 3.6 1.3 4 87 600 -0.2 811 2l 104 13 42 24 -1 5 6 5 4.33 
22 10 1 Q2 3 1.5 3 75 600 -0.2 67 20 61 8 34 17 -1 5 8 6 3.67 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE I Lmgil&e  el Au Ir Ag-1 Zn-1 Mo-1 NI-1 Co-1 Cd-1 As-1 St-1 Fe-1 Se Te-1 Ba-1 Cr-1 Sn-1 W-1 Cs La-1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m m m p p m p p m  

5 -100 5 -200 -2 65 31 -10 9 1 5 4  -10 -20 570 140 -200 3 3 43 81 6.6 -2 1 5 0 5  
5 -100 5 -200 -2 -20 16 -10 6 0 7  4 7  -10 -20 720 140-200 -2 3 45 85 7 1  -2 -1 5 0 5  
5 -100 5 -200 -2 -20 23 -10 11 0 8  4 5  -10 -20 730 110 -200 -2 3 43 97 6 9  -2 -1 5 -05 
4 -100 5 210 -2 44 13 -10 7 0 7  3 -10 -20 810 100 -200 -2 3 38 74 6 1  -2 -1 4 0 5  
4 -100 5 230 -2 43 -10 -10 10 1 3 5  -10 -20 860 120-200 -2 3 43 79 6 2  -2 -1 4 -05 
8 -100 5 -200 -2 35 10 -10 6 1 2 7  -10 -20 870 110 -200 -2 3 43 87 6 7  -2 -1 5 -05 
9 -100 5 -200 -2 -20 -10 -10 13 0 9  3 3  -10 -20 720 85 -200 3 4 40 82 6 -2 -1 5 0 6  

4 - 1 0 0  5 - 2 0 0  -2 51 23 -10 11 0 8  4 5  -10 - 2 0 7 4 0  92 -200  -2 3 41 75 6 3  -2 -1 5 - 0 5  
5 -100 5 -100 -2 46 13 -10 12 0 9  4 3  -10 -20 910 160 -200 -2 4 45 80 6 1  2 -1 5 -05 
5 -100 5 -200 -2 39 P -10 Q 0 7  4 7  -10 -20 850 83 -200 -2 4 37 76 5 6  -2 -1 5 0 7  
1 4 - 1 0 0  5 - 2 0 0  -2 -20 25 -10 10 0 8  4 4  -10 -20 6QO 110-200 2 4 45 Q8 6 6  -2 -1 5 -05 
5 - 1 0 0  4 - 2 0 0  -2 37 20 -10 Q 0 7  4 7  -10 -20 7 a  0 7 - 2 0 0  -2 2 U 84 6 5  -2 1 5 0 6  
3 - 1 0 0  -5-100 -2 44 -10 10 0 9  5 3  -10 -20 610 130-200 -2 2 38 77 5 9  -2 1 5 0 5  
17 -100 5 -200 -2 !iO a -10 10 0 6  5 5  -10 -20 130 -200 -2 2 30 74 6 -2 1 5 -05 
- 5 - 1 0 0  5 - 2 0 0  -2 -20 2a -10 Q 0 6  5 2  -10 -20 5QO 110-100 -2 2 37 76 5 7  -2 1 4 -05 
7 -100 5 -200 -2 -20 13 -10 4 0 5  3 5  -10 -20 630 110 -200 -2 2 31 3 4 6  -2 -1 S 4 5  
4 -100 8 -100 -2 -20 -10 8 0 6  5 4  -10 -20 530 120 -200 -2 2 37 78 5 8  -2 -1 5 0 5  
9 4 - 1 0 0  5 1 0 0  -2 -20 13 -10 5 0 8  3 -10 - 2 0 8 2 0 1 3 0 - 2 0 0  -2 4 42 70 6 1  -2 -1 -5 0 5  
11 -100 5 - 1 0 0  -2 -20 12 -10 13 1 5  3 7  -10 -20 810 8 4 - 2 0 0  -2 3 36 67 5 3  2 -1 5 -05 
5 -100 -5 -200 -2 -20 30 -10 Q 0 8  3 9  -10 -20 630 82 -200 -2 4 37 74 5 3  -2 -1 5 0 5  
13 -100 -5 -100 -2 XI 14 -10 13 1 s  3 7  -10 -20 QW 110 -200 -2 2 a aa 5 8  -2 -1 5 -0s 
13 -100 -5 -200 -2 59 13 -10 132 1 2  3 0  -10 -20lOOD 120-200 -2 3 36 BO 6 -2 1 S -05 
10 -100 5 -am -2 - m  17 -lo so 1 7  3 8  - lo - m  osl, im - a  -2 4 47 96 7 2  -2 -1 5 0 5  
41 -100 -5 -100 -2 -20 15 -10 70 1 7  4 2  -10 -20 840 S -200 4 3 62 110 Ql -2 1 5 0 6  

100 -100 5 -200 -2 -20 14 -10 47 l Q  3 8  -10 -20 870 130 -200 6 4 @S 170 13 -2 1 Q 1 1  
la -100 s -200 -2 -20 17 -10 135 1 3  3 s  - lo  -20 sm m -200 -2 4 40 02 a 4  2 -1 5 o s  
21 -100 -6 -200 -2 26 14 -10 125 1 3  3 8  -10 -20 T00 110 -200 2 3 44 83 6 5  -2 -1 5 0 7  
18 -100 5 -200 -2 a 11 -10 94 1 5  3 4  -10 -20 930 0 1 - 1 0 0  -2 4 41 77 6 6  -2 -1 5 4 5  
8 -100 5 -200 -2 20 12 -10 54 1 6  3 2  -10 -20 WD 64 -100 -2 4 47 S 7 -2 -1 5 0 5  

10 -100 5 -am -2 - a  -10 - lo  u 3 2 0  -10 - m  am m -zoo 2 4 4s m a a  -2 -1 5 o a  
56 -100 5 -a#, -2 -20 10 -10 146 3 2  3 8  -10 -20 so0 87 -200 -2 3 42 TO 6 8  -2 -1 5 0 6  
26 -100 4 -100 -2 26 22 -10 3 4  8 1  4 4  -10 -20 a 62 -100 -2 2 42 80 6 2  -2 -1 5 -05 
4 -100 6 210 -2 -20 24 -10 1 4  4 -10 -20 830 87 -100 -2 3 46 87 6 8  2 -1 5 4 5  
4 - 1 0 0  4 - a m  -2 - m  13 -lo n 1 1  3 - lo -a sp 110-mo -2 3 41 -rs s o  -2 -1 -5 os 
8 -100 7 -200 -2 n 14 -to 41 1 s  3.6 -lo -20 oso 1x1 -100 -2 4 46 7a a s  -2 1 -5 os 

4 - 1 0 0  6 - 2 0 0  -2 -m a -10 15 0 7  4.3 -10 -20 lea a - 1 0 0  -2 4 56 100 7 9  -2 1 4 0 6  
4 -100 5 -200 -2 -m n -lo 11 0.6 4.3 - lo  -20 740 im -100 -2 4 S-I 100 7 7  -2 1 -5 os 
4 -100 4 -200 -2 -m 13 -10 10 0.5 4.2 -10 -20 530 76 -200 4 3 a la Q 2  -2 1 4 0 8  
4 - 1 0 0  4 - 2 0 0  -2 -m a -10 17 0 7  3.0 -10 -20 700 110-200 3 4 a 130 8 3  3 1 S 0 6  
11 -100 4 -a#, -2 -m n - lo l a  1 2  5.8 -10 -m sm 130 -loo -2 3 39 w 6 s  2 -1 s 0 8  
4 -100 7 -a 4 -m 31 -10 11 OQ a7 -10 -20 sso 140 -200 3 3 46 80 7 3  3 1 -5 0 5  



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Longitude Latitude Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 w 2  Ni-2 CwT C62 Bi As-T Sb-2 Fe-T 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m m m p p m p p m p p m p p m p p m P P m p p m p p m p p m p p m p p m  % 

20 8 2 10 3.1 1.4 4 74 500 4 .2  58 26 109 -1 37 22 -1 5 10 5 4.07 
20 12 2 11 4.1 1.5 3 6 9 - 5 0 0 4 . 2  63 26 95 7 32 13 -1 5 10 5 3.07 
15 5 2 12 3.9 1.3 6 73 500 -0.2 46 29 112 8 28 20 1.3 5 18 5 3.62 
15 8 2 11 3.8 1.5 3 00 500 -0.2 52 23 98 5 22 10 -1 5 22 5 2.30 
15 11 2 11 3.9 1.9 3 92 810 -0.2 39 20 91 11 15 6 -1 5 16 5 2.45 
14 6 -1 11 3.7 1.4 7 69 560 -0.2 38 42 122 2 22 6 1.6 5 22 7 1.98 
13 12 2 11 3.8 1.7 5 87 600 4 .2  35 16 84 -1 13 7 -1 -5 12 -5 2.57 
18 8 1 10 2.9 1.3 4 81 -500 -0.2 55 18 66 5 29 17 -1 5 13 8 3.04 
16 6 1 11 3.5 1.2 3 110 500 4 .2  47 17 72 2 37 11 -1 -5 15 5 3.25 
18 7 2 8 8  2.7 1.4 2 73 500 4 2  71 15 70 -1 33 18 -1 5 5 5 3.39 
17 8 -1 11 3 4  1 3  5 8 0 5 0 0 4 2  68 17 65 -1 30 18 -1 5 5 5 2.97 
18 0 1 11 3 1 4  4 7 6 - 5 0 0 4 2  63 11 68 3 30 16 -1 5 5 5 2.94 
20 8 0 4  2 8  1 4  3 7 3 W - 0 2 7 4  8 8 2  - 1 3 7  21 -1 -5 5 5 3 5 8  
22 7 2 8 4  2.7 1 4  3 6 8 5 0 0 4 2 B O 1 1  75 6 3 6  21 -1 5 5 5 3 5 4  
22 6 1 8 0  2 6  1 4  2 7 4 3 0 0  4 2  78 1 1  77 -1 JB 20 -1 5 5 5 3 . a  
15 8 1 7 7  2.6 1.3 3 75 770 4 2  31 8 37 4 17 7 -1 5 5 5 197 
20 7 2 8.6 2.3 1.3 2 73 560 4 . 2  77 8 79 2 43 24 -1 5 17 5 3 %  
14 12 2 12 4 1.0 -1 89 500 4 . 2  43 15 83 2 14 6 -1 5 5 5 199 
13 5 2 12 2.0 1 4  4 78 300 4 2  41 20 106 8 18 13 -1 5 13 3 3.12 
14 7 1 14 3.6 1.6 3 01 ax 4 . 2  41 n IM 7 te 23 -1 5 6 5 2.87 
15 6 1 11 3.8 1.8 2 77 -500 4 . 2  53 14 OB 2 18 0 -1 5 11 5 2.42 
14 8 2 10 3.4 1.6 4 80 500 4 . 2  52 15 94 2 17 0 -1 3 131 5 3.12 
15 10 2 14 6.3 1 8  2 83 4 .2  41 40 103 -1 17 11 1.1 5 53 5 2.87 
15 18 2 18 7.5 1 6  3 94 8 8 0 6 . 2  48 Y) 07 3 20 13 2.2 5 76 5 2 . W  
16 35 3 ?LI 11 1.0 2 W l z o O  4 . 2  44 31 79 -1 15 10 -1 5 53 5 2.40 
13 8 1 13 8.4 1.6 11 62 -500 -0.2 33 17 Q6 1 17 0 1.6 5 142 6 2.W 
13 11 2 12 4.6 1.8 4 64 500 4 . 2  35 18 76 -1 13 11 1.2 5 122 5 2.73 
14 0 2 12 4.7 1.0 3 81 5aD 4 . 2  U 20 73 5 15 7 1 2  5 95 5 2.38 
13 11 2 15 4.8 2 2  -1 120 ST] 4 .2  43 32 01 3 13 8 1.3 5 47 5 2.42 
14 12 2 13 5.2 1.6 2 100 S O  4 . 2  33 40 62 -1 13 7 1.2 5 48 5 2.03 
14 7 1 12 4.6 1.5 4 92 500 4 . 2  38 41 100 -1 18 14 1.6 5 154 6 3.00 
13 7 -1 12 5.2 1.6 7 75 500 4 . 2  35 68 123 3 15 15 2.5 5 384 5 3.48 
16 7 2 12 5.2 1.4 4 95 500 4.2 41 22 80 0 26 19 1.2 5 56 8 3.07 
14 0 t 11 4.6 1.4 5 IS -500 4.2  u 16 n o 24 11 1.1 5 30 -5 2.34 
16 10 1 12 6.7 1.0 2 89 -500 62 52 11 77 7 23 10 1 5 43 8 2.40 
16 8 2 13 3.6 1.2 3 100 500 6 . 2  36 16 64 3 24 17 -1 5 22 5 3.29 
16 7 2 14 4 1.1 6 120 540 4.2  43 16 84 10 26 18 1.3 5 20 7 3.19 
15 11 2 14 3.3 1.1 1 62 a m  4.2  n 12 sir 1 1s s -1 5 4 5 2.31 
1s o 2 15 3 2  1.4 3 130 -500 42 n 1s a7 -1 20 i s  -1 5 s 5 2.50 
25 8 2 8.8 1 1.3 5 74 500 42 103 0 -1 43 10 -1 5 16 5 3.50 
18 0 2 8.8 2.8 1.5 4 a 600 02 91 11 77 4 49 20 -1 5 5 8 3.88 

Mn' Te-2 B8-2 Cr-T V 
ICP ICP ICP ICP ICP 



Appendix 1. Concentration of trace elements in Circle Mining Distrid stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Longhde Latitude Srt-T W-T La-T AT Mg' Ca* Ga' N a T  K' Li' Nb* Sr' Ta-2' Y Ti* 2-2' 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm % % %ppm % %ppmppmppmppmppm %ppm 

-20 -20 19 2.22 1.03 .47 -2 .O1 .07 31 2 27 -100 8 .06 -1 
-20 -20 22 1.98 .a5 .45 4 .oi .06 26 2 za -100 8 .07 -1 
-20 -20 221.99 .6S .41 -2 .M .07 26 2 30 -100 10 .W -1 
-20 -20 20 1.86 .62 .47 4 .M .O6 24 2 34 -100 9 .06 -1 
-20 -20 l o  1.61 .so .3s 4 .m .m 20 3 za - l a  7 .07 -1 
-20 -20 231.78 .49 .41 4 .M .07 20 2 33 -100 12 .W -1 
-20 -20 19 1.61 .46 .a 3 .02 .06 19 3 30 -100 7 .m -1 
-20 -20 22 1.63 .6Q .37 -2 .O1 .OB 18 1 23 -100 8 .04 -1 
-20 -20 26 2.39 .72 .21 7 .01 .09 20 2 22 -100 8 .m -1 
-20 -20 22 2.17 .84 .34 4 .O1 .08 22 2 22 -100 8 .06 -1 
-20 -20 n 1 . w  .m .33 -2 .M . lo  19 1 23 -100 8 .m -1 
-20 -20 231.63 -70 36 3 .Ol  .08 20 2 24 -100 7 .a -1 
-20 -20 172.15 .M .52 -2 01 09 22 2 37 -100 7 06 -1 
-20 -20 172.11 .M .44 -2 .01 .00 22 2 30 -100 6 06 -1 
- m  -20 172.171.00 42 4 .o i .m 22 2 27-roo 6 . 0 7  -1 
-20 -20 15 1.38 .SO .13 3 -.Ol .06 11 1 11 -100 4 M -1 
-20 -20 to 2.30 1.m .4i -2 .oi .OQ 23 2 a -too 7 .07 -1 
-20 -20 2 2 1 . n  .SO .47 4 .02 .m 23 3 34 -100 8 m -1 
-20 -20 24 2.07 .57 .a -2 .M .I 1 30 3 45 -100 Q .06 -1 
-20 -20 23 2.32 .58 .63 -2 .M .OB 2B 2 51 -100 Q .06 -1 
-20 -20 20 1.78 .58 .61 4 .M .07 24 3 38 -100 10 .07 2 
-20 -20 l o  1.70 .ss .tn 3 .m .07 3 41 -100 Q .07 -1 
-20 -20 n i . 7 8  .sa a 2 .M .07 2s 3 3s -100 12 .07 -1 
-20 -20 36 1.79 .Sa .SO -2 .02 .07 23 3 37 -100 13 .07 -1 
-20 -20 41 1.51 .40 .47 -2 .M .08 20 3 31 -100 13 .08 -1 
-20 -20 m i .a1 .rz .lu, -2 .m .oe 22 3 54 -100 16 .m -1 
- m  -20 21 1.58 .4s .m -2 .m .m te 3 44 -100 10 .m -1 
-20 -20 21 1.m .47 .63 3 .M .08 18 3 41 -100 11 .08 -1 
-20 -20 29 1.44 .a .44 -2 .M .m 23 3 35 -100 12 .a3 -1 
-20 -20 2sl.ss .47 .36 3 .02 .08 21 2 16 -100 Q .m -1 
-20 -20 24 l.m .SO .SO -2 .M .07 20 3 30 -100 11 .M -1 
-20 -20 22 1.74 .47 .56 -2 .M .07 20 2 4 -100 10 [LI -1 
- m  - m  24 1.87 .m .s -2 .M .07 2 41 -1m 11 .m -1 
-20 -a m 1 . a  .s .57 -2 .a .m i s  2 rz -100 Q m -1 
-20 -m m 1 . s  .el .a2 2 .m .07 17 s *s -100 Q M 1 
-20 -20 api.ao sl .a -2 m .m 21 2 31 - i m  7 m -I 
- m  -20 n 1 . s  .s .m -2 .m .M 20 3 ss -100 Q m -1 
-20 -a ap 1.m -40 . i4 4 .m .a i s  1 12 -loo 4 .m -1 
-m - n 1 . s  .a .ao -2 .m .m 17 -1 17 -roo s m -1 
-20 -m 16 2.07 as .sa 3 .m .lo 22 2 42 -1m Q m -1 
-m -m i s i i i  74 s .m i t  a 3 0 -too 0 m -1 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Longitude Latitude 

! 

' -144.9180 65.4057 
-144.9370 65.~178 
-144.9470 65.3993 
-144.9550 65.4017 
-144.9640 65.4030 
-144.9730 65.4024 
-144.9960 65.3596 
-145.0010 65.3631 
-145.0080 66.3666 
-145.wm 1ss.3718 
-1450020 853756 
-1450010 85- 
-1450030 8 5 . s ~  
-1460110 853706 
-145.01#) 85.3732 
-145.0270 853761 
-146000 853568 
-145.0120 (15.3631 
-145.OYKl 85.3489 
-1$5.0410 85.3450 
-146.0120 85.3412 
-145.- 85.- 
-145.- 86.J501 
-145.080 05.3464 
-145.4100 8 5 . ~ 2 0  

- 1 4 6 . 1 0 ~  8 5 . ~ 1  
I -146.1000 85.3482 
-146.1050 85.3441 
1 -146.1000 05.3399 

-146.1220 85.36911 
-146.1240 85.3566 

! -146.1250 05.3617 
-1a.1270 85.3476 
-115.13P 8 6 . W  
-146.15~ 05.3409 
-146.1800 85.3580 
-145.1- 86.3660 
-146.1630 85.3614 
446.1640 O5.W 
-145.1080 86.3437 
-145- O5.38011 

Au Ir Ag-1 Zn-1 Mo-1 Ni-1 Co-1 Cd-1 As-1 Sb-1 Fe-1 Se Te-1 Ba-1 Cr-1 Sn-1 W-1 Cs Lbl Ce Srn Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

5 -1 00 5 -200 -2 -20 27 -10 10 0.9 5.7 -10 -20 510 130 -200 -2 3 39 88 6.7 -2 -1 5 4.5 
8 -100 5 -200 -2 -20 30 -10 15 1.9 6.1 -10 -20 390 130 -200 -2 2 30 49 5.5 3 1 3 4.5 

-5 -100 5 -200 -2 110 45 -10 17 2.3 7.9 -10 -20 480 140 -200 3 3 28 45 5.5 2 -1 5 4.5 
12 -100 6 -200 -2 43 23 -10 22 2.7 5.8 -10 -20 440 110 -200 -2 2 31 59 5.9 3 1 6 4.5 
5 -100 5 -200 -2 S 29 -10 22 1.9 5.5 -10 -20 750 140 -200 -2 4 29 44 5.3 -2 1 5 4.5 
5 -100 6 -200 -2 50 32 -10 15 2.4 5.6 -10 -20 480 110 -200 -2 3 26 50 5.1 2 -1 5 0 .5  
-5 -100 5 -200 -2 -20 16 -10 10 1.4 3.6 -10 -20 860 110 -200 -2 3 34 67 5.7 -2 -1 5 4.5 
5 -100 5 -200 -2 85 27 -10 9 1.3 4.5 -10 -20 600 79 -200 -2 3 37 71 6.4 -2 1 3 0 .5  
10 -100 5 -200 -2 36 15 -10 8 1.1 4 -10 -20 780 110 -200 -2 3 37 65 5.8 2 1 5 4 . 5  
5 -100 5 -200 -2 63 24 -10 Q 1.2 4.5 -10 -20 &40 110 -200 2 4 43 74 6.3 -2 -1 5 0.5 
Q -100 6 -200 -2 90 28 -10 Q 1.4 5.5 -10 -20 530 110 -200 -2 2 34 62 5.8 2 1 5 0 5  
Q -100 5 -200 -2 -20 27 -10 13 1.5 5 5  -10 -20 530 120 -200 -2 2 34 49 5.6 -2 -1 5 4.5 
s -100 5 -100 -2 45 30 -10 8 12  6 -10 -m 450 140 -200 -2 2 29 s 4.9 -2 -1 5 -05 
16 -100 5 -200 -2 -20 30 -10 7 14  5 -10 -20 570 120 -200 -2 3 39 85 6.3 3 -1 5 0.5 
5 -100 5 -200 -2 -20 30 -10 7 13 5.2 -10 -20 670 110 -200 -2 2 39 62 5.9 -2 -1 5 4 5  
5 -100 5 -200 -2 -20 32 -10 7 1 3  5 7  -10 -20 550 130 -200 -2 2 33 73 6 -2 -1 5 0 . 5  
5 -100 5 -200 -2 36 12 -10 Q 0 8  38  -10 -20 680 120 -200 2 3 47 87 6.4 2 -1 5 0 . 5  
5 -100 5 -200 -2 -20 16 -10 11 0 7  4 -10 -20 890 100 -200 -2 5 48 83 6.4 -2 -1 5 4 .5  
5 -100 5 -200 -2 -20 23 -10 11 0.Q 4.4 -10 -20 910 100 -200 -2 3 52 100 7.1 2 -1 5 0.6 
Q -100 5 -200 -2 -20 13 -10 11 0.8 3.5 -10 -20 830 73 -200 2 4 51 Q7 6.6 -2 -1 5 0.5 
5 -100 5 -200 -2 -20 17 -10 10 0.8 3.7 -10 -20 870 110 -200 3 4 48 86 6.4 -2 -1 6 0.5 
5 -100 5 -200 -2 -20 13 -10 8 0.Q 3.6 -10 -20 680 S -200 -2 3 45 76 5.9 -2 -1 5 4.5 
5 -100 5 -aDo -2 66 18 -10 8 0.9 4.5 -10 -20 820 110 -200 -2 4 45 88 6.1 -2 -1 5 4.5 
6 -100 5 -200 -2 -20 16 -10 7 0.9 3 -10 -20 770 120 -200 -2 3 59 110 8.2 -2 1 5 0.6 
6 -100 5 -200 -2 47 i s  -10 7 0.0 3.6 -10 - m  8~ lo -loo 4 4 47 a 6.3 -2 -1 5 -0.5 
5 -100 5 ZJO -2 - m  19 -10 13 1.1 4.6 -10 -20 830 1x1 -a00 2 4 si im 7.1 3 -1 5 0.7 
S -100 3 -200 -2 jo 14 -10 11 0.0 4.1 -10 -20 S4 -200 -2 3 3Q 83 5.5 3 -1 5 4.5 
7 -100 6 -200 -2 52 22 -10 15 1.1 4.7 -10 -20 Too 100 -200 -2 3 U B2 6.5 -2 -1 5 0.5 
6 -100 S -200 -2 37 36 -10 18 1.1 6.9 -10 -20 820 110 -200 -2 4 48 77 6.8 -2 -1 5 4.5 
7 -100 6 -200 -2 42 24 -10 11 1 4 -10 -20 880 88 -200 3 5 46 85 6.9 -2 1 5 4.5 
5 -100 5 -200 -2 do 25 -10 16 1 4.8 -10 -20 050 M -200 -2 3 51 Q6 7.3 -2 -1 5 0.6 
6 -100 5 -200 -2 -20 23 -10 12 0.9 4 -10 -20 820 95 -200 -2 3 50 gB 7.3 -2 -1 5 0.6 
S -100 5 -200 -2 41 17 -10 12 1 3.8 -10 -20 .Tea 120 -200 -2 4 !56 110 7.3 2 1 5 0.5 

-100 6 -200 -2 35 25 -10 14 1.2 4.6 -10 -20 820 110 -200 3 4 68 130 8.2 -2 1 6 0.6 
6 -100 5 -zoo -2 -20 30 -10 17 1.3 6 -lo -m 6~ im -am -2 4 es 130 6.0 -2 -1 5 0.7 
5 -100 6 -200 -2 -20 21 -10 13 1 4.5 -10 -20 750 Ql -200 -2 3 4s 84 7.4 -2 -1 5 4 .5  
16 -100 6 -200 -2 2D 12 -10 10 1 4.3 -10 -20 8W lm -200 -2 3 57 100 9 -2 -1 5 4.5 
6 -100 6 -200 -2 50 16 -10 14 1.1 4.4 -10 -20 810 110 -200 -2 3 52 110 8.4 3 -1 5 4 .5  
5 -100 6 -200 -2 -20 21 -10 14 1.3 4.1 -10 -20 1000 95 -200 -2 4 52 Q2 8.6 3 -1 5 4.5 
6 -100 6 -200 -2 do 22 -10 16 1.3 4.4 -10 -20 6W 120 -200 -2 3 SO So 8 -2 -1 5 -0.5 
5 -100 5 -200 -2 39 18 -10 14 1.3 4.1 -10 -20 Too QQ -200 -2 3 52 68 8.5 -2 -1 5 -0.5 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments colleded in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

1 Sc HI Ta-I Th U Na-1 Br Rb Zr-1 Ag2 Cu Pb Zn-2 W 2  Ni-2 Co-T Cd-2 Bi As-T Sb-T FcT 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

23 7 2 7.7 1.9 1.5 2 67 590 -0.2 95 11 82 10 50 21 -1 5 5 5 4.01 
24 7 2 6.9 1.8 1.6 4 51 500 -0.2 103 7 79 6 46 23 -1 5 9 5 3.95 
28 6 1 7.5 1.7 1.4 1 7 9 S 0 0  -0.2 168 8 102 6 76 35 -1 5 5 5 5.23 
20 7 2 6.5 1.8 1.5 2 61 500 -0.2 82 7 74 5 41 20 -1 5 5 7 3.97 
21 3 -1 6.9 2.3 1 8 57 500 -0.2 114 9 82 12 50 21 -1 5 13 9 3.74 
21 4 -1 6.1 2.1 1 4 56 500 -0.2 lDS 6 78 7 42 22 -1 5 5 5 3.77 
15 7 1 10 3.2 1.6 1 81 500 -0.2 10 61 -1 20 10 -1 3 7 5 2.32 
19 6 2 9.2 2.6 1.2 5 74 500 -0.2 63 i 0  77 14 33 18 -1 5 5 5 3.17 
16 7 1 9.2 3.1 1.2 2 110 500 -0.2 48 11 59 2 22 11 -1 5 5 11 2.66 
15 8 1 12 2.9 1.1 3 110 500 -0.2 51 21 78 -1 33 20 -1 -5 5 5 3.73 
23 6 -1 8.3 2.5 1.5 3 53 500 -0.2 87 7 78 -1 38 20 1.3 5 5 5 3.71 
23 6 1 7.4 2.3 1.4 4 a 500 -0.2 91 9 7Q 5 Y) 20 -1 5 13 5 3.70 
24 5 -1 6.6 2.2 1.3 3 65 500 -0.2 105 5 80 8 42 25 -1 5 15 5 4.35 
21 7 1 9.2 2.3 1.2 3 68 500 -0.2 9 72 -1 31 Z? -1 5 11 5 3.35 
19 6 1 8.3 2.5 1.2 4 63 500 0 2  65 9 90 -1 34 28 1.2 5 6 8 3 . a  
22 6 1 8.2 2.3 1.3 3 75-500 -0.2 75 10 80 12 37 20 11 -5 10 -5 3.86 
16 10 2 10 3.1 1.4 -1 70 -500 -0.2 24 10 60 6 19 Q -1 5 6 5 2.53 
15 9 2 12 2.6 1.4 2 91 500 -0.2 22 9 61 8 20 13 -1 5 -5 5 2.88 
16 10 2 12 3.7 1.4 3 95 -500 -0.2 20 12 64 7 20 17 -1 5 6 5 2.84 
15 8 2 13 3.1 1.5 2 09 840 -0.2 21 12 58 6 19 10 -1 5 3 5 2.53 
15 9 1 12 3.2 1.4 2 110 -500 -0.2 22 11 65 4 19 10 -1 5 7 7 2.54 
14 6 1 10 2.7 1.4 -1 7 6 3 0 0  -0.2 26 Q 58 -1 17 9 -1 5 S 5 2.32 
18 7 1 10 2.9 1 1 120 780 -0.2 37 11 63 4 25 13 -1 5 5 5 3.16 
14 12 2 12 3.8 1.5 1 100 -500 -0.2 26 9 58 4 19 10 -1 5 Q 5 2.12 
15 10 1 11 3 1.3 -1 83-500 -0.2 23 10 63 2 21 11 -1 5 5 5 2.64 
17 9 1 14 3.3 1.3 4 95-500 -0.2 38 13 83 8 29 17 -1 -5 8 5 3.26 
13 8 -1 9.3 3.2 1.2 1 74 560 0.2 23 9 68 2 22 13 -1 3 5 6 2.06 
14 10 1 11 3.7 1.4 2 78 -500 -0.2 29 11 61 7 21 12 -1 5 10 5 2.83 
15 7 1 14 5.5 1.2 4 110 -500 -03 26 11 76 -1 29 23 -1 5 14 -5 4.83 
15 7 1 12 3.4 1.4 3 93 400 -0.2 29 Q 78 8 24 17 -1 5 5 5 2.93 
16 8 1 13 4.3 1.2 5 91 500 -0.2 38 14 82 3 28 19 -1 5 5 5 3.40 
15 8 2 13 3.3 1.4 2 OB 670 -0.2 28 8 72 Q 23 16 -1 5 5 5 2.72 
14 11 1 13 3.9 1.4 2 87 610 -02 29 7 63 5 21 12 -1 5 5 5 2.52 
17 14 1 15 4.4 1.7 2 100 Q20 4.2 25 10 68 2 22 14 -1 -5 13 5 2.75 
21 11 1 15 4.3 1.7 4 110 blD -0.2 2Q 11 75 5 25 18 -1 5 lQ 5 3.20 
15 @ 1 13 4.6 1.1 3 120 400 -0.2 Je 11 70 5 25 14 -1 5 5 8 2.78 
16 11 2 15 7 1.3 3 1 1 0 5 0 0 4 2  36 11 63 -1 22 11 -1 5 5 5 2.43 
17 a 1 15 5.5 1.2 4 im 400 -0.2 39 10 n -1 n 15 -1 s 1s 5 2.93 
17 8 2 16 5.7 1.3 5 140 600 0.2 32 13 83 -1 25 15 -1 -5 5 5 2.97 
16 6 2 16 4.8 1.2 5 ld0 ba) 0.2 30 13 94 -1 30 17 -1 5 0 5 3.20 
15 0 2 15 5.9 1 2  4 110 400 0.2 40 12 68 -1 26 13 -1 5 10 5 2.90 

SAMPLE Mn* Te-T Ba-T Cr-T V 
ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m  

570 -10 94 ?3 81 
450 -10 74 56 81 
573 -10 92 81 121 
a -10 la 58 75 
573 40 150 64 80 
644 -10 115 52 74 
265 -10 151 24 41 
537 -10 108 JB 51 
348 -10 122 26 39 
961 -10 190 31 46 
481 -10 90 45 a 
405 -10 OB 4Q 73 
485 -10 84 56 85 
782 -10 108 36 52 

1090 -10 146 39 57 
567 -10 116 44 66 
272 -10 102 22 30 
59q -10 108 23 29 
9W -10 120 21 26 
403 -10 110 20 22 
331 -10 101 20 23 
270 -10 Q6 19 20 
436 -10 102 29 39 
408 -10 Q6 19 21 
289 -10 115 25 31 

1268 -10 138 24 29 
1033 -10 117 21 27 
lzos -10 108 19 23 
2578 -10 158 19 21 
1056 -10 160 23 27 
1204 -10 185 25 29 
1043 -10 151 21 24 
500 -10 126 19 21 
480 -10 lo6 20 21 
562 -10 113 23 n 
778 -10 11s 21 22 
215 -10 101 20 18 
885 -10 126 22 24 
799 -10 151 22 22 

1383 -10 153 22 24 
468 -10 111 23 24 

Longitude Muck 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sn-2' W-T L a 2  Al' Mg' Ca' Ga' Na-T K ti* Nb' SP Ta-T Y Ti' Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
Ppmppmppm % % %ppm % %ppmppmPpmppmppm %ppm 

-20 -20 15 2.19 1.18 .64 4 .Ol .12 20 3 38 -100 7 .08 -1 
-20 -20 12 2.17 1.13 .47 5 .O1 .W 23 2 22 -loo 7 .08 -1 
-20 -20 11 3.051.46 .39 7 .O1 .10 41 2 18 -100 7 .ll -1 
-20 -20 14 2.15 1.15 .48 4 -01 .07 21 2 21 -100 6 .06 -1 
-20 -20 13 2.16 1.06 1.05 2 .oi .m 23 3 52 -100 Q .os -1 
-20 -20 11 2.12 1.01 .70 -2 .O1 .09 22 2 32 -100 9 .06 -1 
-20 -20 161.39 .53 .49 -2 .03 .07 12 2 31 -100 7 .08 -1 
-20 -20 19 1.92 .TI .48 -2 .01 .OB 22 2 27 -100 8 .M -1 
-20 -20 1 Q l . m  .54 .48 3 01 08 16 2 29 -100 5 .03 -1 
-m -20 31 2m .m 4s -2 01 .a 21 2 3s -100 Q m -1 
-20 -20 15 2.16 QO 50 4 01 10 25 2 24 -100 8 06 -1 
-m -20 1 4 2 2 2 1 0 2  53 5 01 10 25 2 22 -1M 8 07 -1 
-20 -20 1 0 2 4 0 1 1 5  31 5 -01 10 24 2 15 -100 6 08 -1 
-a -m i a i m  ~b 37 -2 01 m 20 2 m - 1 0 0  7 05 -1 
-m -20 a0214  sj YI -2 01 lo 22 2 2 6 - i m  7 04 -1 
-20 -20 1 5 2 1 s  oz 9 3 01 lo z2 2 2 s - i m  7 m -1 
-m -m m i 9  52 n 4 01 m 14 i l o - l o o  s cw -1 
-m -m z z i ~  so n -2 01 m la -1 lo -too s m -1 
-m -m 24140 YI a~ -2 01 m 16 i P -1m 6 02 -1 
-20 -20 m i u  u zz -2 01 oa 11 1 I Q  - i m  5 m -I 
-m -a n iwr u 21 -2 01 .07 17 1 lo - i m  s m -1 
-20 -20 23134  YI 21 4 -01 07 14 1 19 -100 4 02 -1 
-20 -m a i m  as n 3 01 11 17 1 lo - i m  s 02 -1 
-20 -10 31 1.22 40 24 -2 01 .m 13 1 24 -1m 5 m -1 
-P -P z s i e  .so l a  4 01 m 15 1 l a - l o o  5 m -1 
-P -m 24 I 67 .s4 5s -2 or .m 2 2 54 -100 s .m -1 
-20 -m 2l 1 . 4  4s 32 -2 01 .07 17 1 31 -100 6 .03 -1 
-m -20 Z 131 .46 j6 -2 .m 06 16 1 36 -100 6 03 -1 
-a -m a 1 . s  .U .s -2 .oi .m n 2 at -too s .m -1 
-m -m 221.06 .s .s -2 .m .m lo i ~s -100 6 .m -1 
-m -a 22 l . m  .s4 .44 -2 0 m 2l 2 46 -100 8 .m -1 
-20 -P 23 1.52 .O .31 -2 .O1 .07 18 1 33 -100 6 03 -1 
-m -m a 1 . s  . a  .m -2 -.oi .tx 17 i n - i m  s .m -1 
-m -lo 23 1 . a  .47 .n -2 -.oi .06 IQ -1 25 -1m 5 .m -1 
-P -a0 24 l.W .49 .24 -2 -.01 .06 P 1 2l -100 6 .02 -1 
-m -m a 1.4s .n .s -2 -.m .m a i s -100 a .m -1 
-20 -20 21 1.40 .52 .37 -2 -.Ol .07 2l 1 S -100 6 .M -1 
-m -m a 1 . s  .s 37 -2 -.m .m a 1 38 -100 7 .m -1 
-P -P P 1.54 .52 .a -2 -.01 .m P 1 JO -100 7 .02 -1 
-P -lo 25 1.61 .4s .JO -2 -.Ol .07 23 1 4 -100 Q .02 -1 
-m -m 2 3 i . s s  .s . s  -2 -.m .m a 2 33 -im Q .m -1 

SAMPLE Longlude Latitude 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Mn' Te-T %a-T Cr-T Y 
ICP ICP ICP ICP ICP 
ppmppmppmppmppm 

474 -10 98 19 20 
610 -10 110 21 25 
202 -10 134 24 27 
467 -10 lm 20 22 
300 -10 07 23 22 
743 -10 101 21 24 

1353 -10 105 21 20 
242 -10 93 35 48 
408 -10 79 17 16 
481 -10 115 ?3 23 
639 -10 Q6 34 U 
403 -10 a2 42 60 
402 -10 6Q 36 49 
458 -10 88 45 63 
401 -10 M 38 56 
374 -10 74 u 65 
314 -10 74 48 72 
295 -10 66 45 67 
682 -10 71 40 U 
407 -10 68 38 49 
413 -10 6Q U 52 
473 -10 a2 42 48 
610 -10 n 46 56 
627 -10 93 56 66 
355 -10 70 34 40 
592 -10 70 50 61 
413 -10 87 46 56 
a -10 n yo 75 
423 -10 80 30 47 
350 -10 90 42 56 
639 -10 43 44 61 
MO -10 n u a 
SBO -10 1M 47 aa 
311 -10 62 Y) 52 
315 -10 8 S 9 
622 -10 1 64 M 
an -10 87 56 76 
503 -10 73 SJ n 
3 n  -10 100 61 M 
M -10 77 74 72 
641 -10 62 76 96 

Longitude L a t i  

-145.2070 65.3569 
-145.2070 65.3528 
-145.- 65.3491 
-145.2070 65.3450 
-145.2180 65.4429 
-145.2266 65.4393 
-145.2400 65.3582 
-145.2440 65.3547 
-145.2440 05.3507 
-16.2450 66.3471 
- 1 6 . m  66- 
- 1 4 6 . 2 ~  6 6 . m  
-146.- 663718 
-146.- 853764 
-16.2100 663842 
-16.- 66.- 
-16.2410 66.3741 
-16.2440 663783 
-16.2970 663713 
-16.3050 66.3743 
-16.3130 66.378S 
-16.3230 66.3770 
- 1 4 s . ~ ~ ~ )  05.3777 
-16.- 66.3799 
-16.3440 66.3839 
-I+~.ww 66.3879 
-146.- 66.3917 
-146.3380 66.3967 
-146.3300 66.= 
-146.lPD 66.3773 
-146.1300 6 S . m  
-14tj.1390 s.3- 
-16.1480 -.St7 
-146.1- 6- 
-1a.aoc10 s . 3 ~ 7 4  
-1e.mm s a m  
-146.4110 *.SO6 
-146.- =.SOPI 
-146.1390 s.3841 
-146.laOo a4100  
i t  4 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 Me2 Ni-2 Co-T (2-2 Bi As-T S b T  Fe-T 
lNM INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

16 7 1 14 5.5 1.3 4 120 610 -0.2 26 11 70 2 22 11 -1 5 5 5 2.38 
15 7 2 15 5.1 1.2 3 120 500 -0.2 28 14 66 -1 21 12 -1 5 6 6 2.53 
16 7 2 16 4.9 1.4 4 140 500 -0.2 25 13 71 -1 24 11 -1 5 5 5 2.96 
15 15 2 17 5.5 1.4 3 120 500 -0.2 28 13 67 2 22 11 -1 5 8 5 2.62 
16 8 2 15 4.9 1.3 5 110 500 -0.2 33 14 81 2 26 12 -1 -5 7 5 2.62 
14 16 2 18 5.7 1.3 8 140 780 -0.2 33 15 75 1 22 12 -1 5 8 5 2.46 
17 8 -1 16 5.8 1.1 9 120 500 -0.2 39 14 88 -1 32 16 -1 5 5 5 3.00 
18 8 -1 11 3.6 1.3 -1 120 500 -0.2 42 14 66 -1 26 12 -1 5 6 6 3.20 
i s  Q 2 18 6.2 1.3 4 170   DO -0.2 xi 10 n 4 28 12 -1 s 8 5 2.69 
18 Q 1 20 7.2 1.3 5 140 990 4.2 41 17 71 2 29 15 -1 5 25 5 3.18 
19 7 2 9.1 4.3 1.2 11 95 -500 -0.2 50 8 72 3 29 16 -1 5 14 5 3.12 
m a -1 8.7 3 1.2 4 m 500 4 .2  68 11 74 (1 34 18 -1 5 11 s 3.65 
23 Q 1 8.1 3 1.3 6 71 500 -0.2 57 10 65 3 30 16 -1 -5 14 -5 3.11 
22 7 1 6.5 2.7 1 2  4 66 500 4.2 68 11 89 5 32 16 -1 5 10 -5 3.40 
16 5 2 7.7 2.4 1 3 W 500 -0.2 58 12 54 1 28 17 1 1 5 7 5 3.17 
21 5 1 7.9 2.5 1 2  4 31 500 4.2 93 4 70 2 38 19 -1 5 11 5 3.61 
24 6 1 8.2 2.6 1.4 3 79 500 4.2 l(13 6 72 -1 41 M 1 1 5 5 4 3.06 
27 Q -1 7.7 2.7 1.6 2 71 500 -0.2 05 6 68 -1 37 19 -1 -5 6 7 3 . a  
24 Q 1 14 6.2 1.2 3 150 500 4.2 75 14 83 2 40 21 1 1  5 13 S 4.27 
22 Q 1 11 3.5 1.3 3 97 500 -0.2 62 13 71 5 33 16 -1 5 S 5 3.68 
22 10 2 12 3.8 1.2 5 W 500 -0.2 65 12 80 -1 39 18 1 -5 -5 5 3.82 
22 Q 2 13 3.7 1.2 5 120 500 4.2 67 14 76 1 38 18 1.3 -5 14 5 3.87 
22 8 -1 11 3.2 1.2 3 i m  -500 -0.2 68 6 n -1 39 lo 1.1 5 s 5 3.97 

10 1 12 3.6 1.2 6 62 710 4.2 78 14 83 5 49 22 -1 5 11 5 4.41 
18 7 -1 10 2.7 1 16 79 500 4.2 47 12 73 1 33 16 -1 5 5 5 3.58 
24 8 2 9.5 3 1.3 4 n soo 4.2 71 8 71 3 39 20 -1 5 s 4.10 
24 10 1 11 3.6 1.3 4 W 500 4.2 71 12 67 2 37 16 -1 5 5 5 3.83 
30 5 -1 Q 2.6 1.5 -1 100 500 4.2 95 15 78 2 45 22 -1 5 13 5 4.64 
20 5 1 11 3.4 1.3 1 130 500 4.2 B 12 72 1 35 18 -1 3 S 5 4.00 
P 6 -1 0.1 3 1.2 16 Q6 #10 4.2 (16 7 64 5 Y) 18 -1 5 5 5 3.76 
P 6 -1 8.5 2.9 1.2 Q 71 500 42 76 10 M 2 S 21 1 5 5 5 3 . 8  
24 s -1 8.1 2.1 1 2  s 40 MO -0.2 m 8 74 -1 s 21 -1 a 6 5 4.06 
25 6 1 8.6 2.7 1 2  S 600 4.2 68 13 5 S 20 -1 5 5 6 3.M 
23 7 1 8.7 2.7 1.3 4 91 600 4.2 54 11 T5 -1 32 16 -1 5 4 5 3.53 
24 1 1 7.8 2.8 1.5 4 sd  ax^ 02 56 7 s 8 m 1s -1 5 5 5 3-06 
22 3 -1 6.4 2.3 0.w 8 72 600 0.2 i n  6 M 4 s t  XI -1 s 7 4.50 
1 8 -1 8 2 2  1.6 2 71 600 02 90 7 75 3 41 P -1 -6 6 6 4.10 
25 7 1 8 3.1 1.3 5 69 600 4.2 74 0 81 S 38 19 -1 5 5 11 4.06 
25 6 -1 8 2 8  1.3 3 a 600 0.2 01 3 'F5 2 43 24 -1 5 4 5 4.29 
25 8 2 8.1 29 1.5 6 4 600 0.2 10 m 8 53 22 -1 5 -6 5 408 
n s 1 7.4 2 4  1.6 a m 6oo 02 m 6 e 2 s i  n -1 a a 6 s n  



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

672 
673 
674 
676 
6?7 
678 
680 
681 
682 
683 
685 
6M 
687 
686 
8 1  
a34 
86 
8 7  
a09 
7m 
701 
702 
704 
705 
706 
707 
MO 
710 
71 1 
71 3 
71 4 
71 5 
716 
722 

Longitude Latitude 

65.3569 
65.3528 
65.3491 
65.3450 
65.4429 
65.4393 
65.3582 
65.3547 
s.3507 
6.3471 
06.3840 
65.- 
65.3718 
es.37~4 
a . ~  
S.3640 
6.3741 
65.3783 
65.3713 
6.3743 
S . 3 m  
65.3770 
65.3777 
6 . 3 7 ~ 8  
6.3858 
65.3879 
m.3ei7 
65.3967 
S.- 
6 5 . m  
a.3776 
S.SrW 
os.j%i7 
05.3879 
S . W 4  
S.3LWb 
66- 
65.3927 

864100 
S.4121 

Sn-T W-T  La-T Al' Mg' Ca' Ga' Na-T K' Li* Nb' Sr' Ta-T Y Ti' Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm % % %ppm % %ppmppmppmppmppm %ppm 

-20 -20 19 1.35 .46 .32 -2 -.Of .06 17 1 30 -100 6 .02 -1 
-20 -20 18 1.43 .43 .24 -2 -.01 .06 15 1 22 -100 5 .02 -1 
-20 -20 241.76 .52 .22 3 -.01 .05 23 1 22 -100 6 .Ol -1 
-20 -20 27 1.33 .44 .28 -2 -.01 .06 17 1 27 -100 7 .02 -1 
-20 -20 2s 1.58 .47 .s -2 -.oi .m 24 1 s -100 8 .M -1 
-20 -20 32 1.43 .43 .32 -2 -.01 .07 17 1 30 -100 9 .M -1 
-20 -20 23 1.49 .51 . -2 -.01 .07 22 2 45 -100 9 .01 -1 
-20 -20 15 1.98 .71 .34 6 -.01 .08 19 2 27 -100 4 .04 -1 
-20 -20 24 1.21 .a .37 -2 -.oi .os 18 1 28 -100 Q .oi -1 
-20 -20 27 1.50 .47 .33 -2 -.01 .M 22 1 29 -100 9 .O1 -1 
-20 -20 16 1.88 .74 .52 -2 -.01 .OB 22 2 33 -100 8 .03 -1 
-20 -20 152.09 .M .43 3 -.01 .08 24 2 25 -100 6 04 -1 
-20 -lo 13 1 . n  .m .a 3 -.oi .m m 1 i e  - i m  s .M -1 
-20 -20 14 2.m .m .a 2 -.oi .m m 1 te - t m  s os -1 
-a -m 1 s i . m  .n .m 3 -.or l o  16 2 l o  - i m  s 04 -1 
-20 -20 122.001.04 .33 3 -.01 .13 22 2 15 -100 6 07 -1 
-20 -20 e 2.15 1.14 .XI 5 .of . is zj i 13 - i m  s m -1 
-20 -20 7 1 , s  1.08 .n e -.of .13 m 2 l o  -too 4 .m -1 
-20 -20 26 1 . . -2 -.Ol .13 24 1 17 -100 12 .04 -1 
-20 -20 10 1.87 .QO .B -2 -.01 .10 20 1 14 -100 7 .04 -1 
-20 -20 10 1.97 .98 .42 3 -.01 .ll 22 2 24 -100 8 .04 -1 
-20 -20 24 1.98 .43 .31 3 -.01 .ll 20 1 10 -100 8 .03 -1 
-20 -20 17 1.m 1 . a  .35 -2 -.oi .lo 21 1 IQ -1m 7 .M -1 
-20 -20 232.341.10 .37 -2 -.oi . i3  P 1 24 -1m 10 .m -1 
-20 -20 n 1.m .n .52 -2 -.oi .12 a 2 33 - i m  l o  .M -1 
-20 -20 16 2.16 1.09 .26 -2 -.01 .10 20 1 16 -100 7 .05 -1 
-m -20 20 2.m .m .37 3 -.oi . lo  l o  2 a - i m  7 .M -1 
-20 -20 14 2.49 1.30 .36 5 -.01 .17 22 2 17 -100 6 .07 -1 
-20 -20 ZS 1.0s . S  .23 -2 -.Ol .10 20 -1 15 -100 Q .03 -1 
-20 -m 16 2.10 .QO .a -2 -.oi .12 zs 1 n - i m  11 .os -1 
-20 -20 15 206 .QO .46 -2 -.01 .ll 24 1 24 -100 8 .05 -1 
-20 -20 11 201 .07 .41 -2 -.Ol .I1 22 1 lQ -100 6 .OS -1 
-20 -m 11 2.19 1.00 .a -2 -.a .12 24 2 - i m  7 .07 -1 
-20 -m 12 1.88 .a0 . U  4 -.01 .OB 20 2 26 -100 5 .M -1 
-20 -20 101.75 .M .35 2 -.Of .07 18 1 17 - l M  5 .04 -1 
-20 -20 11 262 1.31 1.06 3 -.01 .ll 28 2 43 -100 S .06 -1 
-20 -20 02161 .00  .a 2 -.Ol .12 P 1 17 -100 5 .07 -1 
-20 -20 11 230 1.m .53 3 -.a .m r) 1 xi -100 6 .os -1 
-20 -m 8 2s 1.S .37 5 -.a .13 2s 2 16 -100 5 .lo -1 
-20 -20 16222  1.29 .67 -2 -.Ol .m 19 2 43 4m Q .M -1 
-20 -20 1 3 2 e l . U  .67 -2 -.a .oB P 1 41 -100 8 .04 -1 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Longitude Latitude Au Ir Ag-1 Zn-1 Mo-1 Ni-1 Co-1 Cd-1 As-1 Sb-1 Fe-1 Se T d  Ba-1 Cr-1 Sn-1 W-1 Cs Lbl Ce Sm Eu Tb Yb Lu 

-PLE I I INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 
p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

737 
738 
740 
741 
742 
744 
745 
746 
747 
749 
750 
IS1 
752 
753 
7u2 
7u6 
706 
767 
T8 
770 
771 
772 
774 
77s 
m 
m 
TI0 
7m 
782 
783 
784 
786 
n 7  
m 
m 
790 
'192 
TQ1 
IOI 
7w 
'ZOQ 

Longitude Latitude Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 6 2  Ni-2 Co-T Cd-2 BI As-T Sb-T Fe-T 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

21 6 2 7.5 2 1 8  4 82 690 4 2  62 10 71 3 46 21 -1 5 5 9 421 
21 9 2 10 3 2  1 3  12 9 6 5 0 0  4 2  68 12 82 -1 44 17 -1 5 6 8 388 
20 8 2 11 3 4 1 6  2 1 0 0 5 0 0 4 2 4 9 1 0 7 8  4 3 5  16 -1 5 11 5 3 6 4  
20 3 -1 10 3 6  1 1  3 1 4 0 - 5 0 0 4 2  75 11 91 -1 50 22 -1 5 6 6 4 7 1  
18 10 1 13 3 9  1 5  3 1 2 0 5 0 0 4 2  42 15 79 5 34 15 -1 5 6 7 345 
26 7 -1 9 3  3 1 3  5 81 500 4 2  78 10 80 2 44 21 -1 5 12 5 435 
27 Q 1 10 3 7  1 2  4 66 500 4 2  67 9 80 3 39 27 -1 5 5 5 410 
26 8 1 9 2  3 1 2  4 6 8 5 0 0 4 2  60 8 73 8 35 17 -1 5 5 8 3 8 1  
24 8 1 01 31 1 2  4 8 5 5 0 0  4 2  64 13 74 5 37 17 11  5 5 5 371 
10 6 1 10 3 3  1 2  4 7 2 - 5 0 0 4 2  71 8 S 5 34 15 -1 5 5 6 332 
21 0 1 10 3 6  1 6  2 47 - 4 2  47 11 64 5 29 15 -1 S 5 7 3 3 8  
zz 10 1 10 3 2  i t  6 0 0 5 0 0 - 0 2  n 11 sr s js 18 -1 s 5 1 2 3 3 9  

Q 1 1 0 3 1  1 4  4 8 0 5 0 0 4 2 8  7 8  -1 37 19 -1 -5 5 S 3 S J  
16 s -1 10 3 7  1 4  3 i m a m  0 2  e 37 134 2 js 17 -1 5 s 5 373 
17 7 1 16 4 6  077 7 130-500 0 2  42 45 100 -1 56 16 1 5 351 7 413 
aD 10 2 12 4 4  1 6  3 t 6 5 0 0 4 2  80 3 0 1 2 5  7 36 lo 1 5 S - 5 3 0 3  
18 9 2 11 4 3  1 6  2 Q 6 - 0 2  64 Y) 150 -1 33 17 -1 S 7 5 372 
17 8 1 11 4 2  1 5  2 8 0 5 0 0 0 2  64 38137 5 M 16 -1 S -5 5 353 
17 Q 2 11 4 2  1 4  2 110 WO 0 2  61 142 6 32 17 -1 -5 10 S 351 
19 Q 1 12 4 4  1 3  2 1 0 0 5 0 0 4 2  7B 49161 8 38 19 -1 5 11 6 4W 
18 Q 2 11 5 1 3  5 8 4 4 0 0 4 2  70 45153  4 34 10 1 2  S S 5 3 5 6  
17 7 2 11 41 1 4  2 1 1 0 5 0 0  4 2  50 33 128 1 31 13 -1 5 5 5 312 
16 10 1 12 4 6  1 3  2 W1MO 0 2  47 29 QO 2 33 12 -1 5 5 7 313 
16 o 2 15 51  1 3  2 1 ~ 0 - 5 0 0 0 2  so n m i  Q 20 14 1 4  s 22 6 305 
17 Q 1 12 4 1 s  2 n a o o a n  s i  27 147 6 30 i s  -1 3 10 5 292 
14 6 -1 12 5 3  1 3  8 1 1 0 b o o  02 59 3 0 2 1 8  6 31 40 1 8  5 17 5 427 
n 8 1 11 4 5  1 4  4 m a n 0 2  m 21110 i t  sb sz -1 4 a 5 3 0 0  
22 7 2 10 3 3  1 2  4 e a r n 0 2  n 3 6 1 0 1  6 o i ~ i i  3 12 4 3 0 0  
16 8 1 14 4 6  1 3  3 110 6#) 02 46 14 64 9 M 11 -1 5 5 5 306 
17 11 1 14 4 5  1 8  -1 m a 0 2  52 8 Q 23 10 -1 5 Q 5 273 
15 8 1 13 4 3  1 2  2 1 1 0 -  02 31 14 8 22 12 -1 5 6 5 2- 
16 7 1 13 4 5  1 3  3 1 1 0 6 0 0 0 2  56 17 82 4 a 15 -1 4 15 5 3 4 7  
16 8 1 11 3 6  1 4  1 7 4 - 4 2  44 15 67 6 21 10 -1 5 -5 5 311 
15 8 1 10 3.6 1 5  1 m 6 0 0 - 0 2  37 15 67 15 18 22 -1 4 1Q 5 399 
18 7 2 12 3.6 1 2  4 9 9 4 0 0 0 2  51 17 5 25 18 -1 3 5 -5 319 
10 7 2 1 0 3 4  1 5  2 ~ 6 0 0 4 2 5 8 1 Q 6 4  1 2 3  11 -1 5 12 5 2 8 7  
13 5 -1 8.7 3.7 1 1  4 8560002 50 22 9 5 P 7 -1 4 16 5 256 
p 10 2 10 3 4  $ 6  2 m a o o  02 n 16 M 6 31 $6 -1 s i s  5 371 
19 7 1 9 2  31  1 4  2 0 6 - 4 2  71 14 M -1 29 13 -1 3 Q 6 338 
14 7 -1 11 3.8 1.5 2 T 5 4 0 0 0 2  S 9 -  6 a 11 -1 5 10 5 2 5 7  

1 5  7 1 11 4 2  1 8  2 # b o o 0 2  3l 12 64 -1 25 11 -1 3 Q 6 2 3 6  

Mn' T e T  Bar Cr-T \P 
ICP ICP ICP ICP ICP 
ppmppmppmppmppm 

585 -10 53 64 62 
517 -10 80 59 56 
521 -10 119 46 48 
591 -10 167 70 73 
752 -10 143 42 44 
582 -10 b9 52 67 

1268 -10 99 47 63 
4X -10 70 44 58 
441 -10 74 44 58 
362 -10 79 35 47 
32s -10 a3 37 53 
587 -10 67 37 48 
468 -10 !B 37 49 
567 -10 Q6 46 53 
a -10 S 47 28 
w4 -10 83 48 00 
5m -10 103 46 53 
577 -10 07 44 50 
597 -10 97 43 49 
726 -10 87 50 56 
5m -10 134 46 53 
393 -10 137 41 42 
;EOB -10 l a  a 46 
705 -10 i t 6  30 38 
Ub -10 123 43 42 
aOOB -10 192 36 54 
757 -10 114 49 !S 
447 -10 130 n 

-10 103 25 28 
m i  -10 220 n 
397 -10 100 25 27 
6 2  -10 116 32 38 
p2 -10 131 29 40 

1098 -10 117 32 56 
46s -10 98 33 42 
Ztb -10 63 36 45 
156 -10 138 29 25 
397 -10 m 52 n 
310 -10 77 47 (15 

n i  -10 107 22 m 
256 -10 01 21 23 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments colleded in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

737 
738 
740 
741 
742 
744 
745 
746 
747 
749 
750 
xi 
752 
753 
m 
7811 
767 
780 
770 
771 
m 
774 
m 

m 
779 
780 
m 
7M 
rn 
n s  
787 
ma 
no 
m 
792 
745 
79) 
7~ 

Longihuh Latitude 

-145.1030 65.4144 
-145.0930 65.4153 
-145.1730 65.4213 
-145.1750 65.4255 
-145.1760 65.4305 
-145.204 65.4178 
-145.2030 65.4138 
-145.- 86.4094 
-145.1070 65.406 
-145.2520 65.414 
- 1 6 . m  SYlgb 
- i e . m ~  SM 
- i e . m a  SUKO 
- la .=  =.SO4 
-1e .30~0  s.4254 
-1U.6720 =.=I4 
-144.m00 S.= 
-14- S.3704 
- 1 U . m  86.5152 
-144.- S.3291 
-1u.mio s.- 
-1u.mio as.= 
-144.- 05.- 
- 1 u . o ~  s.- 
- 1 U . m  05.4001 
-1u.ajoo as.4azs 
-144.- * . a 4  
-1U.(1210 06.- 
-1u.6137 S.M 
-1U.OWO d6.m 
- 1 u . m ~  S.SI~ 
- 1 u . a ~  e.xm 
- 1 U . m  05.3992 
-1u.son1 0 . ~ 3 0  
- 1 u . m  asai 
- 1 u . s ~  a m  
- 1 u . s o  m.ms 
-14.- 06.38lO 
- 1 U . m  a= 
-1u-sam ~ L M B  
-1U.S(180 astrU 

Sn-T W - r  La-T A(. Ma. Ca. Ga' Na-T K* Li' Nb' S f  Ta-T Y Ti' Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm % % %ppm % %ppmppmppmppmppm %ppm 

-20 -20 16 1.87 1.18 .68 3 -.01 .09 15 2 39 -100 8 .03 -1 
-20 -20 21 1.83 .99 .99 -2 -.01 .10 17 3 57 -100 10 .@3 -1 
-20 -20 17 1.80 .85 .36 -2 .Ol .13 18 2 24 -100 6 .S -1 
-20 -20 16 2.50 1.16 .47 4 -.Ol .20 22 2 30 -100 6 .07 -1 
-20 -20 22 1.m .TO .36 -2 .oi .09 18 2 26 -100 7 .m -1 
-20 -20 15 2.28 1.11 .41 -2 -.01 .10 26 1 22 -100 8 .05 -1 
-m -20 i s  223 1.02 .2s -2 .oi .os n i i s  -100 7 .M -1 
-20 -20 11 2.05 .W .32 -2 -.01 .W 24 -1 16 -100 5 .M -1 
-20 -20 16 2.04 .Q3 .r) -2 e.01 .OQ 25 -1 19 -100 7 .04 -1 
-20 -20 18 1 . . -2 -.01 -08 19 -1 18 -100 8 .M -1 
-20 -20 15 1 . f l  .77 31 3 -.01 .07 17 1 19 -100 6 05 -1 
-20 -20 i a i m  .m .m -2 -.oi .lo i s  1 1s -too a m -1 
-m -20 14 1-04 w -24 3 -.OI 11 10 i 13 -100 7 a -1 
-20 -20 18 2.07 .Q7 .a -2 .O1 12 31 2 23 -100 8 M -1 
-20 -20 22 1.41 .a2 .a -2 -.oi .w 12 -1 n -100 8 a2 -1 
-20 -20 17 2.07 1.m .46 -2 .Ol .13 a 2 2a -100 8 00 -1 
-20 -20 17 2.00 .Q6 .42 -2 -.Ol .ll 33 2 23 -100 8 W -1 
-20 -20 18 1.m .oO .U -2 .01 .ll JO 2 B -100 8 08 -1 
-20 -20 16 1.06 .oO .U -2 -.01 .ll 31 2 23 -100 8 .06 -1 
-20 -20 18 2.13 1.01 . -2 -.Ol .13 38 2 22 -100 Q OB -1 
-20 -20 21 2.15 .s7 .sl -2 .oi .12 a 3 2~ -100 12 .07 -1 
-20 -20 m 2.00 .n .a -2 .or .w as 2 z -too Q .a -1 
-20 -20 2s 2.11 .74 .40 3 .O1 .07 2LI 2 21 -100 10 .05 -1 
-20 - m  23 1.87 .n .= -2 .of .a 37 2 24 -100 10 .w -1 
-20 -20 22 2.m .Is .37 -2 .Ol .07 31 2 23 -100 Q .07 -1 
-20 -20 32 2.17 .m -57 -2 .oi .07 JO 2 XI -100 18 .m -1 
-20 -20 22 2.lQ .Q6 .46 -2 .Ol .00 31 2 23 -100 13 07 -1 
-20 -20 18 2.61 1.21 .a 5 .Ol .OQ 28 3 24 -100 Q .m -1 
-20 -20 2s 1 . a  .so .st -2 .oi .07 a 2 22 -roo 7 .XI -1 
-20 -20 21 1.71 .S7 .37 4 .a .07 15 2 2Q -100 8 .a -1 
-20 -20 23 1.- .so .s3 -2 .oi .07 l o  2 zz -loo 8 .m -1 
-20 -20 zs 1.m .n .37 2 .oi .m a 2 24 -100 Q .M -1 
-20 -20 l a  1.76 .S .2S 3 .ol .07 16 2 21 -100 6 .M -1 
-20 -10 i s  1.29 .a2 .z -2 .m .a i s  2 20 - i m  4 .m -1 
-a - m  a is .a .m 3 .m .oe i s  2 20 -loo 7 .or -1 
-10 -10 17 1.71 .n B 4 -.m . a  i s  2 18 -100 s m -1 
-20 -10 n is1 .a .re s .m .a7 1s 2 18 -loo o .m -1 
a -20 11 2.171.02 .32 5 .Ol .13 24 2 20 -100 5 .10 -1 
-10 -20 142.05 .@2 OP 4 M .12 23 2 18 -100 5 .OQ -1 
a -m n is2 .st .a -2 .a2 .QI i s  2 a -100 11 .w -1 
a -a0 2 4 l . W  .40 27 -2 -02 .QI 17 2 19 -100 11 .04 -1 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Au Ir Agl  Zn-1 h b l  Ni-1 -1 Cd-1 As-1 Sb-1 Fa-1 Se Tel  Ba-1 Cr-1 Sn-1 W-1 Cs Lbl Ce Sm Eu Tb Yb Lu 
INAA lNAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

7 -100 5 -200 -2 32 14 -10 7 0.6 3.5 -10 -20 780 89 -200 -2 2 50 89 7.8 -2 -1 5 -0.5 
-!5 -100 5 -200 -2 -20 14 -10 8 0.7 3.7 -10 -20 770 100 -200 -2 3 50 110 7.8 -2 -1 5 -0.5 
5 -100 5 -200 -2 -20 -10 -10 8 0.6 3.6 -10 -20 640 110 -200 2 2 55 100 8.2 2 -1 5 -0.5 
5 -100 -5 -200 -2 -20 -10 -10 5 0.6 3.8 -10 -20 740 130 -200 -2 2 55 110 7.9 -2 -1 5 0.6 
5 -100 5 -200 -2 -20 15 -10 7 0.8 3.7 -10 -20 930 140 -200 -2 2 56 100 8.9 4 -1 5 -0.5 
8 -100 5 -2W -2 67 13 -10 7 1 3.6 -10 -20 920 96 -200 -2 2 54 94 8.8 -2 -1 5 0.6 
5 -100 5 -2W -2 -20 15 -10 9 1.1 3.8 -10 -201100 130 -200 -2 2 45 76 7.6 -2 -1 5 4.5 
5 -100 5 -200 -2 -20 15 -10 8 1 3.1 -10 -20 870 110 -200 -2 2 40 77 6.9 -2 -1 5 -0.5 
5 -100 5 -200 -2 42 13 -10 7 0.7 3 -10 -20 840 120 -200 -2 2 44 88 7.3 3 1 5 -0.5 
17 -100 5 -200 -2 24 12 -10 7 0.9 3.1 -10 -20 120 -200 -2 2 43 71 7.1 -2 -1 5 -0.5 
5 -100 4 -200 -2 -20 24 -10 7 0.5 4.4 -10 -20 830 110 -200 -2 3 52 94 7.8 -2 -1 5 -0.5 
4 -100 4 -200 -2 - m  zs -lo 7 0.5 41  -lo -m 6x1 oe -zoo 3 4 stj im 7.9 -2 -1 5 -0.5 
4 -100 4 -200 -2 26 15 -10 7 0.5 4.1 -10 -20 (120 100 -200 2 3 52 eS 7.0 -2 -1 5 0.5 
4 -100 4 -2W -2 -20 11 -10 6 0.5 3 -10 -20 680 72 -200 -2 3 41 70 6 -2 -1 5 0.5 
5 -100 4 -200 -2 -20 -10 -10 6 0.7 2.9 -10 -20 110 -200 -2 2 40 8Q 7.4 2 1 5 -0.5 
4 -100 5 -200 -2 -20 25 -10 7 1.0 4.8 -10 -20 500 140 -200 -2 2 30 71 7.2 3 1 5 -0.5 
5 -100 5 -am -2 -20 27 -10 8 1.6 5.7 -10 -20 540 150 -200 -2 2 42 82 7.7 2 -1 5 -0.5 
4 -100 -6 -am -2 -20 P -10 Q 1.6 4.6 -10 -20 b50 im -200 2 2 57 100 10 -2 -1 5 -0.5 
5 -100 -6 -200 -2 2D 20 -10 10 1.5 4.4 -10 -20 750 130 -200 3 3 Y) 84 6.4 -2 -1 5 -0.5 
6 -100 4 -200 -2 -20 S -10 16 1.6 6.1 -10 -20 8 l O  110 -200 -2 4 a2 110 10 -2 1 5 -0.5 
4 -100 -6 -200 -2 -20 15 -10 11 1.3 3.9 -10 -20 880 110 -- -2 5 52 100 7.2 -2 -1 5 -0.5 
4 -100 4 -zoo -2 - m  m -10 11 2.1 3.0 -10 -20 740 100 -am -2 2 s 100 Q 3 -1 5 0.6 
4 -100 -6 -200 -2 -m 20 -10 11 1.5 4 -10 -20 790 110 -200 -2 3 57 110 10 -2 -1 5 -0.5 
18 -100 -6 -200 -2 31 2l -10 12 1.1 4.7 -10 -20 7#) 06 -200 -2 4 47 79 8.6 -2 -1 5 0.5 
31 -100 -6 -200 -2 48 18 -10 14 1.3 4.7 -10 -20 (120 150 -200 -2 4 56 06 10 -2 1 5 -0.5 
4 -100 4 -200 -2 -20 24 -10 13 1.6 4.7 -10 -20 860 120 -200 4 3 56 110 10 2 -1 5 OR 
5 -100 d -200 -2 -20 18 -10 10 2.1 4.4 -10 -20 790 140 -am 2 3 56 M 0 -2 -1 5 0.5 
6 -100 4 -200 -2 54 -10 1B 1.4 5.5 -10 -20 540 140 -200 -2 2 37 70 6.8 -2 -1 5 0.5 

i s  -100 -6 -200 a a 16 -10 40 2 5  5.1 -10 -m ew, im -a#, 3 2 40 oa 8.3 -2 -1 a 0.6 
7 -100 4 -200 -2 -20 18 -10 12 26  4.4 -10 -20 700 120 -am -2 2 SO 02 8.6 -2 -1 5 0.7 

13 -100 4 -zoo -2 - m  24 -10 13 2 4.8 -10 - m  an iso -am -2 3 42 M 7.6 -2 -1 3 4.5 
7 -100 4 -a#, -2 ss 24 -10 8 1.3 4.6 -10 -m aio 130 -am -2 2 u m 7.8 -2 1 5 0.6 
4 -100 4 -200 4 -20 a -10 7 1.3 5.4 -10 -m a 140 -m -2 3 40 78 8.8 -2 1 4 0.6 
5 -100 4 -= -2 48 -10 5 1.5 5.1 -10 -20 a 130 -am -2 3 4a M 8.3 -2 -1 5 0.7 
7 -100 d 2m -2 40 2l -10 Q 1.2 4.5 -10 -m sm 100 -200 4 2 40 05 7 -2 -1 a -0.5 
4 -100 a -200 -2 -20 18 -10 Q 1 2  4.5 -10 -m no 140 -am 2 2 44 m 7 3  -2 1 4 0.8 
18 -100 4 -am -2 86 35 -10 14 2 5  7.1 -10 -20 430 130 -loo -2 3 31 80 5.B -2 1 4 -0.5 
8 -100 d -200 -2 -a 25 -10 29 1.5 6.1 -10 -a SW 150 -200 -2 2 30 63 7.4 3 -1 4 0.8 
a - 1 0 0  a -  -2 -m a -10 l o  os SB -10 -m sa l a - 2 0 0  -2 2 37 as 7 4  3 1 -6 0.6 
13 -100 4 -am -2 52 a -10 is 11  a 1  -10 -m soo iso -200 -2 2 30 n 72 3 1 4 0.5 
tl -100 a am -2 cia 25 -10 ao 4 8  a7 -10 -a m ir, -am 5 3 m loo so 3 2 a 0.5 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb 211-2 Me2 Ni-2 Co-T Cd-2 Bi A s 2  S b T  Fe-T 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppmPPmppmppmppmppmppmppmppmppmppmppmppmppmppmPPmppmppm % 

14 8 1 11 3.9 1.5 2 100 500 -0.2 36 10 68 -1 28 11 -1 5 7 5 2.57 
14 7 1 12 4.1 1.5 2 75 500 -0.2 36 10 64 3 25 10 -1 5 21 5 2.50 
14 10 2 12 4.1 1.3 2 92 500 -0.2 33 12 63 -1 22 10 -1 5 6 5 2.66 
15 11 1 11 3.9 1.7 -1 85 500 -0.2 34 13 53 4 17 7 1.1 5 7 5 2.07 
14 10 1 12 4.3 1.6 2 130 500 4.2 24 14 56 6 17 6 -1 5 9 5 2.15 
15 11 2 11 4.1 1.7 -1 83 500-0.2 34 8 57 -1 20 8 -1 5 13 5 2.08 
16 8 1 13 4.7 1.7 -1 97 500 -0.2 48 10 67 4 23 10 -1 5 24 5 2.51 
15 Q -1 12 4.2 1.7 2 83 550 -0.2 39 8 56 -1 18 8 -1 5 17 5 2.21 
14 7 1 11 3.8 1.4 3 76 500 -0.2 31 9 60 -1 22 11 1.1 -5 16 5 2.31 
14 Q 1 12 4.1 1.7 -1 89 5m -0.2 41 7 56 -1 18 9 -1 5 13 5 2.18 
14 7 2 15 4.4 1.3 2 130 500 -0.2 38 Q 70 3 29 18 -1 5 15 5 3.04 
14 6 2 1s 4.4 1.2 3 130 -500 -0.2 40 10 n 6 32 22 -1 5 17 5 3.23 
15 8 2 15 4.6 1.3 3 120 500 -0.2 37 Q 63 4 26 12 -1 5 17 5 2.87 
14 8 1 11 3.7 1.3 2 100 500 4.2 31 6 Yl 4 14 5 -1 5 7 5 2.16 
13 12 1 13 4.8 1.2 3 83 500 0.2 31 7 47 Q 14 7 -1 5 18 5 2.16 
21 7 1 11 3.8 1.3 2 6 0 8 0 0 - 0 . 2  62 5 75 3 38 20 -1 5 23 5 3 . W  
P Q 1 11 3.9 1.4 3 W 500 -0.2 28 14 68 4 lQ 17 -1 5 18 5 3.13 
16 0 2 17 5.9 1.2 3 120 500 -0.2 45 14 84 3 31 18 1.5 5 14 5 3.13 
14 7 -1 13 3.5 1.1 2 g 8 5 0 0 - 0 . 2  15 15 62 -1 20 18 -1 7 16 5 316 
15 Q 2 16 6.5 1.1 6 1JO 500 -0.2 37 14 91 6 35 29 1.7 5 24 5 4.68 
16 7 2 15 4.1 1.1 3 140 500 -0.2 25 13 58 -1 19 9 -1 5 17 5 2.78 
15 11 1 15 5.2 1.1 2 100 650 0.2 34 14 T? 3 28 14 -1 5 33 5 2.74 
16 8 1 16 6.4 1 6 120 500 -0.2 35 13 82 3 29 14 -1 5 16 5 3.02 
10 7 1 13 5.4 1 7 110 500 -0.2 57 Q 78 10 34 15 -1 5 20 S 3.34 
17 6 -1 16 7.5 0.88 6 140 500 0.2 47 14 90 -1 33 15 -1 5 32 5 3.45 
10 8 -1 17 6.4 1.1 s 1x1 om 0.2 36 11 m -1 29 13 1.5 5 m s 3.07 
17 7 1 15 5 1 4 140 500 -0.2 42 11 76 7 30 13 -1 5 19 5 3.03 
2l 8 1 10 3.1 1.3 3 62 QOO 02 56 6 70 -1 38 18 -1 5 21 5 3.m 
18 8 2 13 4.8 1 6 130 -500 0.2 42 10 76 3 27 14 -1 -5 37 5 3.10 
18 14 1 14 5.5 1 2 100 500 0.2 40 13 67 5 27 12 -1 -5 10 5 2.76 
18 8 2 12 4.2 1 3 100 5 0 0 0 . 2  43 11 76 6 31 16 -1 5 2l 6 3.39 
18 10 2 12 3.9 1 4 8 4 5 0 0 0 2  40 Q 81 3 33 16 1 5 6 5 3.26 
2l 8 2 14 4.5 0.95 3 110 500 02 56 13 70 Q 35 17 -1 5 16 5 3.50 
19 Q 2 13 4.3 0.79 4 83 400 02 56 14 74 -1 34 18 1.4 -5 26 5 3.56 
17 8 1 11 4 1 4 82 530 42 37 8 ?@ -1 31 15 -1 d 14 5 3.12 
18 Q 1 12 4 1 4 100 6 0 0 0 . 2  37 12 103 4 31 17 -1 5 26 5 3.43 
26 8 1 6.7 2 3  1.2 8 52 60002 103 8 106 5 57 28 -1 -5 22 5 5.33 
25 8 2 10 3.4 1.3 6 73 400 02 85 11 85 12 45 20 -1 5 17 -5 4.14 
26 Q 1 8.1 2.6 1.7 Q 34 60002 73 8 77 4 40 20 -1 5 S 5 4.08 
25 8 2 92  2 8  1.6 4 8 60002 W 15 78 1 37 19 -1 5 6 5 4.01 
20 6 1 18 4.6 0.83 2 1Y) 600 02 53 18 73 2 2Q 14 -1 5 19 5 5.41 

Mn' Te-T Ba-T Cr-T V 
ICP ICP ICP ICP ICP 
ppmppmppmppmppm 

250 -10 89 23 26 
242 -10 91 22 26 
259 -10 79 22 26 
158 -10 '29 I@ 18 
157 -10 84 18 18 
180 -10 118 18 21 
287 -10 192 25 34 
198 -10 142 22 26 
284 -10 104 24 24 
196 -10 147 22 28 
541 -10 82 22 21 
668 -10 85 24 22 
325 -10 W 23 21 
135 -10 67 18 14 
138 -10 71 19 17 
546 -10 w 44 49 
658 -10 76 22 24 

1029 -10 107 22 2l 
666 -10 TI 24 37 

3181 -10 137 21 22 
m -lo oz 23 26 
348 -10 100 23 m 
431 -10 112 26 m 
mu -10 112 36 3LI 

1074 -10 116 28 24 
837 -10 111 26 P 
g48 -10 log 25 21 

1100 -10 84 u 50 
580 -10 88 24 20 
278 -10 88 27 24 
516 -10 96 33 33 
566 -10 112 35 31 
42l -10 102 38 32 
764 -10 78 32 27 
444 -10 115 35 31 
525 -10 136 36 S5 
712 -10 84 70 97 
707 -10 98 54 61 
461 -10 n 54 ae 
385 -10 78 48 59 
238 -10 152 P m 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

800 
801 
803 
804 
805 
806 
808 
808 
81 0 
81 1 
81 3 
81 4 
81 5 
81 7 
818 
02l 
822 
624 
M5 
8211 
sn 
8211 
MD 
837 
83B 
a39 
by) 
644 
w 
e40 
a40 
850 
661 
m 
064 
866 
a67 
am 
650 
am 
m 

LbT Ar Mg. 
ICP ICP ICP 
ppm % % 

26 1.50 .52 
25 1.48 .50 
29 1.54 .49 
m 12s .44 
25 1.30 .46 
2l 1.20 .d 
a0 1.47 .53 
18 1.37 .49 
24 1.45 .48 
20 1.42 .47 
n 1 . s  .so 
30 1.63 .w 
20 1.62 .56 
P 1.29 .41 
23 1.32 .40 
20 1.80 1.00 
22 1.43 .so 
38 1.51 .58 
22 1.45 .52 
41 1.54 .52 
29 l .m .49 
35 1.40 .53 
32 1 . 8  .Sd 
n 1.m .TI 
37 1.71 .85 
32 1.62 .w 
31 1.48 .59 
14 ld0  1.02 
2l 1.38 .6l 
24 1.52 . 8  
24 1.79 .78 
23 1.81 .m 
25 201 .8S 
24lM 66 
18 1 .n  .n 
2l 203 .n 
14 1.42 
17 206 1.02 
10 213 1.15 
14 201 1.03 
1P 1.35 .a 

Latitude 

65.3406 
65.3444 
65.3475 
65.3516 
8 5 . M  
65.3507 
65.3638 
65.3884 
85.3724 
85.3784 
85.3798 
85.3816 
8 5 . m  
85.3810 
85.3B2 
85.4043 
85.4001 
85.30s 
85.Jgn 
85.3661 
85.31539 
85.3801 
86.3781 
85.31191 
8 5 . w  
86.3835 
85.3812 
86.3as 
86.- 
8 5 . m  
85.3716 
86.36m 
86.36s 
85.- 
86.- 
86.3mo 
85.3062 
8 5 . M  
85.3115) 
85.= 
06.- 

Ca' Ga' Na-T K* Li* Nb* S f  Ta-T Y Tig Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 

%ppm % %ppmppnppmppmppm %ppm 

.26 3 .M .07 19 2 19 -100 13 .04 -1 

.24 4 .M .06 17 2 17 -100 11 .W -1 

.18 2 .01 .06 18 2 15 -100 13 .03 -1 

.21 4 .O1 .W 16 1 17 -100 8 .03 -1 

.19 3 .01 .W 16 1 15 -100 8 .03 -1 

.n 2 .m .W 13 1 18 -100 a .04 -1 

.38 -2 .M .07 15 2 28 -100 9 .06 -1 

.30 3 .02 .06 14 2 22 -100 7 .05 -1 

.2Q -2 .02 .07 18 1 22 -100 11 .W -1 

.a 2 .02 .06 15 2 21 -100 8 .c6 -1 

.19 -2 .01 .07 23 2 19 -100 10 .W -1 

.19 -2 .01 .07 25 1 20 -100 12 .03 -1 

.P 3 -.01 .06 21 2 19 -100 11 .03 -1 

.13 4 -.01 05 13 1 13 -100 7 .03 -1 

.15 3 .O1 .06 14 1 14 -100 7 .a -1 

.Y) -2 .O1 .10 23 1 27 -100 8 .05 -1 

.15 -2 -.01 .07 16 1 14 -100 5 .03 -1 

.34 -2 .O1 .07 23 1 30 -100 10 .03 -1 
1 7 -.01 .06 16 1 9 -100 5 .03 -1 
.3S -2 .01 .06 24 1 35 -100 12 .a -1 
2 3 -.01 .07 18 1 20 -100 5 .02 -1 
.24 -2 -.01 .06 23 1 25 -100 9 .03 -1 
.43 2 -.01 .07 29 2 41 -100 12 .02 -1 
.54 -2 -.M .12 25 2 41 -100 11 .W -1 
.s -2 -.oi . i i  m 2 u -100 12 .m -1 
.a -2 -.01 .OO m 2 40 -100 11 .a2 -1 
.46 -2 .M .07 2l 2 37 -100 10 .02 -1 
.41 -2 .O1 .OO 21 1 30 -100 7 .W -1 
.41 -2 .Ol .07 16 1 32 -100 8 .02 -1 
.35 3 M 06  20 1 i8 -100 8 .m -1 
.M -2 -.a .m P i n - im 9 .w -1 
.41 -2 -.M .OO 24 2 30 -100 10 .W -1 
.a 3 -.M .OO a 2 29 -100 12 .w -1 
.& -2 -.M .OO 24 2 32 -100 12 .03 -1 
.41 -2 -.M .06 25 2 29 -100 8 .W -1 
.46 -2 -.ol .OD 29 2 34 -100 9 .02 -1 
. 4 .M .16 29 2 Y) -100 9 .07 -1 
. -2 .M .12 20 2 12 -100 10 .W -1 
.59 -2 -.M .12 2l 2 31 -100 7 .a -1 
.42 3 -.M .10 19 1 24 -100 8 -04 -1 
3 4  4 -.M .lo 12 1 22 -100 14 .M -1 

Sn-T W-T  
ICP ICP 
ppmppm 

-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Latitude 

65.4252 
65.4ZL9 
65.4195 
es.4im 
65.4128 
65.4089 
65.4051 
65.4~20 
(16.4088 
86.- 
86.- 
85.- 
06.- 
06.- 
85.4001 
66.4106 
a.4125 
85.4144 
S.4175 
s . 4 1 ~ 2  
es.4im 
86.4143 
86.4im 
06.4318 
=.a41 
06.4418 

66.4361 
86.154 
85.- 
66.- 
05.- 
06.- 

86.401 
6 6 . 4 0 ~ ~  
m.4710 
a4710 
-A716 
=am 

Au Ir Ag-1 21-1-1 h 1  Ni-1 -1 Cd-1 As1 Sb1 Fe-1 Se Te-1 Ba-1 Cr-1 Sn-1 W-1 Cs bl Srn Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA lNA4 INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA I N M  INAA INAA 

p p b p p m m p p m p p m p p m p p m p p m p p m p p m m p p m p p m m p p m m p p m m p p m p p m p p m p p m p p m p p m m  

11 -100 -5 -200 -2 -20 20 -10 16 5 4.2 -10 -20 830 120 -200 -2 2 45 89 7.8 3 1 5 0.6 
9 -100 3 -200 -2 59 20 -10 15 1.6 3.7 -10 -20 620 130 -200 3 1 44 88 7.4 -2 -1 3 0.6 

-5 -100 5 -200 -2 -20 17 -10 13 1.5 4.2 -10 -20 660 130 -200 -2 2 46 94 8 -2 -1 5 0.8 
17 -100 -s -zoo -2 -20 19 -10 14 1.6 4.1 -10 -20 wo 140 -200 2 2 s2 n 7.4 3 -1 4 0.5 
6 -100 4 -200 -2 -20 20 -10 21 1.6 4.7 -10 -20 6 9  150 -200 2 2 38 75 6.7 -2 1 -5 -0.5 

13 -100 5 -200 -2 -20 21 -10 13 1.6 5 -10 -20 570 150 -200 -2 2 49 97 8.5 -2 -1 5 0.5 
9 -100 5 -200 -2 & 23 -10 11 1.7 4.6 -10 -20 790 120 -200 -2 1 42 87 7 -2 -1 5 -0.5 

-5 -100 5 -200 -2 47 22 -10 13 1.6 4.4 -10 -20 BZO 110 -200 3 2 46 90 7.4 -2 -1 5 -0.5 
15 -100 4 -200 -2 -20 24 -10 21 1.6 5.1 -10 -20 700 150 -200 -2 2 U 92 7.7 -2 -1 5 -0.5 
-5 -100 4 -200 -2 -20 26 -10 18 1.1 5.2 -10 -20 660 200 -200 -2 2 42 82 7.8 2 -1 4 0.6 
11 -100 4 -200 -2 70 24 -10 rJ 1.5 5.4 -10 -20 0(10 130 -2W 3 2 44 63 8.8 -2 -1 5 0.8 
8 -100 4 -p0 -2 -20 2B -10 11 1 5.6 -10 -20 600 100 -200 -2 2 37 76 7.5 2 -1 5 06  
4 -100 d -a#, -2 -20 a -10 11 1 5.2 -10 -20 610 130 -2W -2 3 38 70 7.3 3 -1 5 0.5 
4 -100 d -200 -2 -20 2l -10 53 1.2 4.6 -10 -10 700 140 -2W 3 3 54 84 10 -2 -1 5 0.5 
25 -100 4 -200 a -m 24 -lo js 2.2 4.6 -lo -20 s ~ o  110 -am -2 t sa sa 8.4 -2 -1 s -0.5 
12 -100 4 -200 -2 -20 25 -10 U 2.4 5.7 -10 -a0 OW la -200 -2 2 47 W 6.4 -2 -1 5 0.5 

im -100 - m  -2 -20 l o  -10 m 1.5 45  -lo -20 iso -am 2 2 ae 120 11 2 -1 5 0.6 
-100 4 - -2 -20 10 -10 1.6 4.2 -10 -20 810 W -200 5 3 54 B8 0.2 -2 -1 5 0.6 

16 400 4 -200 -2 100 23 -10 103 1.0 4.7 -10 -20 970 110 -2W -2 3 51 Bl 8.7 -2 1 3 0.6 
11 -100 -s -200 -2 a l o  -10 m 1.2 4.5 -10 -m ooo 140 - 2 ~  -2 3 48 m 7.4 -2 -1 5 -0.5 
41 -100 8 - m  -2 -20 IQ -10 u 2 3.7 -10 -20 MO 110 -200 -2 4 58 110 8.3 -2 2 5 -0.5 
22 -100 4 -200 -2 -20 21 -10 71 2.3 4.7 -10 -20 680 110 -200 2 4 58 100 8.3 -2 1 5 -0.5 
18 -100 4 -a#, -2 -20 17 -to aa 1.7 3.5 -10 -20 m 52 - m  -2 3 so s 7.7 -2 1 5 -0.5 
11 -100 5 -200 -2 sl 14 -10 95 22  4.3 -10 -20 980 110 -200 -2 4 57 100 6.4 -2 -1 3 0.6 
-5 -100 4 -200 -2 56 Z -10 40 1.5 3.0 -10 -20 800 110 -200 -2 3 50 03 7.3 2 -1 3 -0.5 
2l -100 4 -200 -2 -20 18 -10 S 25 4 -10 -20 OW la -200 -2 4 50 S 7.3 -2 1 5 -0.5 
4 -100 d -200 -2 88 18 -10 44 23 4.5 -10 -20 7so 140 -200 -2 4 47 95 6.7 3 -1 5 0.6 
11 -100 4 -200 -2 71 17 -10 3s 1.8 3.B -10 -a0 70lr 130 -= -2 3 110 7.3 -2 1 d -0.5 
12 -100 4 -200 -2 -20 17 -10 4 3 4.7 -10 -20 b40 130 -2W -2 2 46 64 6.8 -2 -1 3 -0.5 
6 -100 4 -200 -2 61 17 -10 33 23 3.9 -10 -a0 n0 130 -2W 4 3 45 74 6.9 -2 1 5 -0.5 

110 -100 8 250 -2 S 18 -10 141 4.2 4.B -10 -10 730 8l -200 4 3 43 6 7  7 -2 1 3 0.6 
Q9 -100 7 -200 -2 -20 14 -10 300 4 5.4 -10 -a WO 180 -200 -2 4 54 87 8.3 -2 1 -5 0.5 
19 -100 8 -2W -2 -20 30 -10 154 3.8 5.3 -10 -20 7aO 140 -2W -2 4 48 E l  7.3 3 -1 5 0.5 
M -100 4 -a#, a -a 13 -10 ss 4.e 3.8 -10 -20 710 110 -po 3 2 47 95 7.3 -2 -1 5 -0.5 
13 -100 4 -200 -2 57 17 -10 S 5 3.6 -10 -ao 730 110 -200 2 3 4 B6 7.4 -2 -1 5 0.6 
13 -100 8 -200 -2 53 17 -10 57 4.5 3.7 -10 -20 750 01 -200 4 2 46 00 6.7 -2 -1 5 -0.5 
ss -100 4 -m -2 -20 17 -10 n 5 4.4 -10 -m wo 140 -200 -2 4 4a 04 7.2 -2 1 5 4.5 
17 -100 4 -a#, -2 -20 a -10 a 7 s  4.6 -lo -20 870 os -a#, -2 3 40 ez 7.5 -2 1 6 4.5 
n -100 a -aoo a -m ao -to rn 48  sa -lo -a sso m -zoo -2 2 47 ae 7.3 2 -1 4 0.7 
20 -100 4 -2 37 16 -10 4.6 42  -10 -20 1- 84 -200 -2 3 40 70 6.5 -2 1 -5 4.5 
o -100 4 -1#) -2 -20 i s  -10 n 2s u -10 -lo sso m -zoo -2 4 33 5.3 -2 -1 5 4-5 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1083 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

063 
86( 

865 
887 
868 
8Q9 
870 
872 
882 
683 
804 
m 
Wlll 
m 
m1 
om 
633 
llOd 
m6 
007 
m0 
goo 
901 
902 
am 
906 
OM 
907 
OM 
909 
all 
a12 
918 
OQO 
m2 
Q15 
OQ5 
ma 
an 

0 s  

INM INAA INM INM INAA INAA INAA INAA lNM ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m # m p p m # m p p m p p m p p m p p m P P n p p m p p m p p m ~ ~  '16 

14 11 2 14 4 2  1 S 0 2 - 4 2  27 14 78 6 24 13 -1 4 50 4 2.63 
14 10 1 13 8 1 3 02 600 4.2 P 15 3 21 10 -1 4 72 -6 273 
1s 11 1 14 4.4 1.1 4 m am 02 n 20 cw 7 Is 12 -1 a 7s a 2m 
16 8 2 17 4.1 049 4 1 0  600 02 44 21 92 7 33 16 1.3 4 86 a 3.32 
14 8 2 14 3.7 QOQ 6 110 600 02 # 17 78 4 14 1.3 4 82 4 274 
1s 7 i $3 SA 1.1 7 i z o s o o 0 2  m aa 3 as 13 1 a 82 a z m  
10 8 -1 11 2.8 Od0 2 Ol 600 02 19 9 67 5 20 13 -1 4 31 4 229 

Mn* To-r Eia-2 CT-r V. 
ICP ICP ICP ICP ICP 
p p m p p n p ( m p p m p p m  

42!5 -10 11/ 30 36 
396 -10 90 31 34 
361 -10 81 31 35 
362 -10 32 35 
328 -10 190 38 48 
319 -10 75 35 40 
532 -10 94 35 35 

1516 -10 1 24 26 
737 -10 104 43 45 
682 -10 77 48 51 
443 -10 77 u 50 
6 s  -10 79 48 M 
708 -10 90 u 53 
518 -10 78 20 20 
407 -10 80 24 16 
7% -10 gB 49 u 
4B3 -10 64 2B 18 
314 -10 74 27 18 
487 -10 112 26 P 
404 -10 107 26 26 
274 -10 100 28 28 
775 -10 117 30 33 

15JB -10 172 24 2B 
457 -10 101 30 33 
574 -10 116 27 37 
62s -10 112 38 33 
521 -10 84 35 
468 -10 86 31 29 
477 -10 86 50 38 
388 -10 la3 39 38 
319 -10 105 U 51 
SB5 -10 104 48 30 

10M -10 133 u 40 
206 -10 00 as 36 
YIB -10 1 22 r) 
12D -10 1 9  23 33 
418 -10 102 27 41 
370 -10 m 21 25 
867 -10 141 25 36 
714 -10 162 211 3Q 

490 -10 rn 18 20 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm % % %ppm % %ppmppmppmppmppm %ppm 

-146.4600 06. 
-14.+470 06. -20 -20 121.001.Ol .41 -2 -.Or .Oe P 1 23 -100 7 W -1 
-14.400 06. -20 -20 10 2W .@7 .32 -2 -.01 .10 20 1 10 -100 8 03 -1 
-146.40W m. -20 -20 lo 1.a .SO .a -2 -.ol .m 14 -1 20 -100 0 .Ol -1 
-1ys.m m. -m -m a 1.18 .a .a -2 .m .m 12 1 4a -100 to -.of -1 

-20 -m 18 las as .a -2 -.m .12 20 1 32 -100 10 -03 -1 
- 1 4 -  -20 -20 24 la .m .24 -2 - . 16 -1 22 -100 8 .02 -1 
-14.m a. a -m z 1.32 .52 .s2 a -.m .w 16 -1 29 -loo lo .a -1 

-20 -aD a1.S .S .S -2 .ool .OQ 14 2 Is -100 10 .06 -1 
-m -m 2s i.so .m .47 -2 .m .lo 16 2 ss -100 12 .m -1 
-a -m n 1.41 .sr z -2 .m .lo is 2 zz -100 .m -1 
-30 -ao zsi.17 .a .a a .m ae 13 2 s3 -100 7 .m -1 
-m -m aim .a .so -2 m . I  is 2 a -100 s .m -1 
-m -m a 1.01 .so .a 2 m .12 lo 2 xi -100 12 .m -1 
-a -m z3i.m .n a 4 .m .m 22 1 is -100 a .m -1 

-20 30 l.a .SO .S -2 M .12 1 2 31 -100 12 .Ol -1 
-30 -m 251.64 .a .33 -2 .ol DO 16 1 as -100 0 .02 -1 
-30 -an aim .a B 4 .in m n 2 zs -loo 8 .cw -1 
a -m so is ss w a ap .lo is 2 a -loo 0 . -1 
-a a a s i ~  a1 -33 a .m ao is t as -loo 6 .az -1 
-30 -m si 1.- 51 a a m .12 is 2 zz -100 s .os -1 
j) 371.58 .m 37 -2 m . 1 5  10 2 3s-100 11 .W -1 
-30 -m a 1 . m  .40 2l -2 .in .lo 17 1 2l -loo 7 .m -1 
-30 -a0 as im 42 m -2 m -12 10 2 2s -100 6 .cw -1 
-30 -a0 pi# .m a -a m m  as i zs-iw 7 -1 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Au Ir Ag-1 211-1 h 1  Ni-1 Co-1 Cd-1 As-1 Sb-1 Fe-1 Sa Te1 Ba-1 Cr-1 Sn-1 W-1 Cs bl Ca Sm Eu Tb Yb Lu 
INAA INAA INM INM INAA INAA INAA INAA lNM INAA INAA INAA INAA INAA INAA I N M  INAA INAA INAA INAA INAA INAA INAA lNM 1W 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

5 -100 5 -200 -2 -20 18 -10 32 2.6 3.8 -10 -20 640 92 -200 -2 3 37 76 5.5 -2 -1 5 4.5 
10 -100 -5 -200 -2 -20 15 -10 40 4 4.4 -10 -20 720 83 -200 -2 4 43 76 5.9 -2 -1 -5 4.5 
-5 -100 5 -200 -2 -20 10 -10 24 2.5 2.9 -10 -20 3W 63 -200 -2 2 30 g2 4.2 -2 -1 5 4.5 
5 -100 4 -200 -2 -20 Z? -10 32 2.6 3.8 -10 -20 710 79 -200 3 4 42 71 6 3 -1 4 0.5 
7 -100 5 -am -2 45 17 -10 26 2.1 3.7 -10 -20 730 74 -m -2 4 38 n 5.6 a -1 s 0.5 
8 -100 -5 -200 -2 46 18 -10 31 2.1 3.4 -10 -20 830 73 -200 -2 3 41 80 5.7 -2 -1 5 4.5 
6 -100 3 -200 -2 22 16 -10 32 2.5 3.4 -10 -20 630 65 -200 3 4 38 76 5.6 -2 1 -5 0.5 
8 -100 -5 -200 -2 -20 16 -10 26 2.3 3.5 -10 -20 580 50 -200 -2 3 36 68 5.2 2 -1 -5 4.5 
Q -100 -5 -200 -2 38 14 -10 29 2.6 3.3 -10 -20 BBO 61 -200 -2 3 37 70 5.2 -2 -1 4 4.5 
15 -100 -6 -200 -2 -20 10 -10 Sr 41 3.0 -10 -20 740 80 -200 3 4 46 93 6.4 -2 1 -6 4.5 
8 -100 5 -200 -2 -20 15 -10 29 2.7 3.7 -10 -20 840 66 -200 4 5 15 77 6.1 -2 1 5 4.5 
4 -100 5 -am -2 a 16 -10 37 3 3.3 -10 -m sm 61 -am 3 4 37 70 5.5 -2 i s 0.5 
11 -100 -6 -200 -2 40 18 -10 45 3.5 36 -10 -20 620 68 -200 4 3 44 M 6.2 -2 -1 5 4.5 
26 -1W -6 -200 -2 76 24 -10 116 7.8 4.4 -10 -20 Oo 7U -200 -2 5 52 91 7.4 -2 1 -5 0.6 
11 -100 -5 -200 -2 48 2l -10 8l 6.6 3.8 -10 -20 740 98 -200 4 5 46 Q5 6.6 -2 -1 5 4.5 
13 -100 4 -200 -2 52 15 -10 40 3.5 3.0 -10 -20 700 73 -200 3 4 15 a 6.5 -2 -1 4 0.5 
12 -100 -6 200 2 -20 18 -10 53 4.3 3.4 -10 -20 630 72 -200 2 4 39 Q2 5.7 -2 -1 -5 0.5 
14 -100 8 -200 -2 -20 18 -10 M 6.6 4.2 -10 -20 6W W -200 -2 4 40 Ql 5.Q 2 -1 5 4.5 
4 -100 -5 -200 -2 42 lo -10 47 3.6 3.5 -10 -20 510 57 -200 4 3 41 M 5.9 2 -1 5 0.5 
9 -100 4 -200 -2 5s 21 -10 46 2.7 3.7 -10 -10 590 n -200 -2 4 u I -2 -1 5 0.6 
16 -100 4 -200 -2 33 23 -10 77 6.1 3.7 -10 -20 510 53 -200 3 4 37 74 5.3 -2 -1 5 -0.5 
13 -100 -5 -aM -2 31 15 -10 71 5.1 3.5 -10 -20 510 67 -200 3 4 35 70 5.2 -2 -1 -5 0.5 
11 -100 -5 -200 -2 54 21 -10 87 6.7 4 -10 -20 em 63 -200 -2 4 40 Q2 5.6 -2 -1 -5 4.5 
10 -100 4 -200 -2 52 16 -10 49 3.8 3.7 -10 -20 sw, ao -200 2 3 37 a, 5.5 -2 -1 5 4.5 
19 -100 -6 -200 -2 -20 17 -10 00 Q.2 4.2 -10 -20 610 68 -200 2 4 47 100 6.5 -2 -1 -5 0.5 
11 -100 4 -200 -2 30 12 -10 51 2.3 3.8 -10 -20 640 100 -200 6 4 57 07 6.9 -2 1 -5 0.7 
16 -100 -6 -200 -2 54 23 -10 115 12 4.3 -10 -20 7W 110 -200 4 4 49 Q3 7.1 -2 -1 -5 4.5 
11 -100 4 -200 -2 so m -10 111 12 4.5 -10 -m m a7 -zoo -2 5 46 02 6.5 -2 -1 s 4.5 
18 -100 -6 -200 -2 67 1Q -10 111 14 4.4 -10 -20 630 53 -200 -2 4 46 W 6.7 -2 -1 5 4.5 
15 -100 4 -200 -2 51 29 -10 111 15 4.2 -10 -20 630 63 -1#) 3 3 46 93 6.5 -2 -1 5 4.5 
35 -100 -6 -200 -2 -20 22 -10 106 19 4.8 -10 -20 01 -200 2 6 64 110 8.9 -2 1 5 4.5 
30 -100 4 -200 -2 -20 2s -10 147 18 4.6 -10 -10 100 -200 4 5 57 110 8.1 -2 1 5 0.6 
12 -100 4 -200 -2 -20 36 -10 3.1 4.4 -10 -20 750 W -200 -2 4 53 1W 8.2 3 2 5 0.6 
17 -100 4 -100 4 76 41 -10 107 4 4.1 -10 -20 s#, 120 -200 3 6 50 110 9.5 -2 1 4 0.6 
19 -100 4 -100 -2 57 11 -10 117 15 4.8 -10 -20 OW 40 -200 4 5 45 01 6.6 -2 -1 4 4.5 
11 -100 4 -p0 -2 50 20 -10 43 3.8 -10 -m 750 la -200 -2 4 48 8l 6.7 3 -1 5 4.5 
18 -100 4 -aoo -2 -a 12 -10 .rs ss 3.5 -10 -m mi ss -loo -2 3 48 oa 6.6 3 -1 s 4.5 
4 -100 4 -2 a 26 -10 11 1 .  52 -10 -r) d00 lm -200 -2 3 38 a 6.6 -2 1 -6 4.5 
4 -100 8 a -2 a 12 -10 5 23 29 -10 710 -200 -2 4 37 06 52 2 1 -6 4.5 
a -100 4 a -2 a ie -to u 26 M -10 -20 SYI in -200 2 4 37 n 5.7 -2 -1 s 4.s 

13 -100 4 -2 26 -10 W U 4.1 -10 730 120 -100 4 5 40 100 7.8 2 1 4 4.5 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

14 8 2 13 3.3 0.m 3 150 610 02 32 17 81 3 31 15 -1 4 124 7 3.11 439 -10 !S 24 26 
13 8 2 13 2 9  0.91 2 110 600 0.2 31 18 n s 32 i s  -1 4 l a  10 2.130 424 -10 51 a 2s 
12 7 2 13 ~ 3 0 . 8 1  3 1 1 0 ~ 0 0 2  32 19 74 3 33 1s -1 4 i n  13 3.02 us -10 u 21 22 
16 10 2 19 4 0 .8  5 150 600 02 34 44 116 6 37 18 -1 4 164 16 3.42 853 -10 71 22 a0 
15 9 2 17 3.7 0.68 4 130 600 02 31 37 108 5 34 17 1 4 167 12 3.29 6 Z  -10 a 21 19 
i s  s 2 4 aa 041 e im 600 0.2 4s n i s  7 53 29 2 a iol  5 3.17 7(13 -10 M m 32 
1s s 1 17 4 7  an  8 la 600 02 a 36 1 s  7 tm 32 2s a 12s 5 3 . a  ern -10 114 2s n 
14 8 2 14 2 9  OJ 3 lm 600 02 34 18 86 4 37 18 -1 4 132 13 3 . 6  4B6 -10 43 24 24 
12 8 1 12 3.7 1.1 2 l m  610 02 Z 70 5 20 13 -1 4 la6 4 2.70 300 -10 76 21 25 
14 8 1 13 3.5 1.1 2 110 600 02 aD 24 ?l -1 2s 11 -1 4 7 2.46 -10 74 21 22 

7 -1 U 2 5  Q01 6 70 400 02 13 107 3 49 21 -1 4 14 3 3.64 Q57 -10 116 S a 
13 8 -1 11 2 7  a45 1 M 02 S 16 a 5 21 7 -1 4 6 4 2.w 202 -10 07 10 
12 8 1 11 2.a an 3 u boo 02 2s 10 n 3 a 14 -1 4 s 4 2 . a  4 1  -10 rn 23 za 
11 7 1 13 17 om s 04 boo 02 ~2 16 t m  3 ss m 1.1 a 71 a am an -lo i n  n n 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

sn-r W-r b-r AP Mg' Ca* a' ~a-r IC ~ i *  ~ b *  sf T a - r  Y m* a-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm % % %ppm % % p p m m m m m  %ppm 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Sc Hf Ta-1 Th U Na-1 Br Rb 2-1 Ag-2 Cu Pb 211-2 h b 2  Mi2 a T  Cd-2 Bi As-T Sb-T F a r  
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

13 7 1 12 3.3 0.7 4 95 500 -0.2 31 19 92 3 35 20 -1 5 68 -5 2.97 
13 9 2 14 3.9 0.8 8 86 500 0.2 31 19 98 4 36 21 -1 5 91 -5 2.88 
12 Q 1 12 3.1 0.67 3 84 510 -0.2 28 16 75 1 29 16 -1 5 74 -5 2.59 
12 8 -1 11 2.5 0.75 2 91 500 -0.2 20 14 76 2 25 13 -1 5 49 -5 2.55 
13 0 -1 11 3.6 0.76 4 90 500 -0.2 27 19 81 2 30 16 -1 -5 72 -5 2.82 
13 0 2 13 4 1.1 3 89 810 -0.2 17 14 @ 4 24 11 -1 5 17 -5 2.56 
11 11 2 12 3.7 1.2 3 71 500 -0.2 12 10 56 3 19 10 -1 5 13 5 2.02 
13 0 1 13 4.5 1 5 83 800 -0.2 16 15 72 -1 28 24 -1 -5 18 3 252 
14 6 1 12 3.1 1.1 4 OB SOD -0.2 15 15 72 -1 23 12 -1 5 11 -5 2.48 
13 7 2 12 3.8 1 4 O g 5 0 0 - 0 . 2  17 15 74 -1 25 18 -1 -5 9 7 2 . 8 6  
13 0 1 13 5 2  1.3 3 98 SOD 0 .2  20 16 64 3 27 18 -1 -5 10 -5 2.44 
13 0 1 13 5.5 1.3 6 81 SOD -02 19 13 S -1 16 19 -1 -5 -5 -5 2.44 
12 10 2 13 5.4 1.2 4 93 SOD 0 2  17 14 77 -1 25 21 -1 -6 14 -5 2.00 
12 6 1 12 4.2 1.2 3 m 600 0 2  17 13 n, -1 a 13 -1 a -5 -5 2.30 
13 7 2 13 4 1.2 3 100 600 -02 16 12 74 -1 P 14 -1 -5 -5 -5 2.34 
13 8 2 14 3.9 1 3  4 0 0 6 0 0  0 2  17 11 -1 P 13 -1 5 12 -5 246 
12 0 1 14 3.7 1.2 5 100 SOD -0.2 Z 15 01 3 15 -1 -5 7 -5 293 
11 8 1 13 3.0 1.4 4 7 5 5 0 0  -02 14 13 70 -1 2l 10 -1 5 -5 -5 2.04 
14 16 2 14 4.3 1.2 3 S SOD 0 . 2  17 14 64 3 25 24 -1 45 22 5 2 . P  
12 Q 2 12 3.2 1 3 100 SOD 0 . 2  16 11 05 6 24 30 -1 -5 12 -5 2.42 
13 7 1 11 3.5 1.1 2 06 SOD 0 . 2  16 12 (16 8 24 25 -1 -5 15 -5 2.44 
11 7 1 12 4.9 0.00 8 8 SOD 0 . 2  25 13 63 2 28 44 -1 -5 20 -5 4.49 
14 Q 1 13 4.4 1 0 80 600 0.2  a 14 87 5 5 62 -1 5 33 4 3.06 
13 7 1 12 4.2 1.1 4 6 8 6 0 0 0 . 2  25 12 97 4 W 38 -1 4 28 4 2 . 4 7  
12 7 2 10 3.8 0.94 5 90 600 0 . 2  43 14 101 1 3) 47 -1 -6 52 4 2.W 
15 5 -1 10 2 9  1 4 600 02 37 0 79 -1 14 -1 4 05 -5 2.63 
11 11 1 12 3.4 1.6 2 P 600 0.2 10 10 4 15 0 -1 4 7 4 1.83 
11 11 1 12 3.5 1.7 2 S6 02 11 11 54 -1 15 Q -1 4 S 4 1.01 
11 12 2 13 3.4 1.5 2 n 810 02 12 1s as 4 17 l o  -1 a a s 2.0s 

7.7 11 1 10 3 2  1.6 1 6 7 - 0 . 2  B 10 53 1 13 7 -1 -5 -5 -6 174 
0.1 B -1 12 3.1 1.5 2 M 400 02 10 10 61 5 15 0 -1 4 d 4 1.01 
6.7 10 1 12 3.3 1.6 2 60 600 02 10 12 58 1 14 8 -1 -5 -5 -5 1.84 
14 10 -1 13 3.5 1.2 4 im 800 02 20 i s  n -1 24 18 -1 a 7 s 2.1s 
11 I 1 10 3.1 1.3 2 71 m 02 15 12 4 20 11 -1 a s s 2.27 
13 8 1 11 3 1.1 2 IS600 02 13 11 59 3 18 7 -1 -6 11 4 2.m 
13 10 2 11 3 1.2 2 W 6 0 0  02 12 11 2 a0 10 -1 -5 -5 Q 2.64 
10 0 1 10 3 1.3 2 67 510 02 14 12 a 4 17 10 -1 -5 4 -6 2.00 
14 10 1 13 4 2  1.5 3 62 600 0.2 19 14 95 7 24 14 -1 -5 4 7 2.47 
12 0 -1 12 2 0  1 2  4 81 800 02 19 rn 90 8 21 19 -1 45 Q a 2.44 
12 10 1 13 3.4 1.1 2 711 800 02 10 22 95 6 21 17 -1 d -5 -6 2.52 
11 7 -1 12 2.a 1.1 2 lm soo 02 17 l o  n 6 10 11 -1 a 5 s 2-35 

Mn' Te-T Ba-2 Cr-T V^ 
ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m  

651 -10 123 27 31 
654 -10 125 26 31 
480 -10 77 22 25 
381 -10 irO 22 24 
390 -10 lo( 25 28 
347 -10 110 22 26 
388 -10 86 17 14 
520 -10 157 23 27 
245 -10 138 26 27 
702 -10 149 28 32 
ma -10 la 23 23 
a43 -10 150 21 22 

1 -10 152 21 21 
7M -10 141) 20 21 
414 -10 in 23 23 
560 -10 151 19 18 

1127 -10 1 22 21 
333 -10 128 18 17 
765 -10 100 21 27 

1039 -10 06 20 22 
To9 -10 105 22 26 

1543 -10 108 19 22 
1716 -10 142 23 28 
908 -10 1 24 28 

1114 -10 128 16 2Q 
370 -10 146 34 47 
YiZ -10 117 15 18 
427 -10 101 14 17 
561 -10 118 15 18 
40 -10 96 10 0 
m4 -10 m 11 10 
540 -10 112 12 10 
Q05 -10 1 M  24 34 
387 -10 1m 22 30 
1 s  -10 149 XI n 
340 -10 97 23 n 
385 -10 132 17 20 
491 -10 171 P 34 

1017 -10 1 M  18 22 
791 -10 179 20 23 
$94 -10 157 20 22 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Au Ir Ag-1 Zn-1 Mo-1 NC1 -1 Cd-1 As1 Sb-1 Fe-1 Se Te-1 f3a-1 Cr-1 Sn-1 W-1 Cs la-1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

-5 -100 -5 -200 -2 -20 22 -10 7 0.8 3.7 -10 -20 790 82 -200 4 3 51 100 7.6 2 1 5 0.5 
-5 -100 8 -200 -2 55 18 -10 5 0.7 4 -10 -20 900 70 -200 -2 3 45 76 6.2 -2 -1 5 4.5 
5 -100 5 -200 -2 -20 12 -10 8 1.1 2.9 -10 -20 890 64 -200 -2 2 37 70 5.5 -2 -1 5 4.5 

10 -100 4 -200 -2 -m 12 -10 23 1.2 3.3 -10 -20 m 78 -200 -2 2 38 76 5.2 -2 -1 5 4.5 
-5 -100 6 -200 -2 35 15 -10 16 1 3 -10 -20 640 78 -200 -2 2 33 72 4.8 -2 -1 5 0.6 
5 -100 5 -200 -2 35 10 -10 11 0.9 2.4 -10 -20 S O  77 -200 3 1 33 65 4.8 -2 -1 5 0.6 
5 -100 5 -200 -2 4 22 -10 20 1.1 3.5 -10 -20 580 61 -200 4 2 35 65 5.2 -2 -1 5 4.5 
5 -100 5 -200 -2 n -lo -lo 12 0.9 2.8 -lo -20 sm 55 -200 -2 2 32 65 4.6 -2 -1 45 4.5 
5 -100 5 -200 -2 25 13 -10 12 1 3.1 -10 -20 600 85 -200 3 2 33 gZ 4.9 -2 -1 6 4.5 
6 -100 6 -200 -2 -20 -10 -10 11 0.6 2.5 -10 -20 40 -200 -2 1 27 !% 3.5 -2 -1 5 4.5 
6 -100 5 -200 -2 -20 21 -10 23 0.7 3 -10 -20 580 65 -200 2 -1 31 70 4.5 -2 -1 5 4.5 
7 -100 4 -200 -2 58 24 -10 33 1.3 4.2 -10 -20 580 BO -200 2 2 24 43 3.7 -2 -1 5 4.5 

10 -100 4 -200 -2 -20 -10 -10 12 0.7 2.5 -10 -20 600 T? -200 -2 2 30 55 4.2 -2 -1 5 4.5 
-5 -100 6 -200 -2 37 15 -10 17 1.1 3.6 -10 -20 870 94 -200 -2 3 30 71 5.2 -2 -1 5 4 . 5  
8 1 5 -100 -2 -20 11 -10 la 1 3.1 -10 -20 880 00 -200 4 2 38 71 5.6 -2 -1 5 4.5 
5 -100 5 -100 -2 -20 20 -10 12 1.1 3.7 -10 -20 010 61 -200 2 3 30 53 4.5 -2 -1 5 4.5 
14 -100 -200 -2 -20 l a  -lo 4a 1.1 3.4 -10 -20 no w -loo 2 3 40 e2 5.8 -2 -1 5 0.5 
18-100 4-100 -2 42 37 -10 29 1 3 -10 -20 780 64-200 2 2 40 60 5.0 -2 -1 5 4 . 5  
13 -100 -5 -200 -2 -20 18 -10 !S 1.4 3.5 -10 -20 8eO 79 -200 3 3 42 80 5.7 -2 -1 5 4.5 
15 -100 5 -200 -2 -20 28 -10 66 1.3 3.5 -10 -20 850 80 -200 -2 4 43 87 6.7 -2 2 5 4.5 

110 -100 4 -200 -2 -20 15 -10 10 1.3 3.3 -10 -20 760 100 -200 -2 2 36 (IZ 5.7 -2 -1 -5 4.5 
17 -100 -5 -200 -2 -20 12 -10 8 1.1 3.2 -10 -20 670 W -200 -2 2 41 76 6.1 -2 -1 -5 0.6 
7 -100 5 -m -2 -20 -10 -lo 6 0.0 3 -lo -20 roo m -200 2 1 3s n 5.3 -2 -1 -5 0.6 

-5 -100 5 -100 -2 -20 12 -10 6 0.0 2.0 -10 -20 740 W -200 -2 2 37 70 5.6 -2 -1 5 0.6 
-5 -100 5 -100 -2 -20 12 -10 0 1 3.4 -10 -20 88 -200 -2 3 30 74 5.6 -2 -1 5 4.5 
5 -100 5 -200 -2 30 12 -to m 1.0 3.5 -10 -20 no loo -200 3 2 n 5.5 -2 -1 5 4.5 
0 -100 -6 -200 -2 46 20 -10 15 1.5 3.0 -10 -20 @30 120 -200 2 2 40 64 6.4 -2 -1 -5 0.5 
7 -100 -6 -200 -2 -20 14 -10 13 1.2 3.3 -10 -20 770 QI -200 -2 2 36 71 5.4 -2 1 -5 4.5 

-100 4 -200 -2 24 17 -10 45 2.6 3.0 -10 -20 7SO 64 -200 -2 3 42 74 6.1 -2 -1 5 0.5 
12 -100 -6 -200 -2 -20 14 -10 38 2 2  3.4 -10 -20 7(10 83 -200 3 3 40 67 5.8 -2 -1 5 4.5 
11 -100 a -200 -2 42 12 -10 7 1 3.4 -10 -20 axl Q2 -200 -2 2 37 57 5.3 -2 -1 5 4.5 
8 - 1 0 0  -6 -200 -2 -20 12 -10 6 0.0 3.1 -10 -20 axl 76 -200 -2 2 36 05 5.4 -2 -1 5 4.5 

-6 -100 -6 -200 -2 -20 13 -10 7 0.0 3.1 -10 -20 OW 83 -200 -2 2 37 67 5.4 -2 1 5 4.5 
-6 -100 -6 -200 a -20 11 -10 8 1 a 3  -10 -20 010 so -200 3 1 30 70 5.7 2 -1 5 0.5 
5 -roo 7 -100 a so 11 -lo 6 0.8 3 s  -lo -20 sao loo -200 -2 3 ~s n s t  -2 -1 a 4.s 
-6 -100 -6 -200 -2 -a0 11 -10 7 0.7 3.1 -10 -20 610 W -200 2 2 40 S 5.2 4 -1 5 0.6 
-6 -100 -6 -100 -2 -20 -10 -lo 3 0.6 2 6  -10 -20 7m m -200 -2 2 m s -2 -1 a 4 .5  
-6 -100 s -100 -2 -20 13 -lo 11 t 3.6 -lo - m  nn loo -200 -2 3 u TO 6 s  -2 -1 5 4 .5  
-6 -100 4 -100 -2 -20 16 -10 7 0.8 3.4 -10 -20 db0 QII -200 3 3 4 so 6 7  -2 -1 5 0 7  
5 -loo s -am a lz 17 -10 a 09 3.8 -10 -20 mo oe -200 -2 3 o n a -2 -1 5 4 .5  
6 -100 s -am a m ar -lo zi is  7o -10 - m i l o o  a -mo -2 3 74 s o  -2 -1 a os 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb 211-2 Mo-2 Ni-2 ChT Cd2 Bi As-T Sb-T Fe-T 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m P P " ' p p m m p p m p p m p p m p p m p p m p p m m p p m p p m  % 

Mn' T a T  Ba-T Cr-T IP 
ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m  

637 -10 164 20 21 
682 -10 127 17 18 
256 -10 142 21 26 
256 -10 113 19 21 
657 -10 94 17 19 
241 -10 76 13 14 
692 -10 la 17 20 
198 -10 74 14 12 
282 -10 121 17 22 
178 -10 60 12 10 
803 -10 100 16 16 

1019 -10 61 84 10 
m -10 74 14 11 
433 -10 Q2 21 22 
m -10 100 18 20 
498 -10 124 Z? 31 
653 -10 140 20 2s 

1648 -10 161 21 28 
403 -10 141 23 30 

llSe -10 185 24 31 
448 -10 138 24 27 
241 -10 168 22 32 
168 -10 126 21 30 
229 -10 153 19 30 
183 -10 197 24 38 
483 -10 134 21 30 
387 -10 221 24 43 
278 -10 141 24 36 
02 -10 176 23 31 
331 -10 148 20 n 
318 -10 183 22 34 
229 -10 164 Z 37 
270 -10 188 23 36 
224 -10 177 21 37 
166 -10 101 20 31 
ZID -10 16 22 
153 -10 80 20 15 
320 -10 la0 30 30 
#5 -10 98 21 20 
4 6  -10 121 25 35 

8312 -10 447 20 34 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Longiiude Lathla 

-145.7467 65.6001 
-145.7566 65.5879 
-145.5!553 65.6236 
-145.5584 65.6188 
-145.5617 65.61% 
-I&.= 65.6107 
-145.5740 65.6U73 
-145.5B14 86.6005 
-145.6000 05.5977 
-145.OOW (15.5859 
-145.6im ( 1 5 . w  
-146.6250 (15.5909 
-146.6240 (15.5916 
-i~.woo (15.5875 
-145.6370 (15.!5837 
-145.- (15.5601 
-145.- (15.5156 
-145.- (15.5115 
-145.- (15.5678 
-1e.am (15.5614 
-145.5870 (15.5911$ 
-i4~.wo (15.5947 
-146.5820 (15.- 
-146.5190 (15.5663 
-146.5770 (15.5823 
-145.5750 ~ . m  
-145.!VOO (15.5739 
-145.- (15.5105 
-146.5900 (15.m 
-16.5Q39 (15.5435 
-146.5610 (15.6123 
-16.5640 s.m 
-145.54m (15.- 

-16.540 05.8023 
-146.~~0 86.- 
-16.m (15.w 
-146.5210 05.9917 
-146.5230 (15.5675 
-1465aM e.w 
-146.~140 ms.mm 
-1465710 05.- 

Sn-T W-T bT AT Mg' Ca' Ga' Na-T IC U' Nb* Sr' Ta-T Y Tio Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppm % % %ppm % %PPnppmppmppmppm %ppm 

-20 -20 35 1.42 .47 .42 -2 .O1 .07 20 2 35 -100 12 .02 -1 
-20 -20 29 1.38 .73 .36 -2 -.01 .06 17 1 28 -100 9 .M -1 
-20 -20 21 1.26 .46 .35 -2 .M .07 15 2 30 -100 7 .04 -1 
-20 -20 Z 1.29 .46 .22 3 .O1 .06 18 1 22 -100 6 .M -1 
-20 -20 19 1.11 .40 .28 -2 .O1 .05 15 1 22 -100 4 .03 -1 
-20 -20 19 .Q7 .36 .19 -2 -.01 .04 13 1 16 -100 4 .03 -1 
-20 -20 20 1.16 .40 .22 -2 .O1 .05 15 1 21 -100 6 .03 -1 
-20 -20 19 1.00 .36 .12 3 -.01 .M 14 -1 12 -100 4 .02 -1 
-20 -10 19 1.16 .39 .la -2 .oi .a 14 1 17 -1m 5 .W -1 
-20 -20 17 .04 .Ja .OO -2 -.Ol .04 14 -1 10 -100 3 .02 -1 
-20 -20 a 1.1s .4i .is -2 -.oi .oe re -1 16 -loo a .m -1 
-20 -20 14 .S3 .40 .00 -2 -.Ol .06 16 -1 10 -100 4 W .  -1 
-20 -20 18 l.M .36 .12 2 -.01 .05 15 -1 13 -100 4 .02 -1 
-20 -m 241.47 .s2 .i3 -2 -.oi .07 zu 1 16 -1m 5 .M -1 
-20 -20 24 1.25 .41 .17 3 -.Of .06 16 1 17 -100 5 .03 -1 
-20 -20 16 1.30 .30 .16 -2 .Ol .07 13 1 18 -100 5 .02 -1 
-20 -20 Z 1.37 .U .23 -2 .O1 .07 18 1 22 -100 6 .03 -1 
-20 -20 23 1.40 .43 .B -2 .O1 .06 17 1 25 -100 6 .03 -1 
-20 -20 23 1.53 .48 2 1  -2 .O1 .M 20 1 21 -100 5 .03 -1 
-20 -20 aa 1.- .40 .n -2 .or .m B 1 24 -1m 8 .M -1 
-20 -20 Z 1.38 .45 .22 -2 .01 .06 17 1 21 -100 6 .03 -1 
-20 -20 a 1.33 .45 .a 3 .m .as 14 2 23 -roo 7 .a -1 
-20 -20 20 1.38 .U .21 4 .01 .05 14 2 20 -100 5 .a -1 
-20 -20 18 1.22 .46 .34 4 .M .M 11 2 25 -100 6 .05 -1 
-20 -20 20 1.64 .54 .26 5 .W. .06 15 2 23 -100 6 .04 -1 
-20 -20 lo 1.58 .s .z 2 .oi .07 16 1 19 -1m 5 .m -1 
-20 -20 18 1.51 .W .S 3 .a .m 14 2 34 -100 8 .07 1 
-20 -20 20 1.- .So .20 5 .Ol .06 15 2 17 -100 5 .U3 -1 
-20 -20 P 1.86 .57 .Z -2 .O1 .07 20 1 21 -100 5 .W. -1 
-20 -20 23 1.61 .5l 20 4 .Ol .07 16 1 18 -100 5 .a2 -1 
-20 -20 19 1.51 .56 .40 3 .M .07 15 2 28 -100 6 .05 -1 
-20 -20 is 1.52 .so .jo 4 .m .m 13 2 zz -loo a .or -1 
-20 -20 20 1.56 .56 .37 4 .M .m 1s 2 26 -100 7 .a -1 
-a0 -20 18 1.30 .SO .U 4 .a2 .oS 12 2 28 -100 6 .Od -1 
-20 -m i 1 .  a . I  5 .m m la 2 13 -100 3 .M -1 
-m -20 a 1.a .a .la 4 .of .m is 1 13 -100 4 .m -1 
-20 -a0 24 1.53 .a .12 5 .01 .09 16 1 11 -100 4 .a3 -1 
-20 -m 25 1.53 .52 2 4 .02 .07 18 2 21 -100 5 .or -1 
-20 -20 SO 1.32 .a .ie 4 . . 19 1 20 -loo a .m -1 
-a -m as 1.s sz .is 4 .m m 1 21 -100 5 .m -1 
-20 -20 20 1.33 . e l m  -2 .m .07 15 3 7S -100 11 .M -1 
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Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

1117 
11 18 
1120 
1121 
1122 
1125 
1126 
1128 
1129 
1130 
1131 
1133 
1134 
1135 
1138 
1147 
1140 
1150 
1151 
1152 
11% 
1156 
1156 
1159 
1180 
1161 
1162 
1164 
1 1 e  
1166 
1188 
l ldo 
i im 
1172 
t i n  
1174 
1175 
1176 
1177 
t i n  
1179 

La-T AI' Mg' 
ICP ICP ICP 
m % %  

27 1.53 .52 
23 1.37 .57 
30 1.16 .42 
37 1.45 .53 
31 1.13 .47 
33 1.75 .58 
22 251 1.09 
22 .97 .a 
26 1 . 6  .72 
21 1.00 .50 
25 1.07 .52 
26 1.53 .88 
22 1.21 .61 
2~ 1.27 .a3 
25 1.10 .54 
24 1 s  .57 
30 1.76 .72 
30 1.63 .a 
23 1.42 .a 
21 1.57 .a7 
31 1.52 .68 
30 1 . n  .TI 
20 1.44 .6a 
23 1.7'6 .74 
49 1.05 61  
38 1 .80 .67 
34 1.00 .8 
21 1.97 .61 
22 1.63 .8 
30 1.83 .75 
34 1.71 .TS 
a 1 .a .m 
rn 1.77 .rs 
22 1 .m .a 
24 1.91 .M 
a 2 0 0  .62 
31 1.00 .68 
24 1.43 .59 
22 1.77 .57 
10 1.99 bl 
19 1.34 .S 

LaWude 

65.6202 
65.6196 
65.6189 
65.6171 
65.6139 
65.50g2 
6 5 . m  
66.5609 
65.5825 
65.5836 
65.5623 
85.5821 
(16.5632 
=.%I8 
e . 5 4 T I  
6553W 
e.s384 
e.5m 
e.5378 
e.5340 
e.5301 
86.6190 
(15.5374 
06.53s 
65.52Kl 
(16.5219 
85.5214 
05.547 
e . 5 3 m  
66.5360 
e.5316 
66.5177 
(16.5234 
a6.5634 
86.5646 
m . w  
a.ssw 
058011 
06.m17 
a.6177 
a . m 4  

Ca' Ga* Na-T Kg Li' Nb' Sf Ta-T Y Ti' Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 

%ppm % % m P P m p p n p p m P P m  %ppm 

.93 -2 .02 . l l  18 3 57 -100 11 .a2 1 

.68 2 .W .08 15 2 37 -100 9 .05 1 

.49 -2 .01 .06 15 2 31 -100 7 .02 -1 

.52 -2 .O1 .W 20 2 34 -100 11 .Ol 1 

.30 -2 .O1 .07 17 1 24 -100 9 .01 1 

.25 3 .O1 .W 25 1 26 -100 11 .03 -1 

.42 3 0 1 32 2 29 -100 11 .06 -1 

.14 -2 -.01 .W 16 -1 11 -100 5 .02 -1 

.15 2 -.01 .07 21 -1 15 -100 6 .02 -1 

.13 -2 -.01 .05 16 -1 13 -100 6 .02 -1 

.16 2 -.01 .05 16 -1 14 -100 6 .02 -1 

.17 4 -.01 .07 21 -1 18 -100 6 .02 -1 

.14 -2 -.01 .06 10 -1 13 -100 6 -02 -1 

.13 -2 -.01 .06 19 -1 12 -100 5 .02 -1 

.15 -2 -.01 .05 16 -1 13 -100 6 02 -1 

.38 -2 .01 08 21 1 28 -100 11 02 -1 

.36 -2 .O1 -08 28 1 30 -100 12 a2 -1 

.54 -2 .01 10 25 2 38 -100 17 02 -1 

.26 -2 .02 .Og 24 1 24 -100 10 02 -1 

.39 2 -01 .OB 25 2 32 -100 8 02 -1 

.30 -2 .O1 .OQ 24 1 24 -100 14 02 -1 

.28 4 .01 .OQ 25 1 24 -100 11 .02 -1 

.12 -2 -.01 .06 23 -1 16 -100 5 .02 -1 

.51 -2 .O1 .10 25 2 30 -100 9 .w -1 

.a0 -2 .M . lo  n 2 ss -100 41 -.oi -1 

.13 3 -.01 .M B -1 17 -100 9 .02 -1 

.13 5 .O1 .07 B 1 21 -100 8 .O1 -1 

.47 -2 .02 .10 13 2 JO -100 8 .02 -1 

.52 4 .ffl .OQ 12 2 38 -100 10 .07 2 

.24 -2 0 06 21 1 23 -100 12 .02 -1 

.P -2 -.01 .07 21 -1 24 -100 10 .02 -1 

.Z 6 . . 18 1 23 -100 1 02 -1 

.19 4 .O1 .OQ 17 1 19 -100 7 .M -1 

.25 6 .O1 .07 15 2 22 -100 5 .03 -1 

.34 2 .O1 .m 19 1 31 -100 9 .a2 -1 

.a -2 .00 .m a 2 3@ -100 14 .02 -1 

.17 4 .Ol .08 18 1 19 -100 6 .02 -1 

.32 -2 .m .m 18 i n - i m  6 .m -1 

.42 -2 .m .07 18 1 S7 -100 8 .Ol -1 

.4i s .m .m 12 2 xi -100 7 .06 -1 

.e 4 .m .at 14 2 ss -im s .m 1 

Sn-T W-T 
ICP ICP 
ppmppm 

-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-m -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

1180 
1181 
1182 
1183 
1184 
1185 
1196 
1197 
1198 
l2W 
1201 
1 m  
12M 
1105 
1207 
lm 
1210 
1211 
1212 
1213 
1215 
1216 
1218 
1210 
lzaO 
im 
1 2 p  
im 
1230 
1251 
im 
im 
im 
1237 
123B 
1 2 4  
1241 
1242 
1243 
1 2 4  
1 2 e  

Longitude Latitude 

-145.4500 65.6098 
-145.4470 65.- 
-145.4440 65.6026 
-145.4420 65.6022 
-145.4450 65.5868 
-145.4480 65.5830 
-145.4790 65.6172 
-145.- 65.6136 
-145.4~10 s.6102 
-145.4910 65.6052 
-145.U100 0.8012 
-1454000 0.5970 
-163960 06114 
-16.- 0042 
- 1 4 5 ~ ~ ~ )  txisma 
-145.4SO 0.5915 
-16.3300 0.- 
- 1 4 5 . ~ 0  0.- 
-145.3580 txi.sm 
- 1 6 . m  =.ti068 
-146.3670 =.SO25 
-145.3t2D 0 . W  
-145.3310 0.- 
-16.3300 0.8Ol7 
-145,3310 06.5Qlll 
-146.3300 0.5934 
-145.3320 0.- 
-1rs . im ss.ssn 
-145.39.20 e.5619 
-146.3950 86.5617 
- 1 4 6 . ~ ~ ~  ~ . ~ 2  
-145.~1~)  85.5694 
- 1 6 . ~ 0  as.- 
-145.060 65.5601 
-145.4340 65.5469 
-16.- 0.5415 
-145.4790 86.5374 
-16.4790 0.5931) 
-145.- 85.- 
-IIS.UW) 65.5259 
- 1 6 . 3 ~ 0  e.- 

Au Ir Ag-1 211-1 Mo-1 NC1 Co-1 Cd-1 As-1 Sb-1 Fe-1 Se Te-1 Ba-1 Cr-1 Sn-1 W-1 Cs La1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m P p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

5 -100 5 210 -2 -20 17 -10 10 1.2 3.5 -10 -201000 130 -200 -2 2 43 76 7.1 4 -1 5 -0.5 
5 -100 5 -200 -2 55 -10 -10 6 1 3.2 -10 -20 830 120 -200 -2 2 36 78 5.9 4 -1 5 -0.5 
8 -100 5 -200 -2 -20 15 -10 36 1.4 3.8 -10 -20 870 130 -200 -2 3 49 87 7.5 -2 -1 5 0.6 

10 -100 . 5 -200 -2 -20 13 -10 7 0.9 3.1 -10 -20 750 93 -200 -2 1 35 56 5.6 2 -1 5 -0.5 
5 -100 5 -200 -2 -20 -10 -10 4 0.7 2.5 -10 -20 650 77 -200 3 2 34 54 5.2 -2 -1 5 -0.5 
4 -100 5 -200 -2 -20 11 -10 8 0.9 3.1 -10 -20 830 120 -200 -2 2 38 78 5.8 -2 -1 5 -0.5 
5 -100 5 -200 -2 25 16 -10 11 1.3 3 -10 -20 620 78 -200 -2 3 37 75 5.4 -2 -1 5 -0.5 
-5 -100 5 -200 -2 43 12 -10 5 0.8 2.9 -10 -20 660 -50 -200 3 2 35 72 4.7 -2 -1 -5 -0.5 
5 -100 5 -2m -2 -20 13 -lo 7 1 3.3 -10 -20 870 1x1 -200 -2 2 37 75 5.9 3 -1 5 -0.5 
7 -100 5 -200 -2 -20 -10 -10 4 1 2.6 -10 -20 560 65 -200 2 1 27 37 4.1 -2 -1 5 -0.5 
-5 -100 5 -200 -2 38 -10 -10 3 0 7  2 -10 -20 700 100 -200 -2 1 29 53 4.5 -2 -1 5 -0.5 
10 -100 5 -200 -2 -20 -10 -10 7 1 28 -10 -20 WO 84 -200 -2 2 34 59 5.1 -2 -1 5 4.5 
S -100 5 -200 -2 -20 11 -10 10 0 7  33  -10 -20 600 94 -200 -2 2 26 48 4.2 4 -1 5 -0.5 
5 -100 45 -100 -2 -20 -10 -10 6 1.1 27 -10 -20 670 87 -200 -2 2 37 T7 5 4  -2 -1 -5 -0.5 
6 -100 5 -2m -2 -20 12 -10 5 O Q  28 -10 -20 rn 1x1 -m -2 3 37 65 5.5 -2 -1 5 0.5 
S -100 5 -100 -2 -20 13 -10 6 0 9  3.4 -10 -20 OBO Q6 -200 -2 2 43 82 6.7 -2 -1 -5 4.5 
S -100 5 -100 2 -20 -10 -10 8 1 2.7 -10 -20 690 72 -200 -2 2 38 84 5.7 -2 -1 5 -0.5 
5 -100 5 -200 -2 -20 -10 -10 3 0.7 2.1 -to -m 560 71 -m -2 -1 33 6s 5 -2 -1 -0.5 
5 -100 5 -2m -2 -20 -10 -lo 4 0.7 2.6 -10 -20 7x1 ~6 -m 2 2 34 ss 5.2 -2 -1 5 4.5 
Q -100 5 -200 -2 46 -10 -10 6 1.7 2.5 -10 -20 650 64 -200 -2 2 30 55 4.6 -2 -1 5 -0.5 

14 -100 5 -200 -2 26 16 -10 6 1 3.3 -10 -20 660 84 -200 -2 3 41 63 5.7 -2 1 -5 -0.5 
5 -100 5 100 -2 33 -10 -10 5 0.6 2.0 -10 -20 M O  110 -200 -2 3 46 81 6.5 -2 1 5 0.6 
6 -100 5 -100 -2 -20 12 -10 8 0.0 3.6 -10 -20 1000 02 -2m -2 1 41 a0 6.4 -2 -1 5 -0.5 
3 -100 4 -200 -2 -20 15 -10 6 0.7 3 -10 -20 Q00 QO -200 3 2 39 7Q 5.0 3 -1 -5 -0.5 
5 -100 4 -200 -2 -20 -10 -10 5 0.0 2.7 -10 -20 740 75 -200 -2 2 37 76 5.5 -2 -1 5 -0.5 
7 -100 45 -200 -2 -20 -10 -10 5 0.Q 3.5 -10 -20 770 120 -200 -2 2 43 81 5.0 -2 -1 -5 -0.5 
5 -100 5 -200 -2 31 16 -10 0 0.8 3.6 -10 -20 QOO 120 -200 -2 2 4e W 6.4 -2 -1 5 -0.5 
5 -100 4 -zoo a -m -lo -lo 8 0.0 2.7 -lo -20 slo aa -ma -2 2 40 n 5.7 3 -1 0.6 
11 -100 4 -200 2 45 13 -10 26 2.2 3.6 -10 -20 610 110 -200 3 2 40 78 6.7 2 -1 5 -0.5 
5 -100 4 -200 -2 -20 13 -10 14 1.5 4.3 -10 -20 890 87 -200 -2 3 48 99 7.0 -2 -1 5 -0.5 
5 -100 5 -zoo -2 -20 15 -10 21 1.8 3.7 -10 -20 crm n -m -2 1 37 88 5.9 -2 -1 5 4.5 
m -100 5 -200 -2 45 2s -10 40 2.8 4 -10 -20 tm 100 -200 -2 2 u 84 7.7 2 1 5 0.6 
12 -100 6 -100 -2 34 29 -10 46 2.7 4.1 -10 -20 7x1 im -m -2 2 45 95 7.7 -2 -1 5 0.6 
11 -100 5 -200 -2 -20 16 -10 38 2.7 3.6 -10 -20 700 93 -200 -2 3 45 W 7.5 3 1 -5 0.6 
35 -100 4 -200 -2 -10 19 -10 47 5.2 4.1 -10 -20 Q70 120 -200 2 3 53 100 8.8 2 2 5 4.5 
13 -100 4 -100 -2 31 18 -10 112 2.3 3.9 -10 -20 81 -200 3 2 48 92 8.1 -2 -1 5 0.7 
13 -100 4 -200 -2 -20 P -10 138 2.0 4.4 -10 -20 730 66 -200 6 3 52 97 8.5 -2 -1 5 4.5 

150 -100 4 -200 -2 62 20 -10 118 3.1 4.6 -10 -20 710 110 -200 2 3 !56 110 8.Q -2 -1 5 -0.5 
2l -100 4 -200 -2 -10 12 -10 156 2.7 4.5 -10 -20 WO 120 -200 5 5 57 100 Q 2 -1 5 0.6 
22 -100 5 -200 -2 -10 -10 -lo t m  2.5 3.5 -10 -20 am 120 -m 3 4 se 110 as -2 -1 5 0.6 
ez -100 4 -200 a - m  38 -lo 1% 1.4 4 -10 -m m 110 -200 4 2 u 84 7.2 -2 -1 5 -0.5 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Mn' T a r  BaT Cr-T V 
ICP ICP ICP ICP ICP 
p p m p p m p p m # m p p m  

282 -10 200 25 36 
248 -10 171 23 28 
251 -10 141 50 42 
2m -10 144 21 26 
170 -10 106 17 14 
221 -10 113 20 21 
304 -10 132 20 23 
250 -10 116 18 14 
263 -10 167 22 27 
362 -10 87 14 14 
132 -10 119 17 16 
188 -10 154 23 n 
127 -10 238 19 26 
148 -10 141 20 24 
229 -10 140 25 24 
290 -10 182 28 30 
235 -10 154 20 24 
153 -10 QQ 14 12 
196 -10 110 17 16 
319 -10 158 16 19 
282 -10  is^ n r, 
209 -10 95 20 2.0 
224 -10 178 27 32 
239 -10 166 24 29 
1Bg -10 151 20 17 
216 -10 158 24 28 
J65 -10 128 25 31 
136 -10 102 17 20 
427 -10 130 25 32 
267 -10 136 25 31 
432 -10 103 28 33 

1105 -10 134 22 25 
1109 -10 150 23 26 
767 -10 12Q 21 24 
5Q3 -10 188 27 2D 
680 -10 63 19 18 
723 -10 90 23 25 
754 -10 95 23 25 
TXi  -10 128 21 23 
UIB -10 107 21 22 

1752 -10 178 24 34 

Latitude 

65.6098 
65.6060 
65.6026 
65.6022 
65.5968 
65.- 
65.6172 
65M38 
65.6192 
65.6052 
65.8812 
65.5870 
65.6114 
8 6 . M  
65.5958 
~ . s e i 5  
65.- 
65.- 
65.- 
65.5958 
65.5925 
655666 
65.6086 
65.6017 
86.50L11 
65.5034 
65.51188 
65.5875 
06.5619 
65.5677 
06.54812 
65.5694 
65.- 
06.5601 
m.5158 
06.5415 
06.5374 
m.5338 
06.- 
06.5250 
d6.m 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 -2 Ni-2 Co-T Cd-2 Bi As-T Sb-T Fe-T 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
PPmppmppmppmppmppmppmppmppmppmpPmppmppmppmppm ppmppmppm ppmppm % 

15 11 1 12 4.2 1.6 2 91 500 -0.2 19 10 76 -1 22 10 1.1 5 5 5 2.29 
11 10 2 10 3.1 1.3 1 91 670 -0.2 15 11 68 -1 20 9 -1 -5 9 -5 2.12 
15 7 -1 13 4.6 1.3 -1 130 -500 -0.2 19 17 82 1 32 12 1.3 -5 39 5 2.74 
11 Q 1 9.5 3.2 1.2 2 68 -500 -0.2 13 9 62 -1 18 8 -1 -5 7 -5 2.10 
10 12 2 10 3 1.1 -1 81 -500 -0.2 10 10 54 -1 16 6 -1 5 5 5 1.76 
11 Q 1 11 3.5 1.2 2 83 -500 -0.2 10 13 58 3 17 8 -1 5 6 5 2.09 
11 9 1 9.5 3 1.1 1 73 500 -0.2 22 9 64 -1 19 10 -1 -5 14 7 2.91 

9.2 7 -1 10 2.8 1.1 -1 80 580 -0.2 23 7 62 -1 18 8 -1 5 8 5 2.53 
13 9 2 11 3.5 1.3 4 BB 770 -0.2 11 8 57 -1 16 8 -1 -5 10 5 2.16 

8.3 12 1 7.9 3 1.1 3 51 510 -0.2 6 8 40 -1 11 9 -1 5 5 5 1.78 
9.4 11 -1 8.2 3 1.2 -1 63 500 -0.2 8 7 48 -1 13 5 -1 5 5 5 1.50 
11 9 1 11 3.1 1.2 4 97 500 -02 Q 12 58 -1 17 9 -1 -5 -5 5 2.34 

8.1 -2 1 0.1 2.5 0.88 11 86 500 -0.2 21 10 50 1 22 9 -1 -5 14 -5 2.94 
11 9 1 10 3.2 1.2 2 82 500 -0.2 12 13 54 3 16 6 -1 -5 -5 5 1.95 
12 8 1 11 3.3 1.2 2 91 500 -0.2 11 15 66 -1 20 Q -1 5 Q -5 2.25 
13 Q 2 13 4 1.3 1 1x1 sw, -0.2 20 14 a -1 za 11 -1 -5 -5 5 2.m 
11 7 -1 11 3 1.1 4 94 500 -02 14 12 53 3 17 7 1 -5 15 -5 2.18 

8.9 12 1 10 3.2 1.3 2 73 500 -0.2 9 10 45 -1 13 5 -1 -5 -5 -5 1.48 
9.5 8 1 10 2.9 1.2 2 97 500 -0.2 11 9 52 -1 16 7 -1 5 5 5 1.80 
9.2 7 -1 10 2.4 0.87 4 87 500 -0.2 16 18 58 -1 17 9 -1 5 -5 -5 2.17 
13 7 1 12 3.6 1.2 2 68 500 -0.2 38 13 80 -1 27 11 -1 5 -5 -5 2.71 
12 17 1 12 3.9 1.2 2 110 500 -0.2 8 10 58 -1 17 8 -1 -5 -5 5 2.09 
13 6 1 13 3.4 1.3 3 100 so0 4.2 15 14 68 1 22 9 -1 -5 8 5 2.82 
12 11 2 10 3.3 1.2 1 74 -500 -0.2 10 12 82 2 20 8 -1 -5 16 -5 2.47 
11 10 1 10 2.9 1.2 2 67 500 -0.2 11 12 60 4 18 8 -1 -5 -5 -5 1.95 
13 11 2 12 4.1 1.5 2 84 500 -0.2 18 14 68 2 21 Q -1 -5 15 5 2.44 
14 10 1 12 3.7 1.2 4 78 500 -0.2 11 16 68 3 19 11 -1 -5 10 5 2.72 
10 9 1 8.7 3.2 1.1 2 89 500 4.2 11 10 53 -1 14 6 -1 -5 14 5 2.11 
13 9 1 12 3.3 1 2 100 500 4.2 20 15 70 8 22 13 1.1 5 42 -5 2.- 
14 8 1 14 4.8 1.3 1 83 500 4.2 25 14 72 5 21 10 -1 5 11 5 2.81 
13 8 2 9.1 2 7  0.M 2 82 580 4.2 18 10 61 4 22 12 1 -5 13 -5 2.73 
14 10 1 12 3.6 0.84 3 92 500 0.2 28 17 80 4 28 20 1.1 5 33 -5 2.88 
15 Q 1 13 3.4 0.94 2 43 am 4.2 n 14 02 -1 n 20 1.3 -5 45 -5 2.91 
14 11 -1 13 3.6 1 2 110 500 -02 20 16 74 4 22 14 1.1 5 35 -5 2 . a  
17 10 1 17 4.4 1 1 130 62(3 4.2 37 21 81 6 29 16 -1 -5 49 5 2.89 
14 12 1 13 3.8 0.73 -1 110 500 42 29 74 3 27 14 1.1 5 115 -5 2.87 
16 8 1 16 4.8 1 5 110 500 4.2 34 33 102 7 33 16 1.8 -5 142 -5 3.20 
16 8 1 16 4.5 0.- 4 110 500 4.2 36 31 107 6 S 17 1.8 5 128 -5 3.32 
16 8 1 18 5.1 0.88 6 150 0.2 33 27 70 3 22 9 1.2 -5 158 -5 3.24 
15 8 1 17 4.Q 0.77 6 120 #K) 42 36 34 02 9 29 12 1.1 5 118 -5 3.05 
14 7 1 13 4 2  1 6 130 400 42 39 56 141 10 31 30 3.3 -5 206 5 3.42 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Au Ir Ag-1 Zn-1 Mo-1 Ni-1 Cb-1 Cdl As-1 Sb-1 Fe-1 Se Te-1 Ea-1 Cr-1 Sn-1 W-1 Cs La-1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA lNAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA l N M  l N M  INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc HI Ta-1 Th U Na-1 Br Rb 2 - 1  Ag-2 Cu Pb -2 Mo-2 Ni-2 Co-T Cd-2 Bi As-T S b T  Fe-T Mn' Te-T Ba-T Cr-T V 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
P P m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m P P m p p m p p m p p m p p m p p m p p m p p m p p m  % ppmppmppmppmppm 

14 9 -1 14 4.7 1 6 100 -500 -0.2 32 53 137 6 28 21 2.7 5 212 5 3.27 1003 -10 156 23 29 
15 7 -1 13 4.6 1.2 5 110 -500 -0.2 32 60 174 5 26 17 4.5 5 161 5 2.97 818 -10 170 23 31 
19 9 2 15 4.6 1.1 5 100 500 -0.2 49 20 105 5 39 21 -1 5 66 9 4.12 856 -10 Q5 31 43 
17 8 1 14 3.9 1.1 10 130 -500 -0.2 42 19 109 6 36 20 -1 5 63 8 3.89 757 -10 117 31 44 
23 8 1 12 3.4 1 5 87 500 -0.2 70 14 106 6 45 22 -1 5 29 5 4.76 766 -10 116 46 65 
24 7 -1 10 3.2 1.2 1 76 -500 -0.2 57 11 89 9 40 22 -1 5 11 5 4.67 752 -10 132 51 72 
19 12 2 14 4.4 1.1 3 110 870 -0.2 39 13 87 4 35 17 -1 5 45 7 4.06 508 -10 68 28 34 
19 9 2 14 4.8 1.2 5 130 500 -0.2 46 16 98 -1 36 19 -1 5 44 12 3.93 791 -10 131 37 51 
14 9 1 14 4.6 1 3 140 500 -0.2 26 37 108 3 24 14 -1 -5 150 6 3.70 621 -10 102 21 27 
13 9 2 13 4.6 0.88 2 100 500 -0.2 27 31 04 -1 26 14 -1 5 136 5 3.27 664 -10 66 18 20 
14 7 -1 13 3.8 1 2 110 500 -0.2 20 37 91 1 24 13 -1 5 111 5 3.27 625 -10 138 25 30 
16 7 -1 15 4.9 0 . m  6 130 -500 -02 34 41 1- 2 31 16 1.5 5 1 4  5 3.58 816 -10 1x1 23 n 
15 6 -1 14 4.8 1 4 110 500 -02 36 29 m 5 36 15 1 4  5 im 5 3.12 798 -10 154 23 za 
14 9 1 15 5.1 1 7 120 -500 -0.2 33 47 140 1 36 a0 1.5 5 174 5 3.39 625 -10 123 24 Zg 
13 7 1 11 3.6 1.4 2 54 -500 -02 15 17 73 4 21 10 -1 5 37 5 2.17 279 -10 151 24 29 
15 15 2 14 4.7 1.4 3 99 500 -0.2 14 16 76 2 X? 12 -1 S 44 5 2.51 456 -10 148 26 38 
13 16 1 13 4.1 1 4 98 920 -0.2 13 22 70 4 18 29 1.2 5 178 5 318 1743 -10 135 19 30 
12 10 1 11 3.8 1 1 91 760 0.4 15 23 78 6 19 10 1 1  5 57 5 lQQ 261 -10 132 22 22 
13 9 2 12 3.7 1 1 120 -500 -0.2 18 16 gB 2 21 15 -1 5 60 5 2.88 529 -10 107 23 28 
11 9 2 11 3.8 0.811 2 80 680 -0.2 18 15 62 -1 21 14 -1 5 61 5 2.70 484 -10 78 a0 23 
13 12 2 12 3.4 0.87 3 110 750 0 .2  17 20 73 -1 21 21 -1 3 143 5 3.04 807 -10 119 24 31 
14 7 -1 13 3.5 0.05 6 78 -500 -0.2 20 25 67 2 22 23 1.4 5 83 5 2.m 877 -10 161 25 27 
19 9 2 13 4.5 1 5 110 -500 -0.2 51 17 87 1 41 23 -1 5 74 5 3.78 887 -10 113 40 51 
m l o  2 i s  4.1 1.2 4 im soo -0.2 u 18 ss 5 3s a0 -1 5 78 3 3.54 805 -10 103 34 u 
19 10 2 14 4 1.1 3 TO 80 -02 4 16 -1 38 21 -1 5 54 5 3.61 772 -10 106 37 49 
10 B 2 14 4.8 1 4 130 -500 0 .2  U 17 B2 5 41 25 -1 5 87 5 3.67 831 -10 110 38 48 
16 8 -1 17 5.4 1.1 3 im soo 0.2 19 l a  aa -1 23 Q -1 5 XI 4 2.- loo -10 104 30 35 
26 11 2 13 4.5 1 2 47 -500 02 56 15 @2 4 40 P -1 3 34 5 4.30 (188 -10 W 50 80 
12 5 1 16 a 1.1 11 110 400 02 n n 112 a 22 l a  1.1 5 n s 2.74 a47 -10 1x1 a 41 
13 6 3 19 37 1.1 11 110 -500 02 ab r) 146 3 23 14 -1 J 83 5 2.67 746 -10 172 20 38 
15 10 3 19 10 1.5 5 130 400 02 19 22 61 5 19 8 -1 3 H 5 2.71 214 -10 107 30 40 
15 6 2 18 m 1.2 11 140 400 02 34 33 W -1 111 14 -1 5 124 3 3.M 510 -10 177 34 40 
15 6 2 19 15 1.2 12 110 MO 02 34 a 1QZ 2 111 11 -1 5 152 5 3.11 298 -10 141 XI 51 
a 8 1 11 3.6 1.1 5 im 6oo 02 sa l a  w 4 a a -1 s 57 s 4.21 (M -10 rn e 61 
19 9 2 11 4 1 2  5 64 600 02 40 14 -1 37 17 -1 J 39 7 364 OW -10 t0 37 48 
2l 8 1 10 3.3 1.3 2 B3 600 02 14 7U -1 33 16 -1 5 32 5 3.61 S O  -10 117 6 63 
m e -1 l o  3.1 1.1 4 ss #w, 0.2 a2 1s w 3 37 16 -1 a m 5 3.30 sa2 -10 in 41 s2 
14 8 1 14 4.2 1.2 2 110 600 02 31 D 90 2 19 16 -1 5 12 3 3.08 527 -10 la 25 26 
14 11 -1 11 1.6 1.4 2 1 m  MO 02 a 17 n i a 11 -1 s zs 5 2.m 284 - lo 30 45 
14 a 1 12 13 1.3 1 110 600 42 10 14 -1 m 8 -1 5 10 s 2-42 101 -10 1 s  n w 
14 1 2 12 1.4 2 16 bQ) 0.2 16 12 6)  -1 18 7 -1 4 13 -5 268 197 -10 147 23 r] 

SAMPLE 

1247 
1248 
1258 
1259 
1260 
1261 
1265 
1266 
1288 
lZgO 
1270 
i n 1  
im 
1274 
127B 
1277 
1270 
1279 
11111 
1282 
1283 
1284 
I= 
1267 
1288 
1290 
1291 
1292 
isxi 
1197 
1 m  
13M 
1301 
ism 
1303 
1306 
1 3 ~  
1308 
ISOO 
1310 
1311 

Longitude Lstauds 

-145.3350 65.5350 
-145.3280 65.5307 
-145.4110 65.5044 
-145.4080 65.5002 
-145.4151 65.4967 
-145.4164 65.4924 
-145.4370 65.5058 
-145.4430 65.5029 
-145.3960 66.5283 
-145.- 66.5290 
-145.4170 055300 
- 1 6 . a a o  0 5 . ~ 0  
- 1 4 ~ ~ 7 0  0 5 . ~ ~ 7  
-1454440 85.5240 
-145.2- 055474 
-145.2950 05.5610 
-16.- 66.54OO 
-16.- 05.- 
-145.2150 65.5632 
-145.2480 85.5- 
- 1 4 S . W  65.5453 
-16.2560 66.5407 
-16.3110 05.5007 
-I+~.J~M e i . 5 1 ~  
-146.3310 fi.51m 
-16.3410 05.5101 
-146.3610 05.- 
-146.3810 d 6 . m  
- 1 4 6 m o  (16.~1~7 
-146.1980 (16.5116 
-146.1900 (16.5094 
-146.1810 (16.508 
- l a1750  a.5041 
-lam (16.4000 
-146.3670 (16.- 

-la= (16.e1 
-la= (16.- 
-146.1m (16.- 

-14.15dD (16.~67 
-laism =sum 
- 1 . 1  



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratoly. Sample location in decimal degrees. 

Sn-T W-T La-T AP Mg' Ca' Ga' Na-T K' Li' Nb* SP Ta-T Y TP Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 

ppmppmppm % % %ppm % %ppmppmppmppmppm %ppm 

-20 -20 271.65 .ss .49 -2 .m .lo i s  2 ss -100 l o  .M -1 
-20 -20 1.73 .58 .57 -2 .O1 .09 20 2 51 -100 10 .M -1 
-20 -20 29 2.05 .88 .39 -2 -.01 .ll 23 2 28 -100 11 .04 -1 
-20 -20 292.14 .79 .ss -2 .oi .ii n 2 31 -100 12 .w -1 
-20 -20 21 2.621.18 .40 4 .O1 .16 27 2 24 -100 8 .05 -1 
-20 -20 18 2.90 1.20 .30 6 -.Of .09 28 1 19 -100 6 .03 -1 
-20 -20 29 1.89 .90 .24 4 -.01 .08 24 1 16 -100 9 .03 -1 
-m -20 a 2.30 .a7 .37 3 .oi .12 22 2 a -100 9 .a -1 
-20 -20 27 1.W .70 .23 2 -.01 .07 23 1 23 -100 8 .M -1 
-20 -20 24 1.47 .g7 .m -2 -.oi .m 21 -1 m -100 6 .M -1 
-m -20 24 1.- .n .a -2 -.oi .07 23 1 a -100 s .M -1 
-20 -20 z s 1 . m  .TI .3i -2 .oi w 2s 1 n -100 Q m -1 
-m -20 n 1 . n  .a -2 .oi .07 n 2 ~e -100 14 m -1 
-10 -20 331.82 .67 32 2 01 08 23 1 29 -100 15 02 -1 
-20 -20 24 1.46 .56 .32 4 .02 .07 15 2 29 -100 6 03 -1 
-20 -20 261.45 .S .42 2 -02 .OB 14 2 34 -100 7 05 -1 
-20 -20 27 1.29 .46 .30 -2 .Ol .07 13 1 30 -100 6 .02 -1 
-20 -20 P l . 4 2  .!i6 .2S 3 .Ol .07 15 1 25 -100 5 .m -1 
-20 -20 26 1.36 .52 .18 -2 .01 .OB 14 1 19 -100 5 .02 -1 
-20 -20 n 1.32 .s . i 3  -2 -.oi .07 15 -1 15 -100 5 .a -1 
-m -20 n 1 .  . . I  -2 -.oi .w 1s 1 m -100 s .M -1 
-20 -20 201.58 -49 -34 -2 .O1 .W 14 2 31 -100 5-.O1 -1 
-m -20 272.10 1.01 .4i -2 .or .12 24 2 33 -100 10 .m -1 
-20 -20 as 1.m .el .33 2 .O1 .w 22 1 26 -100 8 .a3 -1 
-20 -20 26 2.03 .m .m 3 .oi . lo  24 1 27 -100 Q .03 -1 
-20 -20 2.14 .W .26 2 -.01 .W 25 1 24 -100 11 .03 -1 
-20 -20 33 1.90 .be -22 6 -.01 .OB 20 1 22 -100 8 .02 -1 
-20 -20 24 2.54 1.25 .26 6 -.01 .OB 27 1 17 -100 8 .M -1 
-20 -20 44 1.82 .48 .m -2 .M .10 28 3 52 -100 32 .a3 -1 
-20 -20 42 2.11 .47 .ar -2 .m . i r  31 3 45 -100 JB .m -1 
-20 -20 251.57 .56 .34 7 . 1 25 3 29 -100 13 .M -1 
-20 -20 32 1.W .a .W 5 . 1 3  33 4 37 -100 36 .M -1 
-20 -20 31 1.98 .66 .41 7 . 1 3  34 4 30 -100 29 .04 -1 
-20 -20 20 231 1.16 .s 6 0 1 28 1 24 -100 8 .M -1 
-20 -20 z 1 . w  .tn .34 4 -.oi .OB 22 1 23 -1m 7 .a -1 
-20 -20 16 234 .92 20 8 .01 .08 21 1 16 -100 4 . -1 
-20 -20 16 210  .os . n  3 .oi .oo 21 2 3a - i m  Q .a3 -1 
-20 -20 41 1 . S  .68 25 3 .Ol .a 25 1 20 -100 10 .03 -1 
-20 -20 z 1 . m  .54 a s .of .oa 17 2 n -loo 7 .a3 -1 
-20 -20 231.73 .57 .23 5 .02 .w 17 2 23 -100 6 .03 -1 
-20 -20 Z 1 . 5 7  .54 .1@ 6 .01 .04 16 1 21 -100 6 .03 -1 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 -2 Ni-2 Cbr Cd-2 Bi AsT S W  F a r  
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

14 10 2 12 4.2 1.1 1 i w  790 -0.2 21 14 71 -1 n lo  -1 5 16 -5 2.88 
12 13 2 10 3 0.88 3 99 900 -0.2 13 11 48 -1 17 9 -1 -5 24 6 2.29 
12 9 1 8.4 2.7 0.89 2 91 300 -0.2 12 12 54 -1 19 8 -1 5 27 -5 2.32 
21 0 1 11 2.8 1.1 3 69 300 -0.2 40 14 71 -1 36 16 -1 5 51 -5 3.63 
18 5 1 9.3 2.9 1 6 79 500 0.3 56 12 71 -1 34 15 -1 5 33 -5 3.41 
18 6 1 11 3.7 1 11 97 690 0.3 52 17 88 -1 38 18 -1 5 72 -5 3.63 
20 5 1 12 4.5 1 9 86 300 0 4  55 19 86 -1 41 18 -1 6 82 5 3.74 
18 11 1 12 4.2 1.6 1 66 300 -0.2 36 9 60 1 29 12 -1 5 43 5 2.58 
17 5 -1 11 2.8 1.1 8 100 500 0.5 48 16 83 -1 38 19 -1 7 165 5 3.70 
18 -2 -1 12 3.8 0.116 -20 110 500 1 7  38 26 67 -1 41 18 4.9 5 808 -5 3.93 
34 8 2 8.8 2.0 1 7  2 52 500 0 2  75 7 58 -1 Y) 16 -1 -5 42 5 3.49 
21 7 i 10 3 1 4  3 n 400 0 3  37 17 74 -1 m 18 -1 5 61 -5 2.83 
18 7 1 13 41 1 2  2 1 2 0 5 0 0 0 2  41 16 90 -1 31 10 -1 -5 77 5 3 . B  
15 0 2 13 4 4  1 2  4 110 710 0 2  21 18 01 3 32 15 -1 -5 33 -5 2llO 
18 0 1 15 4.4 1 2  3 110 500 0 2  30 17 06 -1 39 18 1 -5 28 5 337 
1s 5 2 11 3.3 1.2 4 100 500 0 2  21 21 a4 -1 n 8 -1 s 22 5 287 
18 7 2 14 4.6 1.2 4 110 500 0 2  31 18 117 1 43 23 -1 5 22 -5 358 
16 6 2 13 3.6 1 2  5 110 0 2  26 14 81 -1 m lo  -1 -5 aa 5 2132 
15 6 2 1 4 4 . 1  1 2  6 1 2 0 5 0 0 0 2 2 9 1 7 1 1 2  1 38 1 8 1 1  3 32 5 2 7 4  
17 10 2 15 4.0 1 4  3 100 400 0 2  24 20 04 1 33 16 -1 5 42 5 3.m 
14 0 1 15 5.2 1 3 110 500 0 . 2  29 10 100 -1 3% 23 1 -5 41 5 337 
18 7 1 13 5.6 1 1  12 1 2 0 4 0 0 0 . 2  33 21 122 3 36 14 1 3  -5 51 5 3.02 
18 8 1 14 4 7  1 1  7 120 700 0.2 38 l O l m  -1 38 18 11 S a0 -5 3.45 
17 10 1 18 4.0 1 6 120 400 0 .2  46 24 91 4 36 10 -1 5 47 5 3.13 
14 8 2 14 4 4  1 1  5 1 2 0 4 0 0 4 . 2  28 14 SS 5 34 16 -1 5 36 5 2 . 9 0  
17 8 1 18 5 4  1 3  4 1 3 0 4 0 0  0 .2  25 15 80 -1 34 16 -1 -5 37 5 3.03 
16 8 2 18 4 8  1 2  3 110 400 0 . 2  28 16 67 -1 38 17 -1 4 30 5 3.43 
15 0 2 15 4.2 1 2  3 130 600 0.2  25 16 71 -1 33 17 -1 S 33 5 243 
13 7 2 17 4.7 1.4 -1 120 600 0.2  20 2l 05 -1 23 12 -1 5 28 5 2.62 
14 11 2 6.5 1.3 3 130 MO 0.2  20 26 93 1 23 14 -1 5 15 5 3.M 
14 20 3 46 8.6 1.4 2 1201100 02 15 23 -1 18 11 -1 5 23 5 2.56 
15 10 2 10 5.4 1.5 2 98 600 0.2  10 10 TO -1 20 11 -1 5 13 5 2.61 
14 13 2 33 8.8 1.4 2 140 600 02 19 26 #) -1 20 0 -1 5 18 4 2.39 
13 10 2 23 5.8 1 2  1 130 600 02 10 25 05 5 22 12 -1 -5 24 4 2.81 
14 0 2 25 7 1.4 2 l r l 6 0 0 4 . 2 2 0 2 4 8 0  -1 P 12 -1 5 31 4 2 . 9 0  
15 11 2 29 7 1.4 1 1 4 0 6 0 0  0.2 a0 30 sD 6 22 11 -1 5 35 -5 2.98 
15 11 2 27 7.7 1.4 3 140 630 4.2 10 25 @2 10 P 13 -1 5 36 4 2-08 
14 8 1 10 5.8 1.4 2 1aD 600 02 10 19 Ql 8 23 13 -1 5 32 4 2.63 
14 11 3 21 6.3 1.3 3 130 MO 0.2 20 34 m 1 22 11 -1 5 16 4 2.98 
16 0 2 17 4.8 1.4 3 1M MO 0.2 28 30 68 -1 28 12 -1 5 18 5 3.25 
14 8 2 10 5.4 1 2  4 110 600 02 M 30 7S -1 20 lo -1 -5 28 4 2.02 

Mn' T a r  Ba-2 Cr-T V 
ICP ICP ICP ICP ICP 
ppmppmppmppmppm 

220 -10 139 28 32 
242 -10 79 21 32 
230 -10 85 24 35 
472 -10 86 40 55 
546 -10 131 S 57 
589 -10 07 40 55 
660 -10 105 43 57 
348 -10 115 33 54 
952 -10 196 43 60 
778 -10 150 50 51 
342 -10 93 50 80 
628 -10 129 32 49 
610 -10 144 36 40 
826 -10 144 31 30 
661 -10 171 41 Y) 

zn -10 i m  39 41 
1717 -10 174 38 39 
239 -10 156 38 38 

1120 -10 196 34 31 
595 -10 117 32 30 
2038 -10 164 J5 33 
3x2 -10 138 33 30 
124 -10 137 38 42 

1190 -10 144 33 31 
tuo -10 137 xi n 
568 -10 120 44 33 
007 -10 121 50 36 
a -10 137 Y) 34 
444 -10 148 24 31 
5YI -10 115 25 31 
436 -10 86 20 25 
382 -10 152 25 34 
215 -10 108 24 30 
452 -10 113 25 30 
4QI -10 1 26 33 
J06 -10 128 n 38 
un -10 123 n 36 
482 -10 139 29 JO 
431 -10 loo n 40 
408 -10 1 9  31 49 
343 -10 100 25 36 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Longlhrda Latitude I Au Ir Ag-1 Zn-1 Mo-1 Nil -1 Cdl As-1 Sb-1 Fe-1 Se To-1 Ba-1 Cr-1 Sn-1 W-1 Cs La1 Ce Sm Eu Tb Yb Lu 
INAA INAA INAA lNAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA iNAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m m p p m p p m p p m m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  

7 -100 5 -200 -2 -20 17 -10 13 1.6 3.5 -10 -20 750 90 -200 -2 6 84 170 13 -2 1 6 0.5 
5 -100 3 -200 -2 -20 19 -10 24 1.6 3.9 -10 -20 740 110 -200 -2 7 90 150 14 -2 2 6 0.6 
8 -1m 3 -200 -2 57 11 -10 29 0.8 4.1 -10 -20 740 92 -200 3 5 62 110 8.2 -2 -1 5 0.5 
7 -100 5 -200 -2 52 13 -10 30 0.9 3.6 -10 -20 840 85 -200 5 4 130 250 17 -2 2 8 1.2 

16 -1m 5 -a00 -2 ss 14 -lo 0.8 3.7 -10 -20 730 im -200 4 4 110 190 13 -2 2 7 1.1 
6 -100 3 -200 -2 -20 -10 -10 20 0.9 3.5 -10 -20 760 93 -200 3 5 110 210 15 -2 1 7 1.2 
5 -100 5 -200 -2 -20 16 -10 29 1 4.1 -10 -20 710 96 -200 5 6 110 190 14 3 2 7 1.1 
8 -1m 5 -200 -2 82 14 -10 21 0.8 3.5 -10 -20 720 im -200 4 4 82 150 11 2 2 (1 0.8 
5 -100 3 -200 -2 -20 14 -10 22 0.9 3.5 -10 -20 770 Q4 -200 4 5 7S 150 10 -2 1 5 0.7 
5 -1m J -200 -2 -20 16 -lo 45 0.8 3.7 -10 -20 750 87 -200 2 5 70 140 10 3 -1 3 0.7 
5 -100 5 -200 2 23 12 -10 30 0.8 3.2 -10 -20 670 98 -200 -2 4 54 09 7.9 -2 1 -5 0.6 
12 -1m 5 -100 -2 -20 14 -10 37 0.9 3 -lo -20 eio im -200 2 4 so a4 7.3 -2 1 s 0.6 
5 -1m J -PO 2 -10 30 -10 cn 0.8 4 -10 -20 no oe -a00 -2 4 50 as 7.2 3 1 5 -0.5 
4 -1m 0 -100 -2 4 i s  -lo a 2.5 4 -10 -20 xm rn -zoo -2 3 41 n 5.9 2 -1 5 4.5 
4 -1m 3 -m -2 -20 17 -10 4 2.3 3.4 -10 -20 UY) TO -a00 -2 2 37 85 5.4 -2 -1 3 -0.5 
4 -100 3 -200 -2 59 18 -10 $5 2.6 4.2 -10 -20 510 100 -200 -2 3 45 QZ 6.5 3 -1 3 0 .5  
4 -100 J -200 -2 -20 23 -10 41 2.3 4.1 -10 -20 cxlo 140 -200 5 3 06 110 Q.1 -2 1 6 0.Q 
4 -100 5 -200 -2 23 15 -10 37 2.3 3.0 -10 -20 580 95 -200 3 3 40 85 5.6 -2 -1 5 4.5 
5 -100 5 -200 -2 X2 14 -10 40 2.5 4 -10 -20 630 110 -200 3 3 43 81 5.9 -2 1 3 4.5 
n -1m 7 -100 -2 -m 14 -lo x3 2.4 4.2 -10 -20 610 130 -100 5 3 78 im 11 2 1 7 0.8 
3 -100 3 -200 -2 34 19 -10 44 2.6 3.7 -10 -20 so0 80 -200 -2 2 U 78 6.1 2 -1 5 4.5 
11 -1m 3 -200 -2 24 18 -10 47 2.7 4.2 -10 -20 6 ~ )  im -200 -2 3 u 82 6.5 -2 -1 5 -0.5 
6 -100 -5 1#) -2 SO 20 -10 17 1.8 4.2 -10 -20 900 98 -200 -2 3 43 83 6.6 -2 2 3 0.8 
4 -100 45 -200 -2 52 -10 lB 2.8 3.Q -10 -20 120 -200 -2 2 U 78 6.5 3 1 5 4.5 
4 -1m 5 -am -2 a4 l o  -10 16 3 4.4 -10 -20 m im -a00 -2 3 45 80 6.6 -2 -1 5 4.5 
8 -100 5 -200 -2 W 22 -10 18 2.0 4.3 -10 -20 860 93 -200 -2 3 51 97 7.1 -2 -1 5 0.6 
8 1 -5 -200 -2 67 22 -10 20 2.7 4 -10 -20 780 130 -200 2 3 48 S 6.5 -2 -1 5 4.5 
4 -100 4 -200 -2 -20 18 -10 15 2.3 3.7 -10 -20 660 140 -200 -2 2 53 00 7.5 3 -1 5 0.7 
4 -100 4 -200 -2 57 20 -10 17 2.3 4.2 -10 -20 740 rn -200 -2 2 47 08 6.8 -2 1 5 0.6 
s -100 -5 -200 -2 9 20 -lo 14 2.1 3.8 -lo -20 n o  110 -am 2 3 52 im 7.5 -2 -1 5 0.6 
4 -100 J -zoo -2 46 zz -10 16 2.1 4 -10 -20 m 130 -am -2 3 u a7 6.4 2 -1 s 0.5 
4 -100 6 -200 -2 9 22 -10 18 3.4 4.3 -10 -20 700 130 -200 -2 2 110 8.4 3 1 5 0.7 
21 -100 4 -200 -2 7Q 2s -10 20 2 9  4 2  -10 -20 730 110 -200 -2 3 54 110 8.2 4 -1 5 4 . 5  
4 -100 4 -200 -2 -20 21 -10 8 1.2 4.1 -10 -20 900 lm -200 -2 2 40 5.7 -2 -1 5 4.5 
4 -100 4 -100 -2 -20 10 -10 8 1 2  3.8 -10 -20 -200 -2 3 35 5.2 -2 -1 5 4.5 
4 -100 s -zoo -2 40 ~s -lo 13 3.4 4.4 -to -m lso 100 -200 -2 3 47 m 7 -2 1 5 -0.5 
4 -100 -6 -200 -2 -20 22 -10 0 2 3.7 -10 -20 710 120 -100 -2 3 44 06 6.4 -2 -1 4 0 . 5  
4 -100 a -aoo -2 st i s  -10 s 1.8 as -to -ao ax n -a#, -2 2 a 74 6.3 4 -1 4 0.7 
4 -100 4 -zoo -Z m a -10 11 1.7 46 -to -ao sao i to  -100 a 3 a4 ta Q.S 4 -1 4 0.5 
10 -100 4 -100 -2 -20 2l -10 12 2 4  4.1 -10 -a 000 140 -100 -2 3 74 6 -2 -1 4 0 .5  
-6-100 4 -r# 4 P -10 12 1 7  14 -10 -10 98-100 -2 5 4 63 6 5  -2 -1 4 0.6 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 W 2  Ni-2 CbZ Cd-2 Bi As-Z Sb-T FsT 
INAA INAA lNAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

14 9 2 26 10 1.1 8 130 500 -0.2 30 32 70 -1 22 12 -1 5 18 5 2.72 
14 8 2 28 17 1.1 10 130 500 -0.2 30 51 83 -1 24 18 -1 5 26 5 3.21 
14 Q 3 23 5.9 1.5 3 130 500 -0.2 16 m 75 -1 22 11 -1 5 38 5 2.90 
14 15 3 621 12 1.6 4 94 840 -0.2 13 14 61 -1 18 9 -1 5 28 5 2.67 
14 13 2 46 10 1.8 3 120 500 -0.2 12 13 61 -1 18 8 -1 5 27 5 2.59 
14 16 3 54.3 11 1.8 2 110 500 -0.2 12 10 56 -1 16 8 -1 5 20 5 2.49 
14 14 3 50 10 1.7 2 150 500 -0.2 15 13 62 1 19 10 -1 5 30 5 2.99 
14 12 3 34 7.7 1.7 1 110 860 -0.2 11 13 56 -1 18 9 -1 5 32 5 2.63 
14 10 2 32 0.1 1.6 3 100 500 -0.2 15 15 62 -1 20 9 -1 5 14 5 2.75 
14 10 2 28 6.0 1.5 5 1 M  500 -0.2 14 11 58 -1 19 11 -1 5 44 5 2.80 
13 Q 2 10 5.7 1.6 3 66 500 -0.2 12 12 59 -1 10 0 -1 -5 34 5 2.32 
14 0 2 1s 5.3 1.6 3 n soo 4 .2  13 12 62 -1 20 -1 5 37 5 2.46 
16 8 2 13 4.9 1.4 6 110 500 -0.2 21 16 n -1 26 10 -1 5 66 5 2.53 
13 8 2 13 3.3 1.4 2 75 500 -0.2 24 16 71 -1 30 13 -1 5 47 6 2.80 
12 7 2 11 3.2 1.5 1 m soo -0.2 24 1s 71 -1 30 13 -1 5 47 5 2.64 
15 10 2 14 4.2 1.4 2 56 670 -0.2 24 15 72 -1 30 12 -1 5 46 7 2.71 
l a  m 2 m 6.5 1.4 2 n 1200 -0.2 n i s  n -1 2~ 14 -1 5 35 5 2.59 
14 7 2 11 3.3 1.6 2 54 760 -0.2 22 15 77 -1 28 12 -1 5 32 5 2.56 
14 8 2 12 3.6 1.4 2 94 500 4.2 22 14 75 -1 30 13 -1 5 41 5 2.66 
17 P 2 24 6.8 1.5 2 821100 -0.2 18 15 63 -1 26 11 -1 5 41 7 2.43 
14 0 1 13 3.0 1.5 2 TO 500 -0.2 23 13 60 -1 30 12 -1 5 38 3 2.62 
15 0 1 13 4 1.4 3 84 500 -0.2 26 18 77 -1 31 13 -1 5 49 5 2.85 
16 Q 2 10 2.Q 1.6 2 56 400 0.2 g0 8 145 7 a 13 -1 5 26 5 2.87 
14 11 2 12 3.5 1.2 3 W 580 -0.2 40 14 l W  4 30 16 -1 -6 10 5 3.33 
14 Q 2 13 3.6 1.4 2 66 500 0.2 26 12 70 -1 41 15 -1 7 10 5 3.11 
l a  Q 2 14 4.5 1.3 3 QO 500 0.2 2s 14 n -1 35 1s -1 3 13 5 2.133 
15 8 1 12 4 1.5 3 90 4WO 4.2 23 18 81 -1 32 14 -1 5 31 5 2.66 
16 11 1 13 4.2 1.4 2 80 QM 4.2 18 16 71 -1 29 13 -1 5 15 4 2.52 
15 9 1 12 4.3 1.3 3 88 500 -0.2 22 14 67 -1 32 15 -1 6 19 5 2.82 
16 12 1 12 4.5 1.5 1 80 boo -0.2 15 12 61 -1 26 12 -1 3 12 5 2.31 
15 7 -1 11 3.Q 1.4 3 M 630 -0.2 20 15 7S -1 32 15 -1 6 11 5 2.64 
17 13 2 14 4.5 1.5 4 n 500 -0.2 17 12 64 -1 a 14 -1 5 20 5 2.54 
16 10 2 13 7.3 1.2 Q 98 500 4.2 24 17 QO -1 40 19 -1 7 24 5 2.94 
16 5 2 11 2 5  1.3 1 110 #)O 4.2 21 15 74 -1 33 14 -1 5 14 5 2.06 
14 6 1 9.2 3 1.4 2 01 300 -0.2 17 1s n -1 n 12 -1 -5 Q 5 2.73 
14 7 1 12 4.2 1 2  8 94 600 4.2 21 18 1m -1 39 18 -1 6 11 5 2.87 
14 7 1 11 4.4 1 .  7 06 500 -02 10 16 91 -1 30 16 -1 5 8 5 2.71 
14 0 2 11 3.3 1.3 3 98 5M 4.2 16 14 -1 28 11 -1 6 10 5 2.39 
15 8 1 13 7.5 08  10 110 500 42 32 18 72 -1 40 20 -1 5 6 5 3.15 
15 Q 1 11 3.2 1.1 2 100 MO 4.2 25 15 7U -1 34 15 -1 5 5 5 3.01 
1s 8 2 11 3.1 1 2  4 42 18 13 78 -1 28 12 -1 -5 14 5 2.Q6 

SAMPLE Mn' Te-T Ba-T Cr-T V 
ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m  

319 -10 107 23 32 
1102 -10 138 31 43 
468 -10 113 25 a 
388 -10 116 24 39 
338 -10 im 23 38 
359 -10 113 22 36 
420 -10 123 25 40 
314 -10 108 23 37 
323 -10 158 27 44 
448 -10 111 26 41 
302 -10 122 24 40 
328 -10 137 26 43 
807 -10 114 28 42 
434 -10 58 31 32 
414 -10 6Q 30 32 
437 -10 78 32 34 
457 -10 n 30 33 
J[sD -10 m 30 34 
387 -10 78 31 33 
346 -10 83 31 38 
370 -10 66 32 33 
471 -10 96 35 39 
4M -10 171 33 46 
579 -10 121 45 3s 

-10 66 46 38 
561 -10 la0 41 38 
620 -10 154 38 $4 
640 -10 131 33 3Q 
570 -10 1% 39 38 
577 -10 110 32 36 
588 -10 113 37 39 
921 -10 110 34 37 

1313 -10 150 37 37 
510 -10 140 10 4 
453 -10 in 31 u 
931 -10 142 37 
647 -10 128 38 
259 -10 132 35 31 

1382 -10 1 M  43 3# 
ap -lo I* 40 a 
S15 -10 147 38 47 

Longeude iatitude 





"sg - 
E - 
9) 3 3  s C 
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0 
-rL I$C 

r r r r r r r r r N r r r r - r - - - - - - ~ ~ c - - . - - - ~ c - - - r ~ - . - - -  
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q ~ k k b k k 4 + b h q q b Q q Q h m a ( ? W P y ( ? ~ ~ $ V , ~ - k b ~ ~ h y C - Q q W  
O m b e  = = O n  m o o n c m n o * o  a n c b  n n n o  c o w  c o o n  

V) 
0 

- 
7 3 6 8 E l 8 e S s 8 D 8 8 S S S % Z 8 8 6 R 8 ~ 8 ~ ~ ~ = 8 D e ; ~ a 8 s l ~ 8 s 2 8 s D  + C - r - C - C - 
0 

i 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE 

1426 
1427 
1428 
1429 
1431 
1432 
1433 
1434 
14x1 
1437 
1416 

1447 
1448 

1461 
l a  
1453 
1464 
1461 
1464 
l a 1  
1462 
1- 
1&4 
14O6 
1467 
1- 
1474 
1475 
1476 
1 4 0  
l a 1  
1- 
l a  
1- 
1- 
1- 
1- 

LongiWe latitude 

-- 
-145.0560 65.4721 
-145.0660 65.4742 
-145.0740 65.4758 
-145.0830 65.4775 
-145.0540 65.4685 
-145.0510 65.4642 
-145.0470 66.4603 
-145.0120 05.4564 
-16.~360 05.4528 
-146.0350 (15.- 

-146.0710 a4437  
1446-16.QIP8644(30 

- 1 6 . 0 m  8 6 0 5 9  
- 1 4 6 . m  86414  

1 4 5 0 - 1 6 . O m  864438 
- 1 4 6 . ~ ~ 0  a 4 4 1 3  
-146.09ao s u n  
-146.- (15- 

-146.014 86.4199 
-i~.0110 86.4158 
-1&.0110 86.4113 
-1u.mm 86.- 
-144.9800 06.4482 
-144.- 85.4438 
-144.m91 86.- 
-1UOTaD (16.4970 
-1- 06.4941 
-1- (16.910 
-144Bl50 66.518 
-144.- 06.5154 
-1- 66.5052 
- 1 4 6 . a  85.5604 
- 1 4 6 - m  (16.5646 
-1- 0696110 
-1- 06.- 
-1urrrm ts.wio 
-1- 06- 
-140110 eumo 
-146.- 06.- 

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb 211-2 Mo-2 Ni-2 Co-2 Cd-2 Bi As-T S b T  Far Mn' Te-T Bar Cr-r V 
INAA INAA INAA INAA INAA lNM INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m P P n p p m p p m p p n  % p p m p p m p p m p p l l p p m  

1 1 
17 8 -1 12 3.6 1.4 4 120 500 -0.2 30 19 74 -1 27 15 -1 5 86 5 2.82 479 -10 137 32 49 
16 7 -1 13 4.4 1.1 5 120 500 0.2 29 16 80 -1 31 15 -1 6 86 5 2.74 430 -10 150 32 44 
16 6 1 12 3.8 1.1 5 120 500 0.3 31 16 66 -1 26 14 -1 7 88 5 2.80 348 -10 138 31 46 
16 6 1 13 3.7 1.2 4 100 500 -0.2 50 20 90 7 34 23 -1 5 80 3 5.32 684 -10 1 s  40 48 
15 7 2 13 2.9 1.1 3 83 500 -0.2 33 37 87 5 24 11 -1 5 54 5 3.27 352 -10 145 r) 39 
13 8 2 11 3.2 1.3 1 BS 500 -0.2 38 14 80 2 30 14 -1 5 21 7 3.12 344 -10 108 38 31 
16 7 1 12 3.3 1.6 1 88 500 -0.2 48 11 74 3 31 14 -1 5 Q 7 3.18 417 -10 113 34 39 
14 7 1 12 2.1 1.2 3 m 500 -0.2 27 21 122 2 2s 15 -1 5 33 6 3.06 042 -10 190 37 a 
16 6 1 12 3.2 1.1 Q 81 500 -02 CsD 19 137 5 30 17 -1 5 48 3 3.44 807 -10 153 47 46 
16 10 2 13 3.3 1.3 3 99 500 -02 47 13 81 1 31 17 -1 5 5 3 3.23 987 -10 135 37 38 
15 7 1 9.2 2.4 1 1  5 51 5 0 0 - 0 2  S1 11 W 8 36 16 1 5 10 5 3.01 1180 -10 161 36 Jg 

15 I3 2 11 3.6 1 3  4 431100 -02 45 12 76 5 33 14 -1 5 5 5 3.23 701 -10 143 a 42 
21 8 2 10 2.5 1 7 90 500 -02 66 10 05 2 53 25 -1 -5 6 5 4.76 1580 -10 168 74 6@ 
13 10 1 10 3 1 2  4 7 9 5 0 0 - 0 2  31 10 73 2 23 13 -1 5 16 5 2.78 708 -10 135 28 33 
12 8 1 11 3 1 2  s n m - 0 . 2  32 10 a s 2s XI -1 5 a 5 4.m 1816 -10 i m  26 ~5 
12 5 -1 10 2.7 0 . s  Q m 500 -0.2 45 12 100 6 39 21 -1 5 11 5 4.15 1839 -10 216 38 40 
1Q 5 1 11 2.7 1 6 110 500 -0.2 30 17 79 -1 30 13 -1 7 19 5 4.98 374 -10 146 48 58 

6 1 7.7 2.7 1.2 Q 90 500 -0.2 81 0 76 -1 50 20 -1 8 15 5 3.71 370 -10 66 58 75 
n s -1 5.0 1.6 1 3  5 54 500 -0.2 m 7 70 -1 40 n -1 8 12 s 3.m 4 s  -10 w, eo 7s 
;Ib 7 -1 6.9 2.9 1 14 61 500 -0.2 TS 10 67 -1 42 19 -1 7 18 3 3.23 549 -10 46 48 03 
12 10 1 13 3.7 1.5 1 79 500 -0.2 21 14 Q -1 11 -1 5 JZ 5 2-30 341 -10 st3 n zp 
13 10 2 23 4.9 1.1 4 100 500 -0.2 19 44 W -1 21 25 -1 7 6 5 2.86 1017 -10 110 25 38 
14 Q 2 20 4.6 1.1 5 a3 6oo -0.2 21 38 85 -1 23 20 -1 5 11 5 2.66 756 -10 117 24 37 
12 6 1 13 2.9 1.2 3 96 600 0.2 17 23 74 -1 22 8 -1 5 8 5 2.78 -10 137 20 40 
12 7 2 21 4.9 1.2 3 100 600 0.2 15 35 61 -1 16 7 -1 5 15 5 2.22 181 -10 103 Z! 32 
14 8 2 15 4.7 1.2 4 100 600 0.2 20 32 74 -1 23 19 -1 3 5 5 2.41 568 -10 119 25 37 
I5 Q 2 18 5.1 1.2 4 1SD 590 -0.2 24 56 01 1 ;Ib 42 -1 7 18 6 3.01 1200 -10 118 32 52 
15 10 2 8.1 2 6  1.2 2 71 MO 0.2 19 15 51 -1 23 13 -1 5 Q 5 2.64 310 -10 O1 32 52 
17 7 1 8.3 2 7  1.3 2 db 600 0.2 22 15 57 -1 26 16 -1 7 5 5 2.66 -10 125 37 58 
18 8 2 7.6 2 5  1.2 1 50 J00 0.2 21 16 54 -1 25 14 -1 6 6 3 2.78 317 -10 Q8 30 60 
13 10 1 13 4.3 1.2 3 110 080 0.2 17 26 63 -1 17 Q -1 5 8 5 2.34 2D1 -10 130 23 34 
11 12 1 12 3.3 1 3 6 U  600 -0.2 13 25 -1 16 Q -1 -5 5 5 207 250 -10 Q5 17 24 
12 1 2 13 3 5  1 2  4 1Q1 40 02 13 m 72 -1 16 7 -1 5 6 5 2.34 P7 -10 73 18 27 
13 0 2 13 3.4 1 2  4 110 40 0.2 14 S -1 17 7 -1 6 10 5 2.40 240 -10 79 20 SD 
13 10 2 1s  3.6 1.2 3 110 600 0.2 16 36 n -1 18 Q -1 5 13 5 2.m mt~ -10 7s 22 30 
14 10 2 14 3.5 1.2 4 120 520 02 18 39 02 1 19 Q -1 5 19 3 2.87 321 -10 103 22 32 
13 a 2 13 3.1 1 2  3 110 MO 4.2 17 s n 1 17 7 -1 a 14 a 2.- 2 ~ 7  -lo n 22 32 
14 8 1 14 4.4 1.1 4 1M MO 0.2 19 24 -1 17 6 -1 5 8 -5 2.M 156 -10 101 21 22 







Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

SAMPLE Mn' Te-T Ba-T Cr-T \P 
ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m  

347 -10 1W 51 42 
1025 -10 101 51 55 
!56S -10 89 65 79 
923 -10 110 38 55 
606 -10 OQ 37 55 
550 -10 93 39 58 
487 -10 78 38 56 
816 -10 115 52 63 

1391 -10 138 61 73 
824 -10 87 3B 56 
26B -10 110 35 37 
416 -10 111 32 40 
870 -10 gB 45 43 
661 -10 155 33 45 
87s -10 110 43 34 
753 -10 105 48 38 
557 -10 130 47 37 
7 a  -10 146 20 32 
438 -10 105 25 37 

loel -10 148 27 3Q 
316 -10 129 28 42 
583 -10 129 29 a 
183 -10 118 25 38 
705 -10 1 4  28 38 
m -lo 71 34 ~g 
3Q5 -10 133 31 52 
991 -10 179 31 53 
401 -10 155 30 52 
672 -10 150 28 51 

1100 -10 17s 38 70 
870 -10 183 47 80 
m -lo 137 35 54 
396 -10 146 35 51 

-10 128 38 80 
345 -10 131 39 61 
452 -10 1 0  47 78 
324 -10 141 42 7!5 
db(l -10 162 47 88 
284 -10 107 25 34 
530 -10 151 26 46 
YH -10 112 24 43 

Lath& 

'-144.9600 65.4287 
-144.W 65.4262 
-144.9470 65.4227 
-145.8880 65.4301 
-145.6947 65.4260 
-145.- 65.4211 
-145.68QO 65.4172 
-14.9830 66.3287 
-144.W 86.4244 
-144.911#) 86.4203 
-14.- 86.- 
-144.- 86.4381 
-144.- 86.- 
- 1 4 4 . 0  S.4485 

-14.m00 S.4488 
-144.BWO 86.4490 
- 1 4 . 9 0  86.- 
-14.- 86.- 
-14.9250 86.4561 
-14.9180 86.4522 
-14.9660 86.- 
-14.- 86.- 
-144.QFd0 65.- 
-IU.Q~VO s . e i  
-14.- 85.4896 
-14.9370 6.4708 
-144-9150 86.4734 
-144.11900 6.4433 
-14.9010 86.4435 
-144.0110 86.447 
-144- 86.4980 
-144.- = . a 1  
-iumm ~~ 
-1W6680 =.&87 
-14.- d a a  
-14.620 a4768 
-14.8630 da4748 
- 1 U . m  06.- 
-1W'IOQO S.400 
-1U.7W0 dam 
-144- d a a  

Sc Hf Ta-1 Th U Na-1 Br Rb Zr-1 Ag-2 Cu Pb Zn-2 hb2 Ni-2 Co-T Cd2 Bi As? Sb-T F a r  
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

18 6 -1 12 3.6 1.1 2 110 300 -0.2 24 14 62 -1 37 12 -1 5 22 45 2.81 
20 7 2 11 3.6 1.2 4 120 300 -0.2 35 15 74 -1 42 20 -1 3 24 5 3.28 
25 7 2 7.5 2 1.3 4 55 300 -0.2 53 7 67 -1 46 19 -1 6 12 5 3.54 
21 8 -1 10 2.7 1.1 6 85 300 -0.2 40 12 91 -1 36 25 -1 5 24 6 3.48 
22 8 1 10 2.9 1.2 4 70 530 -0.2 42 11 78 -1 34 20 -1 6 13 5 3.40 
25 9 -1 10 3.1 1.1 5 85 300 -0.2 46 9 76 -1 34 20 -1 5 17 5 3.48 
26 9 -1 9.4 2.6 1.3 3 59 640 -0.2 42 8 66 -1 33 18 -1 -5 6 5 3.24 
22 11 2 10 3 1.5 3 76 300 -0.2 35 10 77 -1 40 19 -1 7 18 5 3.40 
Z 5 1 10 2.5 1.2 6 68 -500 -0.2 57 14 102 -1 50 25 -1 7 28 -5 3.71 
21 4 -1 5.2 1.6 1 10 57 300 -0.2 50 10 71 -1 30 17 -1 7 15 6 287 
15 7 1 12 3.2 1.5 3 98 -500 -0.2 17 24 66 1 25 9 -1 5 51 5 2.31 
15 7 2 13 3.6 1.5 3 110 !ZO -0.2 20 2l 67 -1 25 11 -1 5 104 4 2.53 
16 6 2 13 3.9 1.4 2 95 530 -0.2 23 16 77 -1 35 14 -1 5 28 5 2.78 
15 6 1 11 3.4 1 3 M -500 0.3 31 31 80 -1 29 15 -1 7 87 7 2.89 
15 8 -1 11 3.4 1.3 2 83 -500 -0.2 17 21 67 2 32 14 -1 6 a 7 2.53 
14 10 1 13 3.5 1.1 4 100 700 -0.2 16 20 66 -1 32 17 -1 6 51 8 2.83 
16 8 2 12 3.7 12  4 120 300 0.6 20 26 76 -1 33 13 -1 5 51 8 2.m 
11 6 1 12 4.2 1.1 8 110 300 1.4 32 90 321 2 54 10 4.5 6 343 5 2.35 
12 9 2 12 4.6 1.2 8 120 -500 0.6 20 66 108 -1 20 10 1.3 -5 315 6 2.28 
13 7 1 14 6.4 1.3 11 81 -500 1.4 25 111 167 1 23 16 3.9 7 08 6 241 
15 7 1 9 3.1 1.5 2 84 -500 -0.2 21 18 70 -1 i2 11 -1 5 29 5 216 
15 10 2 13 4.4 1.3 4 74 810 0.3 24 24 89 -1 23 17 -1 4 51 -5 256 
14 8 -1 8.4 2.8 1.5 2 88 -500 -0.2 16 15 58 -1 18 7 -1 5 20 5 l .W 
14 7 2 12 3.6 1.1 3 100 -500 0.5 n 34 M -1 2s 17 -1 a 56 s 2.65 
18 14 2 35 9.2 1.4 3 140 -500 -0.2 122 25 90 -1 23 8 -1 5 24 5 2.90 
15 16 3 42 9.3 1.3 4 140 740 0.4 41 20 90 1 21 9 -1 6 52 5 2.79 
15 7 2 28 14 1 6 81 J00 0.9 68 42 110 1 26 24 -1 7 51 5 2.94 
17 13 3 P 5.9 1.7 2 Q2 580 -0.2 25 19 (19 -1 23 12 -1 5 13 5 256 
17 Z 3 50 10 1.6 4 1W 1100 4.2 23 i2 102 -1 21 14 -1 5 11 5 2.51 
18 9 2 11 5.4 1.3 9 bS 600 0.2 42 34 1 s  -1 29 i2 -1 4 8 4 2.Q2 
18 7 2 10 3 9  1.3 7 80 500 0.3 53 23 112 -1 34 21 -1 6 8 5 3.31 
16 9 1 13 3 9  1.4 4 93 H O  0 2  30 34 102 -1 24 9 -1 5 19 5 240 
16 8 1 11 3.8 1.4 3 iw 500 4.2 29 n oe -1 13 -1 6 l o  s 2.50 
16 9 1 10 3 2  1.3 2 110 400 0.3 29 37 96 -1 24 12 -1 4 P 5 256 
16 6 1 8 4  24  1.3 3 100 600 0 2  35 43 101 -1 26 11 -1 4 16 5 2.m 
16 6 -1 8.4 3.2 1.1 4 120 400 0.4 96 S 121 -1 20 15 -1 6 2 -5 3.00 
17 1) 2 12 4.3 1.4 2 130 bM 02 37 33 131 1 28 12 -1 7 47 -5 3.00 
18 11 S 11 1.8 3 110 400 02 41 25 184 -1 29 18 -1 4 8 4 3.19 
13 12 2 2l 5.7 1.7 4 110 600 4.2 10 15 103 -1 14 7 -1 d 14 5 219 
18 12 3 16 6.1 2 3 110 Tm 42 12 18 106 -1 15 9 -1 4 4 5 249 
17 36 11 71.7 23 21 2 150 lrr) 02 15 15 100 -1 15 9 -1 -6 20 6 224 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sn-T W-2' L a 2  AP Ca' Ga' Na-2' K' Li' Nb' S f  T a 2  Y TI* Zr-2' 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppnppmppm % % % m  % %ppmppmppmppmppm %ppm 

-20 -20 21 1.74 .76 .26 7 .Ol .05 21 1 B -100 5 .M -1 
-20 -20 16 1.87 .94 .64 8 .Ol .07 25 2 46 -100 7 .M -1 
-20 -20 0 1.92 1.11 .70 9 .01 .08 17 2 35 -100 5 .06 -1 
-20 -20 18 1.95 .82 .32 7 -.01 .W 22 1 19 -100 8 .04 -1 
-20 -20 15 1.60 .85 .32 8 -.01 .09 22 1 19 -100 7 .W -1 
-20 -20 14 1.m .So .37 8 -.01 .10 Z! 1 20 -100 7 .05 -1 
-20 -20 12 1.77 .88 .31 7 -.01 .12 18 1 16 -100 6 .05 -1 
-20 -20 i s  1.98 1.00 .a 8 .m .06 23 1 30 -100 e .m -1 
-20 -20 13 2.10 1.10 .T? 0 .m .OB 23 2 45 -100 0 -03 -1 
-20 -20 4 1 1 .91 8 .M .M 14 1 37 -100 4 . -1 
-20 -m l Q 1 . 9  .m .sa s .Ol w to 2 2s -100 6 .M -1 
-a -lo 221.4s .se .)I s 01 07 21 2 2s -100 7 M -1 
-m -a a 1 . m  .n .se 7 .or m 2s 1 32 -100 7 m -1 
-20 -20 201.81 .m .so 8 .or lo 20 2 38 -loo 8 03 -1 
-m -m 22 1 . a  .ar .a e -.oi tn 17 I m -too s m -1 
-20 -20 a 1 . a s -.Ol 05 18 1 2l -loo s m -1 
-m -m m 1.m .ar .fs s -.oi .m 17 1 aa -loo s .m -1 
-m -m i I .  . I  .a s .oi .07 lo I n -im 8 .of -1 
-m -m m 1 . a  .4i .n 4 .oi .07 i s  2 n - im 7 .m -1 
-20 -20 P 1.53 -44 .42 6 .01 .OLI 20 2 31 -100 13 .02 -1 
-m -a i s  1.37 .52 .XI 4 .m .w 14 2 2s -100 5 M -1 
-20 -20 22 1.51 .56 .fs 6 .01 .07 18 2 24 -100 7 .03 -1 
-20 -P 1 4 l P  .46 .S 4 .02 .a 10 1 B -100 4 .04 -1 
-m -m a1.s .s .s s .or .m 17 2 so -100 7 .a -1 
-m -20 S 1 . M  .!S .17 7 0 1 37 3 12 -100 15 .06 -1 
-m -20 31 1.m .s3 26 8 .or .12 28 4 20 -100 12 .m -1 
-20 -20 41 2a .a .SI 8 .oi . i i  31 3 n -100 .m -1 
-m -m 2l 1.- .a1 .so s .a2 .m 23 3 as -100 11 .or -1 
-20 -20 aD1.m .56 .4e 8 .a2 .lo 2s 4 25 -100 13 .07 -1 
-a -aD 1 3 l . m  .@@ .a 8 .a2 .12 2 31 -100 @ .w -1 
-aD 14224 .a .UO 0 .a 37 SO 3 37 -100 11 .10 -1 
-m -ao i s  1 . n  s .s2 8 .ap .12 as 2 zs -100 7 .m -1 
-a -m i s  1 . n  BI .)a s a2 .12 r 2 a -100 7 . -1 
a 4 0  141.77 41 30 6 .02 .l3 ts 2 20 -100 6 -1 
a a 13 lm7 .a 7 .02 1 M 2 lo -100 8 .OB -1 
-20 a i s  2.21 .n .sa 8 ~rz .lo 41 s xi -100 7 .lo -1 
-m a 18 l a p  .n 31 7 rn .to u 2 lo -too o .12 -1 
-aD as 2Yl .'19 37 9 .02 .13 40 4 M -100 13 .l l  -1 
-a0 -a0 2Sl.60 -43 2 6 ll1 .06 26 4 18 -100 0 .06 -1 
-m -m ts 1.67 sr .46 7 .a .12 30 a so -100 l o  .lo -1 
a a 1 4 4  M S .02 .ll s 6 I@ -100 22 -00 -1 





Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Sc Hf Ta-1 Th U Na-1 Br Rb 21-1 Ag-2 Cu Pb Zn-2 Mo-2 Nib2 Co-T Cd-2 Bi As-T S b T  F a r  Mn' TaT Ba-T Cr-T \P 
INAA INAA INAA lNA4 INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppmppmppmppmppmPPmppmPPmppmppmppmPPmppmppmppmPPmppmppmppmppm % ppmppmppmppmppm 

14 15 4 44 14 1.7 5 160 500 -0.2 24 23 92 -1 21 1 1  -1 5 41 5 2.51 518 -10 136 30 49 
15 9 3 25 10 1.5 3 130 500 0.2 30 40 108 -1 '23 9 -1 6 26 5 2.38 254 -10 156 36 56 
14 12 4 44 15 1.7 4 180 500 4.2  23 29 92 -1 19 9 -1 5 45 5 2.36 283 -10 127 2s 46 
14 6 2 16 6.9 1.3 5 87 500 4.2  34 30 89 -1 24 16 -1 5 64 5 255 423 -10 151 31 53 
15 7 1 12 4.7 1.3 6 100 500 0.3 34 43 106 -1 24 21 -1 5 72 -5 2.72 632 -10 148 34 58 
16 10 3 32 11  1.7 2 110 750 4 .2  n 27 100 -1 21 9 -1 5 47 5 2.49 281 -10 122 32 51 
15 14 3 29 15 1.5 4 120 500 4 .2  29 JO 118 -1 23 17 -1 5 104 5 2.78 640 -10 151 33 57 
15 1 1  2 25 12 1.7 4 140 SQO 4.2  30 33 127 -1 24 17 -1 5 116 5 2.81 677 -10 135 32 56 
16 0 2 17 10 1.6 4 110 500 0.3 33 36 113 -1 26 18 -1 5 138 5 3.03 718 -10 145 35 58 
15 10 2 17 7.9 1.7 4 120 500 0.2 xi 35 110 1 213 19 -1 5 119 5 2.99 i -10 142 xi 60 
16 6 4 11 4 1.2 6 80 500 0.3 33 30 gB -1 25 22 -1 5 138 5 3.00 810 -10 154 xi 58 
14 7 -1 10 3.4 12 6 70 500 0.2  20 21 W -1 22 18 -1 5 122 5 2.84 -10 130 JD 51 
13 10 1 12 3.0 2 3 81 500 0.2  1 1  18 80 -1 16 6 -1 3 08 5 2.42 334 -10 138 B U 
14 11 1 12 4.1 1.0 3 80 0 .2  12 19 80 -1 17 8 -1 5 77 5 2.40 337 -10 162 24 45 
11 7 1 11  3.5 1.7 6 72 500 0.2 10 21 71 -1 16 16 -1 -6 220 -5 2.80 566 -10 153 22 61 
16 8 2 12 4.1 1.6 2 06 SQO 0.2  29 a 96 -1 n 16 -1 3 so 5 2.- s2a -10 m 34 59 
17 Q 2 13 4 2  1.7 3 110 500 4 . 2  23 30 tm -1 n la -1 a 112 4 2.w sos -lo le2 30 52 
13 12 2 14 5 1 .  4 100 a 0.2  12 30 08 -1 14 12 -1 4 114 5 2.32 556 -10 119 2l 38 
12 6 2 25 23 1.4 5 110  SQO -0.2 re n o~ -1 16 8 -1 s 14 s 2.32 483 -10 158 25 41 
13 8 3 30 16 1.4 6 120 SQO 4.2  16 P 06 1 17 7 -1 5 16 3 2.45 335 -10 157 28 47 
11 19 6 33 13 1.3 3 130 630 4 .2  16 20 04 -1 16 7 -1 3 14 3 2.B 347 -10 124 26 44 
13 13 3 32 10 1.5 5 100 500 4 .2  15 21 Q2 -1 15 6 -1 3 14 5 2.25 311 -10 125 28 45 
14 16 4 26 10 1.6 3 110 0 .2  16 20 00 1 17 7 -1 3 0 5 2.22 291 -10 136 27 45 
14 13 2 21 6.6 1.4 5 110 -SO 0.2  16 18 98 -1 18 7 -1 3 5 3 2.11 aBB -10 120 20 43 
15 12 2 19 5.8 1.3 6 06500 0.2  20 102 -1 10 7 -1 3 20 5 2.27 253 -10 120 32 49 
1s 7 2 12 3.5 1.4 4 90 500 0.2  24 21 07 -1 21 8 -1 3 14 5 2.33 n i  -10 96 34 52 
12 6 -1 6.7 2 2  1.1 5 78 500 0.2 22 23 73 -1 17 6 1 -6 10 5 1.71 157 -10 82 26 35 
16 9 2 10 4.1 1.6 3 110 (1 -0.2 22 10 1% -1 22 12 -1 5 50 5 263 300 -10 130 34 59 
15 15 2 11 5 2  1.8 3 86 6 4  02 15 16 106 1 16 8 -1 -6 37 4 2.31 303 -10 112 26 49 
15 7 -1 11 4.9 1.6 3 (1 0.2 21 22 126 -1 21 11 -1 6 38 d 279 SO0 -10 147 33 54 
13 10 1 10 3.6 1.6 3 04 MD 42 0 15 Q7 -1 13 6 -1 4 13 3 2.07 332 -10 I(# 23 38 
13 7 2 11 3.7 1.6 3 8 -SO 0 .2  38 18 116 5 16 8 -1 3 4 3 2.51 321 -10 161 27 41 
13 10 -1 10 3 4  1.7 2 m 02 4 15 112 -1 14 a -1 a -6 7 2.14 352 -10 i n  22 34 
14 13 2 10 3 3  1.8 -1 100 600 4.2 41 1s 108 -1 13 7 -1 -6 -6 3 1.96 291 -10 120 21 33 
13 11 1 10 a 8  1.5 2 @l 600 4.2 41 1s l a  3 15 7 -1 4 4 5 238 330 -10 1m 24 m 
14 7 1 12 3.7 1.5 1 97 600 4.2 60 20 154 -1 18 8 -1 4 4 3 2.30 -10 1 s  2P 35 
i s  21 3 1s 7 2 1  2 $10 sao 42 sr 17 too s 1s e -1 a m a 2.42 a -10 l a  a sa 
12 12 3 i s  4.7 21 s loo ~ I J  1 e a IU 2 17 e -1 a 24 o 2.47 un -10 161 B 35 
t i  7 -1 10 SJ 1.7 4 rn 8 0 ~  4.2 SI za i m  -1 i s  r -1 s zo lo ras a64 -to i m  a s 

SAMPLE 

2866 
2868 
2869 
2870 
2871 
2873 
2874 
2875 
2876 
an 
a 7 9  

2U8l 

2ms 
2m 
a 7  

BOO 
a 1  
ZbQ2 
ZbQl 
2886 

a m  

a#rs 

2906 
1#n 

ZM1 
a 4  

12 10 1 14 4.8 1 9  S 81 80D 4.2 22 tS4 -1 17 10 -1 4 Sb 8 268 517 -10 150 23 m 
12 7 2 1s U 1, 3 87 dDD 4.2 a 112 -1 16 @ 1.3 4 Ib 4 2 9  412 -10 171 a Ib 

Longituda Latituda 

-144.7810 65.4794 
-144.7900 65.4769 
-144.7990 65.4740 
-144.8060 65.4715 
-144.8140 66.4681 
-144.7440 65.4746 
-144.7480 65.4700 
- 1 4 4 . m  66.4666 
-144.7540 a.4811 
-144.7560 as.4610 
-144.7560 86.- 
-144.740 86.1508 
-144.7410 86.- 
- 1 4 4 . m  86.4436 
-144.7400 
-1u.m 86.- 
-1u.m 86.4616 
-1U.77QO 86.4404 
-14 . -  s . a  
-144.- 86.4626 
-144.- s.4796 
- 1 4 4 . m  86.41511 
-144.67UO 86.4722 
-144.- 86.4880 
-144.im 86.- 
144.800 as.- 
-144.- 86.4666 
-144.6530 86.4437 
-144.- 06.4401 
-144.- 06.- 
-144.- 06.- 
-144.- 86.- 
- 1 0  . 

2909-1- 
2910-1- a 4 l m  

-144.- m 4 l Z  
-ius4a, saw 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

LbT Al' Mg' Ca' Ga* Na-2' K' Li' Nb' S f  Ta-T Y Ti* Zr-T 
ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
ppm % % % m  % %ppmppmppmPPmPPm %ppm 

26 1.66 .50 .30 6 .02 . l l  33 4 20 -100 21 .06 -1 
232.03 .5Q .30 8 .03 .12 37 4 21 400 16 .07 -1 
21 1.57 .48 .30 6 .03 .12 31 5 20 -100 21 .06 -1 
191.66 .54 .35 5 .02 .10 27 3 25 -100 14 .06 -1 
171.76 .58 .35 6 .M . l l  29 2 25 -100 9 .06 -1 
251.66 .!B .34 6 .02 . l l  32 3 21 -100. 14 .08 -1 
281.66 .5Q .30 7 .02 .12 36 4 23 -100 22 .07 -1 
231.78 .5Q .37 6 .02 .12 J6 3 22 -100 15 .07 -1 
21 1.86 .S .42 7 .02 .14 34 3 25 -100 13 .06 -1 
2l 1.83 .b .37 7 .M .12 35 3 23 -100 12 .07 -1 
151.06 .SQ .31 8 .a2 .10 27 2 22 -100 8 .00 -1 
16 1.86 .56 .a 5 .a2 .ll 22 2 23 -100 7 .M -1 
181.40 .48 .31 5 0 0  20 2 23 -100 7 .M -1 
2l 1.54 .48 .33 5 .a2 .W 19 2 24 -100 8 .M -1 
17 1 . 4  .43 .34 6 .a2 .OO 18 2 25 -100 7 .04 -1 
181.00 .b .40 6 . M . 1 0  23 2 2D-100 9 .07 -1 
20 1.50 .at .44 6 .M .W 21 2 34 -100 9 .07 -1 
2l 1.36 .47 .35 8 .a2 .07 20 2 2l -100 9 .a -1 
42 1.76 .40 .36 7 .a2 .W 23 5 24 -100 19 .05 -1 
43 1 . e  .43 .30 7 .O1 .W 24 5 21 -100 18 . -1 
361.58 .43 .26 6 .O1 .W 24 5 17 -100 14 .07 -1 
341.58 .42 .24 6 .01 .W 23 5 17 -100 14 .00 -1 
3 4 1 . ~ 7  .a 29 6 .a2 .W a 5 10 -100 13 .M -1 
251.52 .48 .28 6 .Ol .W 24 3 18 -100 11 .07 -1 
231.86 .JO B 6 .Ol .W 23 3 17 -100 10 .07 -1 
15 1.73 .54 .19 6 .01 .10 25 3 15 -100 6 0 6  -1 
1 0 1 . S  .41 .19 4 0 . 18 2 15 -100 3 .aS -1 
1 . 36 7 .a .13 32 3 28 -100 6 .W -1 
19 1.- .54 .32 6 .Qf -08 28 3 24 -100 7 .08 -1 
i I .  . I  . 8 .OP .lo 29 3 as -im 6 .m -1 
i s  1.52 .* .36 6 .m .a7 a 3 n -roo s rra -1 
P 1 . 9 0  .56 .4 6 .@ .OLI 1 3 34 -100 8 . 0 0  -1 
m i . =  .52 .4i 4 nz .ar m 3 31 -im 8 .M -1 
19 1.56 .St .46 5 . 07 24 3 31 -100 8 .M -1 
a 1 . m  .ss .4 4 . . 2s 3 32 -1m 8 .M -1 
a 1 ~ 6  .a 33 6 .m .oe 31 3 n -im 8 ao -1 
m i . &  .ss .e 4 .m .oe zb 3 31 -im 11 .lo -1 
a 1 . m  .56 .4B 4 -03 A7 2D 3 35 -im a 119 -1 
a 1.m .a . u  5 m .m 24 3 32 -1m 7 .QI -1 
301.0s .s a 2 .m .m st 3 a -tm 13 .w -1 
34199 66 .so 3 .a .m 3 4 -la0 13 .07 -1 

Longitude Latitude 

-144.7810 65.4794 
-144.7900 65.4769 
-144.7990 65.4740 
-144.8080 65.4715 
-144.8140 65.m1 
-144.7440 65.4746 
-144.7480 65.4700 
-144.75m 65.- 

I -144.754(3 g6.4811 
-144.75513 8 6 . m  
-144.7560 85.642 
-144.7490 b.4609 
-1u.7410 b.4+19 
-144.7Ya 06.4435 
-144.7- 86.098 
- 1 4 4 . m  06.- 
-144.7690 e.4618 

; - 1 4 4 . m  66.4- 
I -144.0660 06.- 
-144.20 b.4am 
-144.- 85.- 
-144.6720 b.47s 
- 1 4 4 . m  86.4722 
-144.- b.4ao 

1 -144.- 06.- 
-144.mw 06.- 
-144.- 06.- 

1 -144.6530 86.4437 
444.6ao 86.4401 I -144.UO 6.- 
-144.60 b.4m 
-144.- b.479 
-144.62lo 86.4238 
-144.6270 05.403 
-144 .m 05.4199 
-144.220 a 4 1 P  
-144.- a4437 
-144.6710 05.4370 
-144mno 05.- 
-144.amo 6.422 
-144.m 05.4xa 

SmT W-2 
ICP ICP 
m p p m  

-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-m -m 
-20 -20 
-20 -20 
-20 -20 
-a0 -20 
-20 -20 
-20 -20 
-m -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -a0 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 -20 
-20 a 
-20 -a0 
-20 -20 
-10 -20 
-a -20 
a -20 
-a -a0 
-a -a 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Au Ir Ag-1 Zn-1 -1 Ni-1 Co-1 Cdl As-1 S M  Fa1 So T~al Bsl Cr-1 Sn-1 W-1 Cs La-1 Sm Eu Tb Yb Lu 
INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA INAA 

p p b p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m ~ p p m p p m p p m p p m p p m p p m  

5 -100 5 -200 -2 47 28 -10 12 0.8 4.1 -10 -20 580 140 -200 -2 3 31 6s 5.2 -2 2 5 0.5 
19 -100 5 -200 -2 31 23 -10 9 0.7 4.8 -10 -20 720 160 -200 -2 3 40 82 6.8 -2 -1 5 4.5 
-5 -im s -zoo -2 28 18 -10 10 0.7 4.9 -10 -20 m 120 -200 3 5 40 88 6.1 -2 -1 5 0.5 
19 -100 4 -200 -2 -20 19 -10 13 0.7 4.7 -10 -20 610 130 -200 -2 4 34 61 5.3 -2 -1 4 4.5 
10 -100 5 -2W -2 B 14 -10 8 1.1 2.7 -10 -20 580 97 -200 3 3 29 52 4.4 -2 -1 4 4.5 
11 400 5 -200 -2 -20 20 -10 17 7.2 4.2 -10 2 2 0  610 130 -200 -2 2 35 68 6.4 2 -1 5 4.5 
5 -100 7 -200 -2 -20 16 -10 87 1 3.2 -10 -20 770 83 -200 -2 5 42 68 6.8 4 1 4 4.5 
-5 -100 -5 -200 3 -20 15 -10 52 1.4 3.6 -10 -20 650 79 -200 -2 3 42 91 6.2 -2 -1 6 0.7 
Q -100 5 - 2 ~  -2 44 18 -10 56 1.5 4.3 -10 -a 620 100 -200 -2 4 47 82 6.7 -2 -1 5 0.6 

ti7 -100 5 -100 -2 130 1s -10 119 3.8 4.7 -10 -20 eoo 140 -200 7 3 57 m lo 5 -1 s 0.5 
45 -100 6 220 -2 a 15 -10 im 3 4 -10 -20 590 ~5 -100 -2 3 51 79 8.5 -2 i 5 0.6 
n -im a -am -2 46 -10 -10 49 1.4 3 -to -20 eoo n -200 -2 2 $8 e~ Q -2 -1 5 -0.5 
11 -100 6 Po -2 32 21 -10 19 2.2 4.7 -10 -20 8 4  120 -a00 -2 3 48 79 7 -2 1 5 4.5 
10 -100 -5 240 -2 -20 lo -lo 22 2.7 4.8 -10 -20 900 140 -a00 -2 4 46 76 6.3 -2 -1 -5 0.5 
10 -100 s - 2 ~  -2 m 16 -lo 19 3.2 4.3 -10 -20 910 150 -200 -2 4 t~ 1x1 9.5 -2 -1 5 0.7 
30 -100 -6 -2W -2 S 10 -10 37 2.5 3.6 -10 -20 SW, 00 -2W 4 2 46 00 6.5 -2 -1 5 0.6 
6 -100 5 -100 -2 23 18 -10 50 0.9 3.8 -10 -20 660 W -200 3 4 47 95 6.6 -2 -1 5 0.5 
0 -100 3 -200 -2 30 25 -10 73 1 4.1 -10 -20 110 -200 -2 5 51 110 7.5 -2 1 5 4.5 
8 -100 -5 -a00 -2 30 15 -lo 50 2.9 3.7 -10 -20 350 54 -200 7 2 59 110 8 2 1 7 0.9 
8 -100 S -2W -2 55 17 -10 53 2.8 4 -10 -20 510 04 -200 2 2 46 01 6.7 -2 -1 5 0.7 
a -100 5 - 2 ~  -2 ee 17 -10 30 2.5 3.2 -10 -20 440 M -m -2 2 4 IS 6.4 -2 -1 5 0.5 
16 -100 -5 -200 -2 48 17 -10 211 2.5 3.6 -10 -20 650 130 -200 2 3 68 130 9.5 2 2 5 0.6 
22 -100 5 -200 -2 -20 17 -10 35 14 4.1 -10 -20 850 04 -200 -2 3 38 08 6.6 -2 -1 5 0.5 
5 -100 5 -100 -2 -20 17 -10 11 0.8 3.7 -10 -20 so0 110 -200 -2 4 46 04 6.5 5 -1 5 4.5 
5 -100 5 -2W -2 -20 17 -10 10 0.7 3.7 -10 -20 Bo 140 -100 -2 4 49 91 6.4 2 1 5 0.6 
7 -100 5 -am -2 52 17 -lo 6 0.8 3.5 -10 -20 iuo tm -200 -2 4 $8 m 7 -2 -1 -5 0.6 
a -100 4 -am -2 Y) 21 -10 7 0.0 4.2 -10 -m roo rm - 2 ~  a 4 40 w 6.8 a -1 5 4.5 
a -100 7 -ma a -m -10 -10 7 0.7 3.5 -10 -20 m n -200 a 4 jo ra 5.3 -2 -1 5 0.6 
57 -100 4 -am -2 43 31 -10 211 3.6 3.9 -10 -20 770 Q6 -200 6 5 46 D8 6.8 -2 -1 -5 0.5 
18 -100 5 -2W -2 43 -10 -10 42 1.1 2.7 -10 -20 Q40 84 -2W -2 3 40 72 7.9 -2 1 5 4.5 
7 -im 5 - 2 ~  a 30 14 -10 lo 0.0 3.8 -lo -20 010 lm - 2 ~  -2 3 52 im 7.5 -2 -1 -5 0.5 
-6 -100 -5 -2W -2 35 15 40 6 0.0 3.5 -10 -20 910 Q6 -200 3 3 54 110 7.5 -2 -1 5 4.5 
12 -100 s -100 -2 -10 17 -10 10 0.8 4.4 -10 -a UXI 04 - 2 ~  -2 3 a3 110 8.4 -2 1 5 0.6 
a -100 B -a#, -2 S4 17 -10 1% 3.0 4.8 -10 -20 700 100 -2W 4 5 47 90 7.2 -2 1 6 0.5 
4 -100 4 -200 -2 -20 32 -10 w s 10 -10 -20 sar 6o - 2 ~  4 3 rm im 8.5 3 1 a 4.5 
300 -100 4 -200 -2 23 -10 14 5.3 -10 -20 560 50 -2W 2 2 36 6.2 2 -1 -6 0.6 
n -100 4 -aoo a a la -10 a 4.1 4.1 -10 -20 sso n -am zi s sr aj 5.7 3 -1 a 4.5 



Appendix 1. Concentration of trace elements in Circle Mining District stream sediments collected in 1983 by the University of Alaska Mineral Industry 
Research Laboratory. Sample location in decimal degrees. 

Mn' Te-2' B.-T Cr-2- V 
ICP ICP ICP ICP ICP 
m p p m p p m p p m p p m  

794 -10 188 44 67 
377 -10 132 40 62 
348 -10 156 46 70 
357 -10 117 47 68 
MO -10 95 31 33 
382 -10 104 33 46 
458 -10 108 28 33 
439 -10 ID 21 18 
4 4  -10 67 19 17 
435 -10 100 26 29 
474 -10 102 26 28 
226 -10 155 24 27 
857 -10 167 36 36 
982 -10 187 41 41 
704 -10 144 36 34 
496 -10 110 34 33 
437 -10 96 25 37 
740 -10 118 29 42 
317 -10 37 25 26 
a3 -10 58 33 33 
431 -10 73 32 34 
SL15 -10 Q2 31 35 
411 -10 106 32 U 
zm -10 lab n n 
60Q -10 108 25 33 
a -10 116 21 24 
479 -10 137 25 29 
152 -10 88 10 23 

1 m  -10 135 Zd 43 
217 -10 146 24 27 
295 -10 82 10 21 
2DO -10 QO 21 25 

1023 -10 111 18 16 
438 -10 Q4 50 37 

1 -10 143 25 32 
430 -10 87 32 43 
267 -10 1 1  .Sa 4l 

SAMPLE 

2926 
2927 
2929 
2930 
2931 

1OlA 
1022A 
11291 
11292 
11531 
1 1 S 2  
1 2 ~ ~  
1337-1 
1337-2 
1 s t  
13362 
1= 

1- 
13QSB 
13WA 
1- 
a068 
243X - 
M 

25X 
w 
a m  
41 
41 
51M 
my1 
U6n 
m-1 
IU 

Longitude LaWuda 

-144.5500 65.4564 
-144.56;?0 65.4511 
-144.5580 65.4478 
-144.5597 65.4436 
-144.5610 65.4391 
-145.7270 65.4689 
-145.6640 65.5466 
-145.3770 65.5625 
-145.3671 65.5611 
-145.5960 S.5347 
-145.5980 65.5347 
- 1 4 s . m  B.5137 
-146.- 66.4474 
-146.- 86.4474 
-146.- 06- 
- 1 4 = = * 1 9  
-14.141 =.el 
-1a.1432 
-la.- m m p  
-141-0 06.- 
- 1 U . w  86.4613 
- 1 . 3  
-16.- d6.w 
-116.- 86- 
-14.7952 86.3291 
-146.06U2 a.- 
-14- 86.3476 
-14646)  86-Sbl4 
-144dbt3 06.- 
-146- m.Sbl3 
-14.- fiw 
-la.- 06.- 
- 1 . 1  . 
- l a m 1  8 6 . 4 0  
1 
-14.7- sum 
-*at--407 

Sc Hf T a l  Th U N a l  Br Rb Zr-1 Ag-2 Cu Pb Zn-2 -2 Ni-2 -2' Cd-2 Bi As-2' Sb-2' Fe-2' 
INAA INAA INAA INAA INAA INAA INAA INAA INAA ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP ICP 
P P m p p m p p m m p p m p p m p p m m m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m p p m  % 

15 7 -1 8.5 3.7 0.87 8 65 500 -0.2 75 23 91 1 31 25 1.2 5 17 5 3.43 
17 20 2 13 5.5 1.1 3 87 860 -0.2 70 15 79 -1 25 15 -1 5 16 5 2.99 
18 11 -1 11 3.3 1.1 3 72 500 -0.2 80 14 84 9 30 15 -1 5 13 5 3.44 
16 8 1 8.8 3 1 2 94 500 4.2 84 15 89 6 31 15 -1 5 24 5 3.48 
12 6 -1 6.9 2.5 1 5 54 500 4.2 46 17 62 -1 19 9 -1 5 16 5 2.24 
15 8 2 11 2.7 1.3 3 90 500 -0.2 43 8 84 7 31 16 -1 -5 5 5 3.11 
13 8 1 10 3.3 1.1 10 44 500 4.2 52 14 110 2 27 13 -1 5 111 5 2.70 
11 8 1 11 2.8 0.79 1 74 500 4.2 36 18 73 8 3 12 1.1 5 8 3.01 
13 Q -1 11 3.1 0.84 1 83 500 4.2 36 15 74 -1 24 13 -1 5 61 5 3.10 
16 10 2 14 4.8 0.93 10 88 500 0.3 60 32 125 4 34 14 1.7 5 109 5 2.72 
15 8 1 13 3.3 0.82 9 100 500 4.2 @ 31 131 -1 39 15 2.5 5 116 5 3.12 
12 Q 2 12 12 1.2 7 n 500 4.2 2s 24 ez 2 18 7 -1 5 48 5 2.11 
16 6 1 12 3.6 1.1 6 130 500 4.2 46 18 138 7 43 16 -1 5 25 -5 3.51 
17 Q 2 12 2.0 1 6 W 500 4 . 2  42 18 132 -1 U 18 -1 -5 34 6 3.6s 
16 10 1 17 6.7 1 3  6 110 SM 4 2  25 16 105 -1 W 15 -1 5 -5 3.32 
14 13 2 14 4 1.3 2 7 Q 5 d 0 4 . 2  53 1 6 Q 2  5 31 1 4 1 1  5 32 - 5 2 . 9 4  
15 10 2 12 3.6 1.4 5 100 SM 4.2 17 13 71 1 23 13 -1 5 SO 5 2.46 
16 7 -1 13 4.3 1.4 8 100 0.2  29 15 74 -1 ZB 10 -1 8 U4 5 2.67 
12 as 2 iQ 5.5 1.7 1 asisoo 4.2 n i s  w -1 a 11 -1 a ss 7 2.40 
14 14 2 14 4.4 1.5 2 64 400 -0.2 16 13 S -1 32 13 -1 5 51 J 2.67 
12 13 2 13 4 1.4 1 7S 610 4.2 23 13 8 -1 30 13 -1 5 44 -6 2 . 8  
15 19 3 23 I 3  1.5 2 100 750 4.2 10 17 0 1 ZB 12 -1 -5 24 8 241 
17 8 -1 12 1.1 3 130 600 0.2 0 17 79 4 2Q 13 -1 8 48 10 3.56 
15 7 2 12 4.4 1 3 Q6 400 4.2 37 2l 66 4 25 Q -1 d 8 4 2.75 
14 6 -1 12 3.8 1.2 3 120 400 -0.2 13 10 B 14 -1 5 Q 8 3.11 
13 8 2 13 4 1 2 100 5~ 42 32 10 76 5 27 14 -1 8 4 4 2.132 
15 I 1 13 3.4 1.1 4 96 600 0.2 33 14 a I 29 17 -1 8 13 4 3.m 
13 6 1 10 2 7  1 3 110 600 02 27 10 SO -1 17 5 -1 4 8 4 2.76 
14 Q 2 13 5 1.3 5 rn 600 0.5 11 84 lab -1 21 21 -1 d d 2.62 
11 I 2 11 11 1.1 6 65 600 02 24 24 -1 17 6 -1 4 52 4 200 
11 12 2 18 3.Q 1.5 1 100 5M 02 30 13 56 3 18 10 -1 -6 d d 2.55 
15 10 2 16 4.1 1.4 -1 100 600 02 55 13 -1 19 11 -1 -6 d 4 2.72 
14 11 3 17 I 7  1.5 4 120 600 02 30 17 11 28 16 -1 4 7 8 3 . a  
10 7 2 14 2 3  0.72 7 130 soo 0.3 a s4 ioa -1 u 14 1.3 4 146 4 3.04 
15 8 2 11 10 049 10 8 790 02 4 18 OP 12 37 22 1 2  4 QO 4 7.14 
21 14 2 11 3 1.1 3 s4 600 az a o rn 7 n 17 -1 s 2s lo  zn 
14 0 2 11 UOS6 1 11960042 S 14 00 4 1 11 -1 4 d2.W 
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