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STUDIES RELATED TO AMRAP

The U.S. Geological Survey, is required by the Alaska 
National Interests Lands Conservation Act (Public Law 96-487, 
1980), to survey certain Federal lands to determine their mineral 
values. Results from the Alaska Mineral Resource Assessment 
Program (AMRAP) must be made available to the public and be 
submitted to the President and Congress. This report is one in a 
series of publications that presents geochemical and 
mineralogical data determined during the mineral assessment study 
of the Bristol Bay, Ugashik, and western Karluk quadrangles, 
Alaska. The analytical results of aqua-regia leachate studies 
for the stream sediments collected during the study are presented 
in this report.

INTRODUCTION

A reconnaissance exploration geochemical study was 
undertaken by the U.S. Geological Survey during the 1979 and 1980 
field seasons in the Bristol Bay, Ugashik, and western Karluk 
quadrangles, Alaska Peninsula. This area will be referred to in 
this report as the Ugashik-Karluk study area (fig. 1). Very few 
roads exist throughout the quadrangles and access to much of the 
area is limited to travel by air, boat, or foot.

The topographic relief in the study area is dominated by the 
large stratovolcanoes. Elevations exceed 2000 m (6000 ft) at Mt. 
Chiginagak. The relief is rugged and mountainous terrain with 
youthful stream drainages. Interstream uplands, underlain by 
extensive ground moraines, are covered by fields of grasses and 
low shrubs and have narrow, deeply incised drainages. Large 
glacial lakes preserved in the area were formed by the retreat of 
the glaciers from the terminal moraines (Detterman and others, 
1983). The climate is very wet; rainfall exceeds 200 in. per 
year.

GENERAL GEOLOGY

The Alaska Peninsula marks the transition zone between the 
volcanic island arc of the Aleutians and the continental magmatic 
arc of southern Alaska. At least two-thirds of the study area is 
covered either by Quaternary alluvial and glacial deposits or by 
Quaternary cones, flows and large volcanic centers (Detterman and 
others, 1983). At the northern end of the study area, the Bruin 
Bay fault was intermittently active from Late Jurassic time to 
Middle Tertiary time (Detterman and others, 1983). This fault 
separates the two physiographic provinces at the northern end of 
the study area. The Pacific Ocean side of the study area is 
predominately underlain by Jurassic, Cretaceous, and Tertiary 
marine and nonmarine clastic sedimentary rocks that are, in
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places, intruded by, or covered by, Tertiary diorite and quartz 
diorite and associated extrusive equivalents (Detterinan and 
others, 1983). The Bristol Bay side of the study area, which is 
a part of the Nushagak Bristol Bay Lowland (Wahraftig, 1965), is 
composed domiriantly of unconsolidated Quaternary alluvium and 
glacial deposits. However small areas of late Tertiary find 
Quaternary volcanic rocks are present (Detterman and others, 
1983) .

METHODS OF STUDY 

Sample Media

Geochemical results presented in this report are from stream 
sediment camples that were collected from active channels of 
perenrii£il first-order (uiibranched) streams and second-order 
(below the junction of two first-order) streams, as determined 
from topographic maps (scale 1:63,360). The area of the drainage 
basins ranged from 5 to 1C km 2 - Areas covered by glacial 
materials were not sampled. Both a heavy-mineral panned 
concentrate and a stream sediment sample were collected from as 
many sites as possible. However, the results presented in this 
paper are only those of the stream sediments. The 586 sample 
localities are shown on plate 1. Samples from the Bristol Bay 
quadrangle (west of 158oW) are Indicated by the suffix BB, 
samples from the Karluk quadrangle (east of 156°W) are indicated 
by the suffix KA, and the samples from the Ugashik quadrangle 
(between 156 °W and 158°W) are indicated by the suffix UG.

Sample Collection

The stream sediment samples collected in the Ugashik study 
area (Detra and others, 1981) were used in this study. The 
samples were wet-sieved on site to minus 2.0 mm (10 mesh) using a 
stainless steel sieve and a 14 -inch gold pan. Composite samples 
within individual streams were collected whenever possible. At 
all sites, a representative portion of the sediment was taken 
directly from the gold pan and saved as the stream sediment 
sample. The samples were ovon dried in the field and then 
shipped to the Iciboratory for analysis.

Sample Preparation

In the laboratory, the stream sediment samples were sieved 
using an 80-mesh (0.17 mm) stainless steel sieve. The portion of 
the sediment that passed through the sieve wac caved. This 
minus 80 mesh sediment was then ground to approximately minus - 
150 mesh and ueed for chemical analysis.
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One gram of prepared stream sediment sample was weighed Into 
50 mL beaker Tor d ,^001 lor;. Sample weight.G wore determined to a 
precision of -2 percent. Th<- sample ftrao first wetted with a 

l ^rnotinr o r' 10 percent HH1 (v/v) to .react any carbonate 
r-tic present Following the completion of this reaction, J 5 

mL of aqua re-Mia (1-H, llNOsiIJCl) vvas added to each ftainplc 
Irj.it -al oxldatior. --.. f the nonsDioate phases present in the sample 
usually occurred ar an Immediate, vigorous reaction. Whor. 
necessary, fh.;o react i^i] was oontained by quenching with 
dlrnHled w;*i.er O=,-s< ;\ oquirt b-,tt!e The oampleo were them 
P ]-:;., .<.-;: ? -->r e b^l plate th.it. wo:> ho,-tot! to a constant t.emper-a tu re 
of ^ppr;;.^. iftuit-e ;y 8C^C The oxidation reaction was uo'ial'.y 

^t't aft.or the oar?jp]<;3 >i-.td boc;n £V*-r:-, Jy Levied for
ly tr'-r- an.riuLo;- The low t ere per a ture of i-he hot plate 

is r t ,:cc-oa-ry V., pr'o/-vnt -u.itt-r'In^ of the Bamplei5 during the 
f---jv,.jp:>r-i -. ion j.'iv?'--(:os . Tho :;olul. ion wa^ then t;^]?ert y .! ow ) y to 
drynt;,.-i.' Bes/or^" ml, of ?0 p^rcr^nt f.!C I (v/v} WROO ^dded to VJj<: 
f'^mi/U: ro^uiue ^rid the. i:ar«p!o ^;i;-; gontly hea tod . Dimple 
*5oJut.iori;i w^ro thers fill.*.-i-t;d th roofjh Whai,ffif:;.o «o -1 j filter paper 
thot >?a<i ooon pr^-?v:o;jt!y w* : t tt-d w s tL 1(1 por-.:orvt HOT. v v/v; and the

d~ ].utod ?. -.- o<^nwtaat. r uial y^luHifc ; UBUOJ 1 y 1C ml;. 
^ 3,-. h: 1.1 oru; w.-..= r«: iH.: p i r ,i'L-ed directly into the 

,f o.r

The Induct i v jly Coupled Plasma s'TCP) i uctrumen ta ti oa used i.i> 
^sally available from Applied Fenearch hahorat ori ea Two

'umonto were used, the earlier ^eacurem^ntr; were made on the 
ICPQ model ,,nd the I^ter meagre-men t.s o<» a node: 3400U TOP The 
two j no truaif:.atr: have very o'-milar spectral arrays, but the 01000 
aloo had the capability e-.f measuring acme of the alkali e1 o^on t :> 
(sodium, p ; taor i une a/id : : th i j.rr-) . and ol roon i arn .

ft..;r rod ioiu. "o- ,;pe'.: 4 -ra ; l.i terf orence^ a.ic' i--. term i r.atl or. c-f 
tjua] ; f t err. dr; r 1 =^n^ t: r,g l.jWi.-r ';tTJt3 -.vf do^i.-nnn 1 na f ion and trace 
oor.oeotr ^ i OTU-. w<-: -- e do tt. r-rc laed uslyig the pr-.-cedaroG deacr.i bed by 
Choroh (198!) a-K? Church and others (1983). Because the 
chcm.ictry of each saaipje Is different and analytics] results frorr 
1CI > utilise a fi>f.eci Kpeoti'a: array, the effect of Bpc-etra! 
ir.terferericei" en each element \t, eacrh sample must be evaluated. 
Th i r. re p.; ' re;; tl at the ':owo:- !. : c: i t n 7 dk ten;; I aai. i on fw.r tlu_ 
efo^ontr ir- o,;e}. si^ph !:o v .rofied. The :o*?er limit (.>!' 
detersi na ;,j on (M; wt!l ;i~lso vaj-y because dilrtjc^nc of: the 
colutio;-- aru;"y.-ved nay he rocairod du - i rig ana : yr ;.c   Thia 
condition occi^rc when ; ;be «anipje must be diiut.ed, ucually o-.; tl.at, 
thi; calcium or iron ooncont r;- \,'\ o.no in tb.o r>.; {;i t.i o;i ana }- ysod wou : : 
bo u.ithin i.he ca ! ibrd   ICT, rao^e of t.he 1 oal r'JiieMO , ao t--;al 
O' >r.i'oct : c-nr- r r'i" p-oi>:..! bl  _; ".i-eo tov. 1 : n te'"f oroitoe;. oouhi !H: ai>p'io(i 
Tho reeesiDc-uVd \^?. !.ur:Li foi" ti ;.;rd the ral.ni.iLum d-..-'..ervr: i a -rn t, vaJi;>::;> 
for -,_-:,. \.h. ei t.-i''-:. t i'fj-'-a!:; j.r'O:.! : j, h;^ .;tudy a v "<t . .- i :?ri:\. t f* i ; >  -. d ',~ii tabj.e

: AO = ' I _  ' ',. --.! r--::;.U;t;- UVO f eO- : ":;d i {: t.sble t (.'<-.: U.U.1/S



t,-o J ! on! b,as t. .:;;.: ..})( .-.: riu.rLiL. or <jf aanip eoj; h.jvj :;,:.{ N va   u
ahai th\x.« . r(.:c..jmAien(.ie J , < :.; --.i fe.euil ^T h ojla r K?i;tio/i factor?-.
fa t = b"e I, we: !  oporl. tie iiiinl^ua, do term ? na.u t. concentrat j on for
c-ac.l o !. OR-O;., 1. ; o ppm ".n col urn;; 2. We have summarized, ;.r; column
of te*-"U- !. the roe--  a^jon-.bod volue of N to be im^-d for each
*.-J. rim:-;' I .r. {.ahle 2 -3!o = ^; «if./- t/ ; - : : nunsh-^r of eaoiple;. f.</ whinh f. h 1
w>, !?;-v ; :;;;>"!:-:!::. [fi ,-./..-. l^-nri '1 -.-f 1,-blv: 1 , w-- v 1 I L::  - tls.e nurolior of
H/jui^ ! :p. wKI..--.h h..-vo 'ii^hrtr v,-.]=.e^ >-f N : a t-ibln /; , Val.utn, of N
that. ;-$r?.; js:j:.h'-:r ^ k ;;t-; the; roci.-a.aiondrjii M are i nd.icdttid "iTs 1.,-tb.N.- 2
Lr, p-^ron t.h'.-;se;-. , r-.^r --:x.jr;ip:e N'O.Ji) W^ : ^Utur-'-c; t thai. :,ho val-.J--;,
for N ;>sei^nr:<] in nab.h 1 I be i^i^-l fY-r r.Sna d«i ? .a ;.iei> If a r>i.nafc;
lower lim', t (N;  ;  r;eed';d Qua.! .: f.I   td va.I jos

< :or.co?i^ >: ;-,.; oru/ ) j n,i I c..i J.--,- lhi ! h:;i3 t.h,.sf; ^<,; j f ,
l-.t.ir.*.'!. -.-P »,\c: !:ot=.tl ;-.{ Lgn«.t ' moo.;:ured T-v I. ho ICP T'tira.'j i ^.i^d .-j f ?;* ;. r

Analy '. 7-ta'i rxtau 1 !;r roi 5B('
;u;ed it, p^ T'i.i; rev m;!:ic;< =-it;d ,1 1 : vnlu^tt are I'ourjd^tj to two

fc>1!owtt(3 by tho ;;}Mic-r' .^nt.1 T.rac?- *.: Lomen^ lietol by 
on ti-o perY.^dU: chart, of the *; : !

1-Vr v i-->sr3 p.t-^di -;:. of c V. r\j sni - oeci j ^en f: : oacrhatef: ana-vsed by 
ICP hnve eho^n {;h«it t.K-; -Kpj ;; ':/;". a le.sch procedure nan bo 
ef ftff:t I vely applied ui ro^.lona 1 Moochern oa ! exploration. 
Repjjcate ana ! yr-? ".L=. of geot-.hwir. i col exploration ata^dards (HSG^, 
GXlc aer.len, Ajl--.!.t and I.akJn T 19 7 4) ui-ii.n£ 1 HP analysis of aqua 
r?;frj.ia le;?ob.aneo has : nd j ratf;d -n analyta = ;aJ pvoe j « loii t.-f

e ! j H) pr-tr'.'.e-f, t f Church a.nd '«lhero, 1;.JH3). T!io« al;jo 
t. rated that recoveries for the ore-reJated metals are 

greater then 85 percent.. Church ('978) evaluated en fferant 
dl^eotion proeediirc^a f-^r a^o in t-xpl oration ijeochemj otry an<l 
Bbow<;d that the aqua-re^i 3 : le.-ch was the moot effective in 
re.leaB.Vjt>jLf a^etaJa bound i T? »,aay o^DsiTicafe phanesa 
B tidies (Cliuteh and ot.hfo-fi, I9P7) uertioaa hra i.ed f))at t.he a

l^ach tv-tjhn Ique roaultod in a!^oat co.roph:fe recovery of 
la l^ouad i- the h yd rom^rph It*, oxide phaae^; . They also- 

r. trated th-j.-t i,ao app] Lc.it :. on of the aqaa-refaia leach 
;^dare reai;]t'-:d Lo hn«-h recoveries (fcferteraUy greater than 90 

percent) of sicta!   -. boond I a ffia^y carbonate, sulfi.de, and 
crystalline : roY f and maJuoUH^e -ox Ide rainerals Theae

at, i o=iu> «ere verified by atu<ijea of hand picked sainera?
er. (purity generally If? 99 percent). In eon trash, '.he 

effect of leaching rock nawiplea r.hat o-?ni.aln l.ir^eiy alJicafe 
phases (ctar)dard c;Licafe roeka were used) Indicate that, mueh 
lowr^r total oon=::ei.itrat lona o" i.ran:-ci t. i on mei.ala were releaa^d 
from the ailicato phaoefi The aqua- - re£ i a Ittacl? procecJure can 
ti\er^fore be useri to ermanc*- the-, contract between minera 1 isa 
r-.m.d 1 T thn.! = :f-i c l>ack*jround i n ret', ion a. ; geocheni.: ea'l expj orai; j oa 

(Church and other.-, 19«:> ; 1987),



ROCK ANALYSIS STORAGE SYSTEM

These analytical results were entered into a computer-based 
file called Rock Analysis Storage System (RASS) . This datii base 
contains both descriptive geological information arid the 
analytical data. Any or all of this information may be retrieved 
and converted to a binary form (STATPAC) for computerized 
statistical analysis or publication (VanTrump and Miesch, 1977).
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Table 1 MJnisoum determinate va lues and recommended values 
of N for aqua regla leacha he data from minur, -BO-m 
;--, t, rea m ned l.me?! ti; from the Ogashik - Kar Luk t^t.udy ar

tonoej; t.ra !; ions Jn part^ per million, - ao

E lean-tin, t

Na 
K 
M« 
Ca
Fe
Al
TI
P
LI
B
B<:
C*O .-""

Ba
L j t.i

Co
y
Zr
Nb
MIJ
V
Cr
Co
Ni
Cu
Zn
Pb
Ag
Mo
So
As
Bi

KJ ij lILUBi

Detena.: nate
VcllUC:

54 
67 

310 
300 

3, SOD
1 , 100

o

83

,

1 -
2.

1,
,

7,
 17
Jl

1 .
1 .
j .
5

7.
2.

,
^

5
1 ,
4.

1

9,<)
35
012
f>
3
90
5
78
;H
5

  /

3
fi 
*-/

7
6
* /

32
3.r;-
.1
b
2

Rt;(^omm^ 
vc; ! ae ^   

(no. of N

-   

?. 0
4 .0

_.
,40

0 1 2
. Oft

, .00
.90
.04
.30

5 ,r.
_.

75

- -
1 . 0

34
3 . 0

,30
. 34

5, 0
1. 5
4.0

lided No. of sample* 
 f N having a hi^hej 
va.luea; value for* N

-

(47)
(48) 3

r^;j)
(311)
(47)

(2)
0)

(46)
(59)

(676)

(47)
--

_....
(47)

-
(46)

(436)
(562)
(485)
(579)
(256)
(479)



Table 2, Aqua-reqia ieachate data for nunus-80-iesh streai sediients froi the Ugashik-Ksrluk study area, Alaska 
[N, not detected; <_, detected but below the lisit of determination shown.]

baspie stitude .cngitude JCP-Nc !CP-r -Me irp_r 3i '_ " L-S ICP-A1 ICP-Ti

BB001
BB002
B8003
BB004
BBC'05
BB006
BB007
BB008
BB009
BB010

BB011
BB012
BB013
BB014
BB015
KA005
KA006
KA007
KA008
\A009

KA010
KA011
KA012
KA013
KA014
KA015
KA016
KA017
KA018
KA019

KA020
KA021
KA022
KA023
KA024
KA025
KA026
KA027
KA028
KA029

KA030
KA031
KA032
KA033
KA034
Kft035
KA036
KA037
KA038
KA039

KA04C
KA041
KA042
KA043
KA044
KA046
KA047
KA048
KA049
KA050

57 3 6
57 1 13
57 2 56
57 2 3
57 3 2
57 5 34
57 5 nO
57 3 30
57 3 22
57 3 57

57 3 13
57 2 15
57 5 43
57 10 11
57 11 41
57 58 30
57 58 29
57 57 15
57 57 45
57 58 3

57 58 59
57 58 52
57 59 0
57 57 14
57 56 25
57 5A 9
57 56 35
57 55 35
57 55 3
57 53 1

57 52 41
57 52 32
57 54 19
57 54 16
57 54 14
57 54 31
57 52 20
57 51 50
57 50 0
57 51 37

57 50 56
57 50 44
57 49 59
57 49 V
57 47 48
57 46 41
57 44 55
57 43 49
57 43 41
57 44 6

57 45 22
57 46 2
57 50 0
57 49 35
57 48 29
57 47 45
57 48 1
57 48 7
57 47 44
57 47 54

158 3 58
i so =;  ?i -.'0 -J  _'

158 4 43
158 7 53
158 11 46
158 15 58
155 21 54
158 20 12
158 22 47
-5f5 9- ^
J. V W J.  _ U* V

158 32 21
153 38 4
158 33 52
158 28 31
156 26 41
155 2 19
155 4 52
155 5 33
155 8 4?
155 10 54

155 14 35
155 16 54
155 16 47
155 15 0
155 15 22
155 13 45
155 9 51
155 9 57
155 8 36
155 4 43

155 9 54
155 11 30
155 16 13
155 18 43
155 19 6
155 19 14
155 16 26
155 16 10
155 13 45
155 23 16

155 23 R
155 22 21
155 22 20
155 20 35
155 22 9
155 20 43
155 18 11
155 13 56
155 20 24
155 23 13

155 28 52
155 30 21
155 30 45
155 31 17
155 30 53
155 28 52
155 28 49
155 29 8
155 30 32
155 36 18

270
200
300
140
480
320
390
460
400
280

520
84

570
130
190
210
160
180
200
190

?in
210
1RO
170
220
250
220
220
730
190

120
160
180
240
220
250
410
500
47,0
310

690
230
470
250
360
570
350
370
320
430

450
520
3BO
460
590
390
520
44fi
450
450

T7f>

150
140
68

220
150
160
200
170
110

230
IB
220
74
96

200
310
320
39C
350

550
790
720
600
400
350
250
330
320
720

160
200
200
350
270
460
330
470
300
410

520
180
360
140
240
420
32ft
240
680
540

4?n
530
7=4 n
430
440
330
480
400
480
630

2,500
2,700
2,800
3,400
1,800
3,500
3,000
4.900
3,500
3,000

2,100
5,300'910

3,800
5,100
1,300
2,300
2,100
2.700
2,000

3,400
4,100
3,400
3,300
2,100
1,900
2,400
2.000
3, '600
3,300

2,200
1,900
2,100
1,800
1,600
2,600
3,400
6,200
SiiOO
2,100

3,800
2,000
5,400
2,500
3,800
5,800
4,700
20,000
4,900
7,700

5,800
6,100
4,500
4,300
9,800
5,600
6,500
5,500
4,100
2,100

1,900
1,800
2,300
i,800
2^600
2,700
2,400
3,200
2,900
2,000

3,100
1,300
1 , 300
1,500
1,600
2,100
1,900
2,300
A ,300
2,200

3,700
4 ',700
4,300
3,500
3,600
3,800
7, , 500
3,600
Ooo
1,700

2,400
3,000
2,100
3,800
3,000
3,600
4,900
6,100
5,100
4,100

11,000
2;900
SJOO
2,900
3,900
6,100
3,900
4,500
4,500
5,500

5,900
8,100
5,200
8,100
9.900
5', 100
5,900
5:900
5,500
5,600

20,000
19,000
15,000
40,000
9,700
15,000
19,000
32; ooo
12,000
11,000

22.000
55; ooo
5,900

47,000
54,000
11,000
10,000
10,000
10,000
7,900

14,000
14,000
11,000
14,000
14,000
7,800

12,000
13,000
14,000
19,000

9,400
8,500
11,000
7,200
6,200
10,000
15,000
25,000
20,000
7,900

2 t?,noO
9,200

31,000
14,000
12,000
32,000
16,000
27,000
27,000
25,000

37,000
34,000
21,000
16,000
32; ooo
37,000
31,000
29,000
22,000
10,000

3,700
2:800
4,300
2,400
7,600
4,100
4,300
5,900
5,300
3,600

7,700
1,500
3,800
1.600
1.800
5',700
5,700
6,200
8,500
8,000

8,800
10,000
9,200
8,700
7,100
7.600

10,000
7,800

13,000
6,200

7.200
7,200
8,900
6,700
5,600
6,400
9.400
15^000
11,000
3,600

19,000
5,400

13,000
5,300s;5oo

14,000
10,000
16,000
14,000
15,000

15,000
15,000
10:000
14,000
15,000
11.000
17,000
14,000
14,000
li:000

1,800
1,700
1,400
3,900

620
1,400
L600
3,100i;ooo'870

860
3,200"360

3,400
4,000'330

180
140
2Afl
230

200
180
160
100
330
120
350
270
210
220

220
160
310
67
36
68

330
420
310
160

490
210
520
410
290
570
230
260
16
87

730
570
2^0
280
450
78ft
750
550
490
150

170 
240 
280 
160 
220 
20C 
170

400 
N(45) 
230 
(160 
(130 
140 
140 
150 
190 
140

280
320
190
260
300
190
150
290
180
230

120
150
120 
260 
180 
210 
230 
280 
2BO 
170

320
140
260
190
190
410
190
140
280
210

400
370
290
260
400
370
250
390
230
390



Table 2, Aqua-regia leachate data for ainus-SO-mesh streaa sediaents froi the Ugashik-Karluk study area, Alaska continued

sainpie ICP-li ICP-B ICP-Be ICP-B; ICP-La !C?-Ce ICP-Y ICP-Zr ICP- ICP-Hn ICP-V

BB001
RB002
BB003
BB004
EB005
BB006
BB007
BB008
BB009
BB010

BB011
BB012
BB013
BBOH
BB015
KA005
KA006
KA007
KA008
KA009

KA010
KfiOll
KA012
kA013
KA014
KAOlD
KA016
KA017
KA013
KA019

KA020
KA02,
k'A022
KA023
KA024
KA025
KA026
V.W21
KA028
KA029

KA030
KA031
KA032
KA033
KA034
KA035
KA036
KA037
KA038
KA039

KA040
KA041
KA042
KA043
KA044
KA046
KA047
KA043
KA049
KA050

,84
,58
,73
,48

1.6
,99
.97

1.3
i

,97

1,8
.51
= 93
,42
C.S

6.T
7.8
6.4
8.3
5,9

9,8
11
11
11
5.9
4.8
5,4
4,v
3,7r ~

4.2
c;

5
4
3.9
6,7
6,2
8,9
7.6
4,6

'9

1,4
8,2
3,8
5 = 2

11
8,2

< c.1%.'

7^
10

in
li
8
9,1i ',^6,5

14
9,1

il
3.9

5
5
7,6
4,7
4,4
8.1
6,4
6,8
A

4,9
C Q 
v t /

7.9
5.1
s;

9.1
7,9
6. 7
5,8
6,2
5,9

5.4
4
A
3.8
3,9
7,9
4.7
4,4

i3
5.1

5.7
?!̂5,5

 ? 7

7 7

4,6
J". J-

4,'s

4.7
4,3

5,7
4,4
3 . 0

2,7
 -* . /
7..?
3.1
2.9
2.1
2,7

7.8
4,6
2:7

4.5
3,9
5.9
4.9
3,5
3,9
3.R

N
N
N
N
N
N
,41

3 = 2
2-8N"

N
N
N
N
,37
N
N
,35

1,6
,18

1.6
,23
,73
97

N
,42
,033
,31
,65
H

,23
,56
N
N
N
,32
M
N
M'26

N
.15
.18
N
n
N
= 27
M
'.'il

J-. n.

,LL

N
N
N
.11
N
N
N
N
N
.027

12
9.E

14
7.2

21
15
i p.
20
19
13

21
4.4

17
5,3
5,7

31
26
26
46
43

50
60
42
39
=9

99
44
74
7=1

-:.Q

2V
b3
54
83
63
Di
93
89
71
Qp

110
50
67
38
58

100
65
41
5^

110

110
100
78
93
98
70
88
99
95

140

1 7

< 0

1?
5,9

38
15
17
21
21
13

33
2,3

16
3.2
2,8

50
54
55
70
70

94
110~84

100
70
"7 ^

57
79
v V

4-

70
'nl
5 1
31

66
78
39

91
66
82

10C
41
64
34
55

100
120
91

l\:*-t

190

100
100
76
94
9?
65
99
36
110
130

i «;t.'s

1.4
1.5
2,6
1,8
1,5
n -
L i ^.

1,7
1 = 3

2.5
1 ,7
1.4
2.1
^
1.9
2.5
3
4 ^
2,7

5,2
4.1
3,3
3.9
5,2
3,4
? . 7:

4.7
V

1,4

1.8
2
2,1
A j 2

2,5
3,2
3,4
3,2
2,6
2:4

3,7
1,7
2,9
i ,7
1.9
7 7

2,1
n

2,7
3,8

3.4
4.6
.\

,\

3,6
7

3.2
3,4
4,1
4.4

3
3.i
t o
7, ,6
5,6-, t l

2 = 9
4,5
3,1
2,3

4,8
.1,7
2 = 6
4,7
4,8
5
6,1
*.5
a, 3
5,9

11
8,3
6,3
7,6

i ;X 7.4

5.6
< i*4,9

"7 *7
    « /

4,8
4,8
5,4
7
t;_Cj

?!i/
6,4
j- n
4^"

7
2.9
Q

3,f,

3.8
7,4
3.2
0 ,  -'

5.4
6,7

7.1
9.1
6
6,2
6.6
6.3
6,9
7.2
8.9
9,3

2.3
2.1
2.1
2,5
3,6
L , D

2 = 1
3
2,2
1.7

3.6
2.7
i.
3,3
3,4
T

2.8
3.2
2,6
i

7 7

L6
2 , £
7: . 9

2,8
2,3
1 C
i 1 1!

3
2.6
2.4

i.9
1.8  >

2,8
o
3 n 

,i.
T 7

3,7
7 7i.'?

4,7
1.5
3,6
1.7
2,3
4,1
2,7
3.4
5,9
5.6

3.9
4.6
3.3
3.2
4,6
3,5
4, !4"

3,7
2,6

3,7
3
3.4
2,2
5,8
2,6
3 = 2
4.5
3,5
2.8

4.1
1 = 7
1.3
1,7
2,1
1.7
1 = 1
1,1
1.4
1
-T 7 
i,-j

2,5
1.0

2:7

9

i -. ' *.

2,1
1.8
1,6
.73

1,5
,5

2.1
,95

1.1
1,5
1 h

4,8
4,7
1,4

5 = 9
1,2
3.6
3-2
4.5
3,2
" 7

L7
2.1
1.3

4
4.4
1,6
2.2
4.4
7 0s"

2.4
2.8
1.6

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
hi
N
N
Ki=.

N
N
N

N
N
N
H
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
Hi

230
210
200
7,40
200
210
770
330
200
160

260
380
77

330
380
210
200
230
170
140

230
77:0
200
220
190
160
220
230
330
220

190
170
270
160
130
200
220
340
300
15C

370
150
330
190
220
7,90
310
410
340
420

420
360
280
290
420
380
390
380
320
ISO

78
TJ
n<?

140
77
63
P- 7,

120
48
42

45
180
16

180
190
31
v7
26
28
24

7s
 ji
7;C.

97

37
10

36
3?
34
34

i /
24
7,4
13
14
22
46
5e
45
ii

56
27
74
E .  

i. .'

73
37
58
37
47

82
80
57
41
70
93
77
71
53
2?



Table 2. Aqua-regia leachate data for iiinus-30-nesh stream ssdisents fro?! the Ugashik-Karluk study area, Alaska continued

ICP-Pb ICP-Ag ICP-Ho ICP-Sn ICP-As ICP-Bi

N N N N N N
N N N N N N
N N H N N N
N N N N N N
N N N N N N
N N N N N N
N N N <'<i H N
N N N N <i.5 N
N N N N N N
N N N N N N

N N N N 2.9 N
H N N N <1.7 N
N N N N 1.6 N
N N N N <1.7 N
N N N H <1,6 N
N N N N 6=5 N
N N N N 3 N

2=7 N N N 4.6 N
H N N N N N
N N N N N N

7.3 N N 5.1 <1,8 N
<2.5 H N N N N

N N N N N N
N N N N <2.2 N
N N N N N N
N N N N N N
N N N N N N
N N N N <1,6 N
N N N N 12 N

<2,6 N 1.8 N 13 N

N H N N N N
N N N N N N
N N N N N N
N N N N N N
N N N N N N
2.8 N H N 2,7 N
N N N N N H
N N N N N N
N N N N !* N
N N H N N N

N N N N N N
N N N N N N
N N N N N N
N N N N N N
N N N N H N
N N N N N N
N N N N N N
N N N N N N
N N N H 4,2 N
N N N N N N

N N N N H N
N N N N H N
N N N N N N
N N N N N N
N N N N N H
N N N N N N
N N ft! N N N
N N N N N N
N N H N N N
N N N N N N

Sample

BB001
BB002
BB003
BB004
BB005
BB006
RB007
BB008
8B009
BB010

BB011
BB012
BB013
BB014
BB015
KA005
KA006
KA007
KA008
KA009

KA010
KA011
KA012
KA013
KA014
KA015
KA016
KA017
KA018
KA019

KA020
KA021
KA022
KA023
KA024
KA025
KA026
KA027
KA028
KA029

k'AnlO
KA031
KA032
KA033
KA034
KA035
KA036
KA037
KA033
KA039

KA040
KA041
KA042
KA043
KA044
KA046
KA047
KA048
KA049
KA050

ICP-Cr

6.5
7

4.8
12
3.8
6 = 8
8.7

12
5 = 5
4.9

4.3
17
1,9

L'-J

99

1,5
6,7
5,6
6,6
5.4

3.3
9,3
8
9.6
6.5
4 = 3
5.6
6,5
7.2
8.5

5.1
4,9
5
3 = 6
3 = 4
6
7,5

10
6
4 = 2

12
4,1

12
5,7
5.6
9,4
7.526"

8.3
16

9,5
13
8 = 8
7.8

11
10
17

9.9
9,4
5,7

ICP-Co

5-5
5,7
5
7
3,6
5.7
5.9
o
-!,3

4.4

4.1
11
1.7
9,7

11
3.4
7 7
Vfi
A, 5
2,8

-1.1
4,8
3.9
5
A,f.

3 = 3
4.1
4.2
6,9
7,8

3 = 6
7 ri-
 J « i

4,7
3,1
2.7
3.9
4.6
7 -j

til
3

3 9 _f c i.

3.2
7,9
4,1
4,4
7 = 2
5.3

13
7
7.5

7,6
8.6
5,9
5,8
9
8,2
8.5
7.8
6,6
3.4

ICP-Ni

5.3
5.8
-

7.1
4.4
6 = 2
5 = 9
3.26,'l

6

4 = 4
1?!
1.7

10
13
4.3
5,3
4,3
5.2
5.1

35
7 = 9
7 7s',8

4.9
3 = 8-,.2
4,9
/ , /
7,5

4,8
4
4,7
7 "

7

5,56 "

9,3
7,3
3,8

12
3.9

11
4.8
5.9
8.7
6,9

56
9.9

12

9,6
11
8.2
7,9

10
9.2

12
8,4
8,1
4.6

ICP-Cu

6 = 7
5 = 9
5.9
5.3

11
5.7
5.9
8 = 7
7
5

9,4
7 £

R,A
3.7
4
5.8

10
11
v,l
8,4

35
19
15
22
11
1 9
10
13
19
51

q
9 = 6
7 = 71"

10
16
14
L-

16
11

26
^7,7
Li.
8 = 1

11
19
7,5

23
72
16

20
30
20
19
26
18
26
21
LL
18

ICP-

30
7 A

2^
= 7

18
30
32
50
?.%
19

il
61
10
63
67
44
43
25
79
29

7, =00''"so
7:1

43
17,
25
25
31
K(i

26

20
20
22
nr

90

29
31
£ 0
36
22

45
20
45
30
9 A

50
36
41
55
47

58
48
39
34
52
49
45
43
38
77



022 
00£ 
0££ 
002
0£2
076 

Oil
051

081 
061 
0£Z 
OSZ 
012 
00£ 
062 
081 
052 
0£Z

02£ 
Oil? 
Out 
OF£ 
005 
OOt 
01£ 
00£ 
092

051? 
091 
062 
00£ 
OZ£

092 
061 
01Z 
02£ 
n2£ 
0£2 
09£

Oil? 
0££ 
OS£ 
0££ 
OF£ 
OF£ 
082 
092 
01£ 
00£

d-d3I

0£Z
0££
OH
066
0£1
081
56
051
on
052

081
092
062
0££
OS£
062
0£8
005
002 '1
08£

OOS'l
088
002 bl
086
0£6
OU
009
025
002s!
002 'I

000 ! I 
Oi?£
0£6
OI£
Ofr8
052
00£
091
039
06S

o£s
0£S
0££
0£S
OOi?sT
089
OS£
009 'I
O2fr
06fr

06£
QOfr'T
00£
0£fr
006

Ofrfr
082
00£
0/1
osz

ooo'a
ooo'ii
000 'IT
00£'6
000*01
00£'6
008 '5
00£'8
002'fr
000 '9

002s 9
006 'S
ooo's
009 '8
000*11
00£'6
OOO'Ol
001*8
000' 6
O00'£l

000s £1
000* £2
OGO'H
000 SS1
O00'£l
ooo'n
OOO'll
OOO'Zl
000'91
ooo*£i
ooc'ai 
ooo's
OOZS8
ooo'n
000*H
001 '8
008s 6
002 'i
Q00'£l
OOO'Sl

OOO'H
006s 6
002s 8
000 '£1
ooo'si
000 'H
000'91
OOO'fil
OOO'Zl
000*81

O00'£l
000*31
000S91
000*91
000S£I
OOO'Sl
000*21
OOO'H
000!6
OOF'S

OOS'6
OOO'H
ooo'oi
OOO'H
OOO'Sl
000*H
OOO'Ol
000 '2T
002SS
000*11

000*01
ooo'n
oco'si
OOO'H
000'2£
000*51
000*£Z
000 (£1
000 '05
000*92

ooosss
OOO'lS
000 b 9^
ooo'ot
ooo;£b
UUU ££
OOO1^
000 '92
OOO'bt
OOO'SJ

000s£fr 
OOO'H
ooo'w
OOO'Sl
000'T£
000S11
000*61
006s 8
000 s 91
ooo'oz
000s Zl
000 '61
OOO'H
000 'ZZ
OOO'QZ
000 '02
000'9Z
000'9£
000 S6Z
000 SZZ

000i8£
ooo'se
ooo'yz
OOO'OE
O00'£2
000 !S£
000*91
OOO'ZZ
OOO'Sl
000S91

00fr*2
002 'fr
006 'fr
OOZ'£
00fr'£
00fr'£
OOfr'2
001 s£
000JZ
009 'I

OOS'2
OOS'Z
00£"£
006 SZ
002 'fr
000 'fr
00£'£
001S5
005 sfr
OOO'i

00^'fi
OOO'Zl
006'8
009*6
00£S8
006 'S
C06'S
oors
00£i9
00?'9

OOZ'fc 
000*£
OOT'fr
009 '£
OOT'fi
OOl'Z
00£'fr
OOfr'fr
009 '8
OOZS8

OOZS6
006 'fi
000 SS
000 'S
OOfi'fr
005s 6
OOfr'fr
OOfi'S
000 '9
OOO'Zl

001*6
00£'9
OOZ!6
00£S8
0«)£!c
OOfr'9
009*5
00£S9
OOZS2
009 J 2

O01'£
000 'fr
009 1Z
ooz't
00£ ; 5
008 'fr
009 '£
O06'£
001? '1
ooo'z
OOZ*£
00£'i?
005*5
002 'S
008s 9
008 *S
006*2
005 *£
OOO'fr
GOi'fr

ooo's 006' *
006 1 5
008 V5
OOZ'i?
001*if
OOl'i?
ooo's
000*9
OOV9

006*S 
OOT'2
005S£
009 '»
oofr'a
OOZ*£
00£Jb
O01'£
OO/'fr
006 '5

009 s£
OOZ'E
009 '£
002 '£
00£*£
00£48
000 01
OOt'b
00£i9
006^9

001 !£
006 '9
008'i
000 SS
00? SS 006 ''i

OOS'fr
00£'9
006 !fr
00£'£

0££
009
065
06S
OU
089
08fr
OH
0££
on
08£
025
0£9
OfrQ
06£
ML
Ol?£
otz
0£2
06£

OK
0£9
0£b

00?
OZfe
0££
06Z
0££
Oifr
oie
OfrS
081
09Z
065
016
06£
099
0£?
osz
00£

08Z
ooz
051
0£i?
08Z
0£Z
092
061
00£
Obi

08S
09b
0£9
025
095
OS 5
009
Oi?5
0£9
OOi?

081
05Z
0££
002
061
002
OH
091
8£
Oil

OH
051
091
002
Oi?Z
OT2
OS£
035
OZS
Ofr9

fij9

016
098
0£8
0£i?
061?
0£t
0£S
058
018

002 ' 1 
0?£
09i?
022
OS£
Oil
0£Z
08Z
0£6
028

086
05£
029
OH
Gli
066
095
068
OS£
000 'I

0*8
089
089
0£S
Olfr
0?S
06fr
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Aqua-regia ieachate data for ifiinus-ao-iiesh streas sediments from the ugsshik-Karluk study area= Alaska continued

Sample

KA112
!='fil13
KA114
KA115
KA116
KA117
KA118
KA119
KA120
KA121

KA122
KA123
KA124
KA125
KA126
KA127
KA128
KA129
KA130
KA131

KA132
KA133
KA134
KA135
KA136
KA137
KA138
k'A139
UG001
U6002

UG003
UG004
US005
UGOOA
UG007
UG008
U8009
UG010
UGOil
U6012

06013
UB014
UG015
UG016
UG017
UB018
UG019
UB020
U6021
US022

U6023
UG024
U6025
U6026
06027
U6028
UB029
UB030
U6031
06032

ICP-Li

8,2
3.4
3.8
3,3
3.9
6,9
5,4
R,512 "

12

13
14
9-3IB"

i-j
12
8.5

17
13
11

1 7! ->

n
5.8
7 7ll""

13
? ^

18
5.8
4,6

2.9
2,5
4
2,6
6.2
2.5
4.4
4,9
2.4
9

4
6,4
9 = 2
1.4
1.8
/-8
2.7
3 = 9
4.2
8.1

2.9
7 = 5
7.4
4
3.6
5.2
2.2
4,3
2.7
3

ICP-B

4.7
7.5
4.6
4,5
4,9
6.6
4.4
5,6
6 = 5
5 = 2

6,8
5.4
6,3
4,7
4 = 3
3,6
5,7
4,4
5.1
4 = 4

7
3,4
4.3
4.6
5
7.8
3.1

10
4.6
6

4.6
5
7 = 2
6.1
7 = 8
6,3
4
4
6.7
c. 1
<.' = i

5

27
5,4
5,6
7.5
5
5
4,8
5 = 7
5.9

7,7
<; 1

4.9
4.5
4,9
5,2
4.4
7 = 2
5.7
5.3

ICP-Be

N
= 63

iN"

= 55
,25

 : c
.§ 4i

1 = 9
.61

.53

.'1 6
,13

1,5
, 12
N
.027
N
N
N

i

N
N
N
N
N
N

2,7,
T
N

tl
.'"'1

i.r
,075
N
N
N
N
,032
N

N
N
N
N
1,7
N
.087
N
= 76
N

N
N
.43
,13
N
,093
kj

N
1 = 6
.26

ICP-Sr

26
33
96
85
57
69
57
64
35
37

54
35
37

120
65

150
85
83
54

150

140
130
60
92
85

110
120
120
77
49

49
7f)
110
40

150
66
43
43
43
28

9.8
14
17.

20
07

25
35
33
41
66

98
44
56
25
iZ
50
RO
27
69
41

ICP-Ba

83
7fi
88
87
£7
59
72

110
120
110

110
100
100
200
130
130
75
00

A 7

170

150
27f;
65
71
110
130
92

160
200
150

140
75

100
85
A 5

84
130
96

140
49

60
28
45
45
74
65
81

iOO
77

160

53
lie
110
100
55

170
39

100
93

110

ICP-La

2 = 4
1.3
2,8
7 7

L9
2.9
2.7
3.3
3.3
2.8

3 = 4i.'s
3
4.7
3.9
5.1
3.9
4.1
7 O4."?

4.4
4.8
4
2,7
3 9
4, A
3,7
4.7
3 = 1
4 = 7

7.5
4.1
5.2
4
4.3
4,6
6
6 = 6
4.7
4.4

3.3
5
5 = 5
2,6
2. A
3,6
0 "4.'6

4,4
7

3,7
5,5
6.6
fi.5
3 = 1
R.4
3.3
3,4
4 = 3
4.8

ICP-Ce

3 = 4
1.5
4 = 5
5.4
2,5
5.6
4,3
5,1
6
4,6

6.1
4.8
5.8
8,8
6 = 8

10
8.2
7,8
6,2
9 = 5

8
8.7
3.3
4.4
8
9,3
6,5
9.8

IS
11

i /

9.2
12
8,9
9.2

10
14
15
9,5

10

7.9
9,3

11
5 {  
5.3
7.8
5,8

10
9,6

16

7,8
12
15
17
A. 3

19
7.4
7.7
9.7

11

ICP-Y

2.7
1.1
1.8
3.6
2 = 1
3 ?
2! 5
2.9
3.7
3

3
2.3
2.9
5.2
6.3
5. A
4 = 6
5.1
4,1
4.9

4 = 9
5.7
3.3
2.9
S.I
5.1
4.2
6,5
5 = 4
4.1

7

5.3
6.5
5.5
5,3
4,6
6.1
5,8
4,1
4.7

4.1
A.I
6 = 8
2,7
2,8
4
2,5
4
4,6
5.7

4.1
5
5.3

11
$
6
3.7
4.8
5.4
5,5

ICP-Zr

1 = 4
i .?".66

5.1
2.6
3 = 9
3.4
3
3,8
3

3.?2.'6

3.8
5.3
3.2
3.9
5,2
3,2
7,3
4,3

5,3
3 = 8
4.4
5.1
7.1
9.3
8.3

1 *'

1.7
5.1

6.6
6.4
8.4
6 = 7
5,2
5.9
3.S
2.4
,A

3,2

1 = 1
2,?
1.9
3.1
2,3
3.9
1.7
.84

7

2,9

4
1.4
1.9
1,1
1.6
1.1
7.7
2
5,8

10

ICP-Nb

N
N
N
hj
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

H
N
N
N
N
N
H
Hi
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
H

N
N
N
N
N
N
N
N
N
N

ICP-Hn

160
120
180
260
200
320
190
210
250
210

270
240
220
400
370
450
450
7 7 A
 -1 / V

280
450

430
370
270
360
350
410
400
490
380
350

360
29 u

4.000
720
330
280
440
370
210
360

590
460
520
Tjf;

310
30fS
160
270
300
410

260
390
360
610
320
350
260
630
380
310

1C*-

i-i
24
39
46
36
75
29
31
34
30

53
32
70

64
47
38
110
83
53

110

90
54
70
84
51
81
7A
59
34
54

37
44
63
44
45
44
35
36
17
34

20
52
38
23
 Ji

-8
17
28
39
56

3n
25
25
37
32
23
52
49
69
30



N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
ftj

fc

N
N
N
|M

N
N
N
N
M

N

N
N
N
j\l
N
R:

N
N
s
N

N
N
N
N
N
hj

N
N
N
N

H
N
N
K

Ni,;
N
H
N
N

!-o3I

N N
N N

8'Z> H
N H

F N

£1 N
9'9 N
L'C> N
8'Z> N

N N

S'T> N
6'I> N
rz> N

N N
Z'Z) N
9 '9 N

N N
F£ N
09 N
92 N

£'Z> N
N N

,'Z) N
B'T> N
rz> N
£'S N
8' I) N

N N
H N

9'I> N

N N
N N
N N
N N
N N

£'I> N
N N

3!I> N
N N
N N

N N
Z'Z> N
I'Z) N

K N
N N

S'f N
n N
N N

S'T> N
S'I> N

N N
8'T> N

N N
N N t: -1
n :i
N N
N N
N N
N N
N N

5j?-d3I ^3-d3I
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i. V 6£'
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££'
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N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

Ok-dDI

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
M
N
N
N
N
N
N
N

N
N
N
N
N
N
%
N
N
N
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N
N
N
f4

N
K
N
H
N

Sfe-d3I
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sle 2, Aqua-regia leachate data far minus-80-mesh stream sediments from the Ugashik-Karluk study ares, Alaska continued

Sample Latitude Longitude

IIG071
UGC34
UG015
UG036
UG037
UG038
UG019
UG040
UG041
UGC42

UG043
UG044
UG045
UG046
UG047
UG048
UG049
UG050
UG051
UG053

UG054
UG055
UG056
UG059
UG060
UG061
UG062
UG063
UG064
UGO&5

UG066
UG067
UG068
UG069
UE070
UG071
UG072
UG073
UG074
UG075

UG076
UG077
UG078
UG079
imoAo
UG081
UG083
UG084
UG085
UG085

UG086
UG087
UQ088
UG089
UG090
UG691
US092
UG093
UG094
UG095

57 7 21
5? 7 33
57 6 31
57 6 9
57 4 16
57 4 6
57 3 34
57 3 53
57 1 59
57 1 33

57 1 5
57 1 0
57 1 14
57 041
57 0 53
57 7 32
57 5 55
57 3 1
57 0 40
57 C 49

57 0 38
57 127
57 2 57
57 246
57 129
57 134
57 1 20
57 116
57 155
57 253

57 214
57 225
57 247
57 5 6
57 6 0
57 643
57 653
57 8 6
57 920
57 10 54

57 10 51
5710 8
57 851
57 337
57 738
57 723
57 620
57 638
57 754
57 754

57 934
57 935
57 836
57 641
57 6 0
57 6 2
57 612
57 7 47
57 859
57 10 43

157 41 24
157 43 41
157 45 54
157 45 54
15? 46 16
157 41 48
157 43 21
157 43 37
157 45 22
157 43 43

157 43 54
157 41 1?
157 40 23
157 38 14
157 33 3
157 51 13
157 49 39
157 49 3
157 51 13
15? 54 16

157 5? 26
157 58 43
157 59 47
157 21 59
157 23 13
157 23 5
157 22 12
157 21 42
157 21 28
157 18 21

157 17 9
157 16 57
157 17 39
157 18 13
157 16 21
157 14 4*
157 14 55
157 IE 25
157 19 49
157 18 2

157 15 27
157 14 18
157 12 S
157 9 37
157 9 28
157 9 43
157 9 19
157 10 23
157 11 25
157 11 25

157 10 12
157 7 14
157 5 5B
157 5 41
157 6 25
157 6 6
157 5 51
157 5 0
157 5 9
157 3 48

]p-Na

643
340
310
570
220
20C
110
260
220
250

420
380
310
120'?(' 
ISO
92

190
240
210

220
40i)
300
120
i3U
120
450
180
100
130

140
140
270
410
220
150
280
140
99
95

120
120
140
180
86

210
390
220
76
97

180
110
380
420
380
210
170
76

350
710

ICP-K

480
300
ion
680
??o
160
280
440
470
420

370
280
270
32

160
360
330
120
300
250

240
180
190
360
540
1RO
270
140
300
270

310
350
690
600
100
490
620
360
400
290

330
110
270
270
340
940
220
150
330
310

730
420
260
07
150
340
270
290
130
150

ICP-Mg

5.600
?17]!'

21300
llAOO
2|100
11800
2,400
4,000
4,200
4J500

2,400
31400
3,000
1,400
4160C
51400
5,000
5,200
3:300
21800

3,300
131000
3,300
2,800
31000
31300
3,000
5,600
3,800
a, 400

5,500
41200
5,100
21400
3,600
2,500
3.100
31000
51100
4,600

4,800
5,600
51600
6,500
41600
4,100
11700
21800
41300
2,600

4,000
3,60C
3,000

660
630

5.100
21700
Z1900
l!300

620

ICP-Ca

5,900
21900
31600
8,600
21700
21900
2,800
11,000
4.900
5,400

3,400
11500
3,300
1,500
11600
21500
2,200
21200
1,500
31500

3,900
31600
2,600
3,900
21400
21600
3,000
21200
31200
31600

3,400
51100
51000
41600
41100
41500
41600
41200
21300
3,900

4,000
1,700
41400
51700
21700
3,400
2,700
2,000
1,500
3,900

3,100
31000
21800
2.600
11900
2JOOO
1,100
11900
3,700
51400

ICP-Fe

12,000
10,000
15,000
25,000
161000
12,000
16,000
21,000
271000
33,000

20,000
31^000
46,000
221000
311000
231000
20.000
391000
19^000
20,000

27,000
46,000
12, COO
141000
131000
28,000
261000
221000
15,000
20,000

21.000
151000
23,000
17,000
16,000
15,000
15,000
15,000
231000
14,000

22,000
581000
201000
221000
251000
21,000
26,000
9.700
17,000is;ooo
20,000
341000
261000
61800
22,000
28,000
381000
16,000
12,000
151000

ICP-A1

12,000
6,700
91400

161000
61200
6J500
6,300

201000
131000
14,000

7,500
61500
7,600
21500
81600

121000
91600
4,000
71400
7^700

8,400
6,200
5,600
81700
61500
61500
81100
91400
71500
101000

11,000
111000
14,000
11,000
91500

14,000
71800
61700
11,000
9,900

13,000
18,000
13,000
151000
10,000
13,000
5,200
41409
71500
8,100

9,300
71500
71800
81600
31300
91500
51000
5,700
41600
6,100

ICP-Ti

170
330
530
24

880
340
59

250
50

170

1,100
1,700
3,300
11800'260

91
21

1,400'790

630

630
2,600

350
5,4

19
110
510
400
87

210

350
150
61
52

24C
34
7.6?o

17
92

140
46

280
210
48
16

610
660
12
3,1

20
78
440
320
280
94
160
35

810
630

ICP-P
24')
240
290
160
280
18021")
450
320
300

510
670
700
270
220
2AO
220
220
270
270

20C
N(48)
220
220
190
240
220
360
290
300

310
140
280
220
320
260
240
233
190
250

260
400
380
400
200
140
210
220
150
^20

230
280
230
150
220
280
<120
320
390
340



Ta&!e 2, Aqua-regia leachate data *or sinus-SO-sesh stream sediaents froi the Ugashik-Karliik study area, Alaska continued

Sample ICP-Ba CP-La ICP-Ce ICP-Y ICP-Zr ICP-Nb ICP-Hn ICP-V

U6033
U6034
UB035
UG036
06037
U6036
US039
U6040
06041
OB042

U8043
US044
U6045
UG046
U6047
U6048
U8049
U8050
UG051
U6053

UB05*
U6055
UB056
U6ft59
06060
U6061
UG062
U6063
UG064
UG065

06066
U6067
06068
U6069
1)8070
UG071
UG072
UB073
UG074
UG075

05076
06077
UG07S
U6079
UB080
UG081
06083
UGQ84
UB085
U6085

U6086
UB087
UG08B
06089
U6C90
UG091
LJ6092
U6093
U8094
U6095

 ' Hr.9
2,1
5 = 4
2
3.1
4,4
t; 7 \i i  - 

7,1
5,7

3,1
3!I
1 7',96

7.4
17
19
1.3
3,8
~! ~7

4.1
1 = 7
1 = 6
4,1
8.3
9
4.6

11
11
l-j

18
10
12
4
3.8
4,4
3,9
5,5

21
14

15
25
17
20
19
11
2,6
1.4

i /
4,3

12
11
4,5
1 iA .?6

14
4.4

10
1.8
,65

4-. ?-
w' , i.

3,9
4,4
5,6
6,7
5
8
5.3
4.5

9.9
8,4
4.1
8

?7"4.5

5,6
11
5,3
4,6

5.2
7.5

11
4.2
6
6.8
6 = 4
8.2
7.9

13

9.4
10
6.5
4,6
s.?
3.9
5
6.1
4.4
8,9

6,9
8,7
8.1

14
=. 7 <i .  _'

7
5.4
9
4,1
5,5

6.2
8

; 6,6
i-j

6 = 3
6,6
6,7
6,3

10
8.5

N
N
N
N
73
,69
= 21
,16
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
,C57
N
,17
N

N
= 47

2 = 9
N
,027
.058
77'.35

y

N

.34
3.4
N
N
N
1,5
,18

.", 7

,036
N

,57
.13
, 32
N
.085N "

N
.29
,39

3,9

R2
26~,(]

89
20
24
19
44
53
64

26
29
27
6,6
9.1

28
24
1 n

32
27

34
74
17
42
ncI.--

16
?°
'i-

23
27

29
51
47
56
46
62
77
43
33
38

41
9,5

"R

64
28
 i£

21
13
11
43

34
18
iU

17
14
18
6.7

10
23
35

65
69
84

240
62
60
 J1 v

51
140
150

40
29
65
11
24?"
48
16
51
82

91
91
"7

150
i 1/
'- L

16
ilO
35
26
33

35'?"'7

RR
140
78

160
120
51
54
21

35
23
31
20
66
110
24
22
48

150

83
20
29
6,7
8,4

23
6,1

48
13
24

7 7

3,4
4,3
£ ,i
3
3,2
4.7
4.4
7,5
7 t

2 = 8
3 = 4
4,1
'i , ri
3.1
4.3
3,7,
1.9
7 74"

4,8
2.1
1.9
5.8
1 C, 
i t U

3.9
3.4
7 7

7 f2*.8

3.1
i , L

3.S
5.7
4.2
6.1
t; 72'.9

2.8
9

2,6
3,5
3,1
2i§
3.5
2.9
?,3
1.6
n

5.3

7 74'.4

3.4
1.1
1,5
2,1
i , /
7 7

2,3
3 = 3

7,3
7.1

10
9,2
6,8
7.5

ii
8.7

16
16

6
7 7
/ !  -'

10
3,4
6,2
8.7
7.6
5.2
7,8
9.5

li
5
4,9

15
6,4
8.7
7.5
4.6
6.4
5 = 4

6
4
7,8

< 7
i'-'

8, 8
14
12
5.2
5,5
3,3

5.8
7,8
6
5.6
6,9
5.7
5.4
4
4,6

13

6.6
9.6
7.7
2,6
3,9
4,6
5
7,3
7.3
8.3

3,9
4,1
S.I
7.9
7,, 7
3,2
3,8
4,9
6,5
6.7

4.2
4.9
z.

2.4
4.6
s
4
7

3,4
4,2

4,8
2,8
2,5
4,2"\ 7

6.6
4,7
4.3
4,7
4,9

q
2 = 9
4,5
4,7
3.8
5.4
5.2
4
3,9
2,8

4.5
13
A

4
4,8
3,7
2,9
2,2
3,3
4,3

5,1
8,2
5
1,6
1,7
3,5
4.2
5.5
3.5
4.8

5,2
3,2
4
7,5
5,4
1,5
1.4
.79

2,6
2,5

7 7s',5

7,1
3,3
1,5
1.6
1,1
3.2
3,1
2. 9

3.9
4.7
3,2
1
,97
.99

2
1
,87
,78

,63
.42

1,1
1.9
1,6
2,4-i

i i
N
.95
.43

1,1
.4

1.4
,94

1.2
, /  _'

i , /

3.2
.64
04

1,1
.9

2,2
,83

1.9
.69
.41
,78

4,4
5.1

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

230
210
310
450
280
230
250
260
400
470

1,600
470
410
250
370
330
260
370
280
310

350
410
200
270
320

1,500'690

740
Afifi

570

490
260
350
340
300
350
290
280
250
220

370
650
450
370
320
270
190
170
220
280

420
1,800
730
110
82
300
490
770
170
240

23
24
41
47
49
35
29
47
44
66

5.5
76

110
83
44
38
Vi

130
50
52

79
150
44
20
25
41
55
33
26
33

77

30
41
32
41
29
27
25
35
29

3 7
34
33
36
36
34
86
32
26
17

31
39
50
40"

30
76
21
fci
72

19



Table 2. ftqua-regia leachate data for ffiinus-80-iesh stream sediments fros the Ugashik-Karluk study area, Alaska continued

Saaiple

06033
UG034
06035
U6036
U6037
US ft 7, 8
OG039
US040
060*1
06042

UE043
US044
U6045
UG046
OG047
06048
JJE049
06050
US051
06053

06054
06055
06056
OH059
06060
06061
06062
06063
U6064
OG065

U5066
06067
U6068
03069
US070
03071
06072
06073
U6074
UG075

U6076
06077
06078
06079
U60BO
06081
06083
06C84
U6085
06085

U6066
03087
OE088
U3039
U6090
OS091
U6092
U6093
06094
06095

ICF-Cr

7.4
3.7
4,7
4,2
4.4
3,9
7,1
4,2
9.5
9,7

5,6
8.7
9,2
6.6

14
IB
16
10
7,7
6.5

8.4
16
4,4
6,5

13
12
7,8

16i "

14

16
13
18
5.1

11
4.9
9,6

11
19
15

16
15
15
15
18
19
9.1
3.5

15
6.2

17
12
7.5
4
"7 *)16'"

12
9,8
5,5
4,4

ItP-Co

7,4
3,8
5.3

10
5.1
4
6
6,6
8
9

S.I
6.3
5.7"7 *"5

14
8.6
7.9
9.5
6.2
6,4

7.5
14
5.2
6,9
6.3

15
9,5
8.4
5.9
9.3

7,4
4,8
8.2
5,4
5.6
5.7
7.6
5.8
7,6
5,5

8
16
11
8
8.1
8.4
5.6
4,2
6.5
6,9

8.2
18
9.8
2.4
3,4
9
9,5
5,4
3.9
5,3

ICP-Ni

16
3.5
4,2
3,6
3,6
2,?7'.9

4
8.4
8.9

5,1
8,7
5,4
9,1

16
17
17
15
8.4
5.9

5.4
21
7.3
7.714"

19
8,5

14
11
13

12
10
17
4.4

11
4.6
13
14
16
11

13
2 1
15
13
16
19
7,2
5,6

17."7.9

19
22
9,6
L . ,1
2,2

13
7.9

13
5.9
2,3

ICF-Cu

11
8.1
9,5

35"7,4

6.2
9,3

12
14
14

0 C
w < Lf

7,6
6
6,2

7.9
21
20
10
11
9

8,1
13
8

17
j, -J

15
n-r 
L!

38
36
20
33

23
10
19
7,9

11
10
18
12
19
12

17
68
28
28
19
21
12
5.9

15
13

LL

33
41
6
1 1

25
30
73
11
8.4

IC^-Zn

24
24
34
47
36
32
A 5
38
60
75

77
43
70
35
52
48
46
70
36
42

5.5
50
26
42
38

290
83

200
50
92

63
27
43
44
35
38
43
T7
i. I

42
28

35
150
65
50
44
42
35
23
36
44

53
350
85
10
LL

43
150
65
19
0?

ICP-Pb

N
N
N
N
N

2,9
4.3
N

<3.4
<3.4

N
N
N
N
5.2

<3.5
<'3,3"N"

N
<3,i

<2.7
N
N

5,7
5.3

79
12
16
5.1

12

7,1
N
N
N
N
N

5,1
N
N
N

N
12

N
N
N
N

3.4
N
N

6.2

6,1
110

17.~~N
N

6.7
18
16

N
N

ICP-Ag

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
hi
N
N
N
N

N'H

N
N
N

1
N
N
N
N

N
N
jy
N
N
N
N
N
N
N

N
.55
N
N
N
N
N
N
N
N

N:
1
N
N
N
N
.59
.61
N
N

ICP-Mo

N
N
N
N
N
N
N
N
N
N

N
N
N
N
= 71
N
N
H
N
N

N
N
N
N
.46
,59
.54
.35
N
N

N
N
N
N
N
N
N
N
N
N

N
.48
N
N
N
N
,55
N
N
N

u
.56
.49
N
.7.'8

i 7

.77N"

N

ICP-Sn

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N1
N
N

N
N
N
N
N
N
N
N
N
N

N
hi
N
N
N
N
N
N
N
N

ICP-As

N
N

<1,9' N

2
2.4

''1.8
N

<2,6
<2.5

<2.i
<2.1
<1,9
1.7

22
9.6
4.9
N

 /1.7
2.6

N
N
N

7

3.2
26
13
11
4,4

10

5,9
N
N
N
N
N

2.3
2,1
4,3

<2.5

<3.6
56
<2.6
<2.4
4.4
N

7.. 3
N

3.4
3,4

3,7
77

14
N

2,8
14
68
20

N
N

ICF-!

N
N
N
M
N
N
N
fc
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
M
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N
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r abls 2= Aqua-reqia leachate data for iisinus-BO-sesh streass sediments froi the uqasnik-Karluk study area, Alaska continued

ICP-Li ICP-Be !CP-Ba !CP-La ICP-Ce ICP-Y ICP-Zr

U6096
03097
06098
UB099
U8100
UB101
U6102
US103
116104
06105

UG106
116107
U610B
US109
UG110
UGili
US112
U6113
UBiU
UG115

US116
UB117
US118
UB119
UB120
UB121
U6122
US123
U6124
U6125

U6126
US127
U6128
OB129
UG130
06131
U6131
06132
06133
  :rv * *7 ftjDio4

UG135
US13A
U6137
U613B
UG139
U8140
06141
OG142
UG143
US144

UG145
yG146
06147
UB148
UG149
UB150
U6151
uB152
UB153
OG154

,47
= 29

13
7 -y 
.j . I

0 C3.'l

1.4
 j . i.
7\ , 53.'4

4.2
7 7

4^6
3.4
4,7
4.1
6,5

11
6,6

13

8
2.8
8.3

10
7

5 = 8
5.1
.56

3 = 1
4.5

5.1
6
3,1
4
c

9.3
7
6.8
8.8
4.7

4.7
3.5
7.1
3.6
4 = 4
4.3
1.8
2.1
2.5
2.4

3.1
iie
3.3
3.1
6.9
9.2
7.7
5.7

16~7

7 = 2
-< n 
/ ,i

5,4
5 = 6
7,1
3.3
3.1
3,8
3,6
4.3

3.2=1 j
6,5
.85

2 = 5
3.5
2.9
3.1
5.9
6,8

6 = 2
4.8

54
6.7
4,2
3,8
4,8
4,6
7

3.7

 1- , L.

*.5
3
4
3.8
8.7
3.16.
4,8
3.9
4.5

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
,15

t 7\r
N
N
N
,29
N
N

N
N
N
N
= 22
N
N
N
.041
.013

N
N
N
,5.9N"

N
N
,11
N
N

= 62
N
N
N
N

10
N
N
.45
N

c.'59
7=i

,37
.42
= 48
= 32
,35
, 5
.36

= 43
.48
,39
.41
1 7!

!44
= 49
7

E jli
,49

13
14
7.':

35
18
39
45
52
7.S

47

24
15
26
17
28
25
29
54
37
58

34
24
52
57
14
70
28
71

35
24

21
120
92
57
40
75
54
72
47
58

28
24
25
30
37
32
18
20
18
36

41
26
iv

56
130
130
38
63
110
110

II
17

71
47
7i

75
67
76
40
54

40
77

57
56
56
35
43
20
J.6
LL

35
7f!

28
18
23
80
40
82
56
36

48
130
100
63
57
34
79
71
73
76

56
47
64
62
60
94
40
51
38
57

83
61
59

140
120
160
94
59

130
wA.

i.5
1.9
2 = 7
7 7

2.3
7= . >,
3 = 8
4.3
2,9
3,'fe

3.8
2,9
3.4
4.2
4
3.5
4.3
"^ 7"

? n 7
L3

2.5
3
1.4
1.7
4.7
3.4
3.8
^ 7

?'. 5
5.2

4,3
2.5
3.1
2.2
5.2
4
7 7
u- I 1

6
6.9
7 2

4.9
5.S
3.4
7 7

4". 7
3.7
3.7
.1,5
3.9
3.1

4.3
2.9
2 = 6
3.7
4
4.9
4.1
5.7I'.Z

6 = 2

4,2
4.7
5.2
7.9
6.3
7.7
7.9
8.S
6.3
7

7.5
6.2
5.9
9.6
7 .9
6.5
8.2
5.2
4.5
3.3

4.3
5.6
1.8
2.4
7-66~i

6 = 1
11
5.6
8,4

6.8
4.5
4.8
3.8
8.5
7.6
6.2
9.7

11
4.4

7.3
9
5 = 4
7.1
8.4
5.9
7.2
6,5
6.6
5.5

7 = 3
5

N
7 = 4
6:2

6.1
5.3
8.2
8 = 6
8.5

1,9
o < L
2.P
3.6
3
4.5
4,2
4
A, k

3.6

3.1
3,9
4,7
4,7
3,6
3.9
3,6
7 7

2,3
2.- 4

2.7
4.2
n

2.4
1.7
2.1
1.4
6.7
2.3
1.8

?J.
1.9
7.4
1.4
2
4.3 °) ~*

2. '4
2,8
2.4

3.8
3.7
4.1
4,1
4.4
5.2
4.1
3.8
4.9
7 7  J . -J

4,3
4.4
3,8
5 = 2
2.1
2 = 9
2.9
3.3
7.6
4.3

3 = 6
1,8
1
3,6
5.4
7,8
3.4
3,7
3.8
4.2

1.6
1,8
2.5
2.8
1.8
1 = 5
i.2
N
N
N

1,4
2.5
N
.95
.6

1.4
7 1?

, / i.

7.5
7 7".'43

1.2
.63

1.9
.82
.92

2.3
1.7
1.5
1.3
4.5

4,4
5
6,5
7.6
6.8
9.9
6,4
5.7
6.9
2.6

3.9
7.9
5,8
5.9
N

1.3
1
N

10
4.6

HI
N
N
N
N
N
N
N
N
N

N
)»
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
h
N
N
N
N
N
si

N
N
N
N
N
N
N
N
N
N

130
53
190
340
240
370
330
330
440
310

280
sir.
340
590
310
400
350
290
160
230

200
7 1 f i
230
220
250
320
210
350
250
210

540
250
270
180
270
340
290
3ift
400
480

320
310
490
470
660

2,400'190

500
220
460

680
550
490

3,100
200
360
380
390
480
390

08
28
31

110
83
83
47
50
89
52

33
5A

48
46
34
36
27
28
20
23

31
77
17i--.:

29
84
66
39
29
75
58

67
34
39
35
80
61
63
74

100
45

100
140
56
50
84
68
68
79
100
71

69
77
57
60
45
51
61
160
7-1 
; i.

89

22



Table 2= Aqaa-regia ieachate data *or fninus-80-iesh strean: sediments fron= the Ugashik-Kariuk study area, Alaska continued

Sample ICP-Ni ICP-Cu ICF-Pb !CP-Ag P-Ho ICP-Sn ICP-As ICP-Bi

U6096
U6097
06098
U6099
06100
U6101
08102
US103
08104
U6105

U6106
;ihlfi7
06108
06109
US110
UGiil
UE112
OG113
U6114
U6115

06116
06117
OE118
061:9
06120
06121
08122
06123
!!£"124
U6125

06126
06127
0612B
06129
OS130
U6131
JB131
06132
06133
U6134

06135
06136
06137
U6138
06139
03140
06141
U6142
06143
06144

06145
08146
06147
II&148
06149
OS150
06151
U8152
05153
UG154

3,4
1.7

12
18
6,1
7.2

10
11
18
14

9,3
16
19
16
13
14
10
18
10
11

9,3
8.3
9,3
9 9
9, *3

t 7

1,5
6,4

16
9.2

8.2
8.8

10
5,2
9,2
16
11
13
IS
5.4

14
15
5.7
6,2
8,5
6.3
5.9
6,1

i 7.

11

13
12
9,7

13
9,9

12
19
24
22
17

4
1,9
4,6
7,6
4,8
5,6
A.

6,3
6,1
5,3

~- 1 **

11
13
7,8
6,3
6,3
6,5
5,9
7

4.2

4
4,7
3,9
0 ! i

5,1
6
3.9
5.4
6,3
4,3

5.5
3,9
4.5
2,9
4.6
8.4
4.8
5.4
7,2
3,3

6.3
6.8
4
3,9
5,7
h, c;

3,2
4,6
3.2
6,4

7.2
5,9
4,1

12
7 7

6.3
7,2
8,5

12
9

3, ?
1 = 3
8,6
7,6
3,9
3,9
5,8
6,8
6,2
5,7

5-2
8,4
8,9
6,2
7.8
A 7B'.I

11
7 ?

3,6

7,3
4:6

5,7
6,3
D , L
8.4
5,7
4,4

12
5.- 7

A

5.7
6.8
3 = 5
6 = 1

16 T n

9.5
13
4.4

10
9,9
5 = 3
5-5
7,2
6,2
4,4
5  ?

6, '2
8,3

9.9
6.3
5 = 6

13
3,6

11
17
15
22
14

4,9
5,2

17,

10
4,4
7,3

10
12
0 n L' t -_'

7 = 7

14
64

130
71
24
13
17
\ c.

I
11

13
15
13
8,6

12
20
14
8.7

27
14
1 r;

13
14
8,8

13
36
15
18
25
9.1

14
14
6.1
6,6
7,8
7,2
4,6
4.9
5,3

11

15
8.2
6,6

14
12"2
2 ~>
28
54
3ft

20
3,4

38
48
40
44
31
33
77

29

7,2
93
45
70
48
64
31
30
15
24

77

21
23
23
77

27
19
27
?7
20

29
25
29
IB
24
40
28
27
34
28

41
43
41
38
5ft
61
38
37
34
32

38
41
34
57
33
42
39
46
60
48

N
N
N

<2,8
N
N
N
N-'2,5
N

4.7
23
8.2

32
5,8
7,7
6.5

<'3,2"N
N

N
N
N
N
N
N
N

3,1
N
N

N
N
N
N
N
N
N
N
N
N

9,5
8,1
N
N

7,7
8,8
N
N

7, A
N

M

8,2
7,7
9.2
N
N

7.9
8.2
9.3
8.1

N
N
N
N
N
N
N
N
N
N

N
,38
N
N
N
n
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
K]

N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
M
N
N
N
u
N
N
N

N
1,8
2,1
1,9
.42
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
<.51

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
w
N
N
N
N
N
N

N
y
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
ft
N
N
N
N
N
N
N

N
N
N
N
N
N
H
N
N
N

N
N
N

2.7
3.8
2 = 6
1.8" p
i. , Q

4,6
1.7

6,8
58
15
44
10
12
22
5.3
N
N

n
N
N
N
N
H
N
1.7
N
N

<2
N
N
N
N

<1,9N'

N
N

4,3

8,1
8.4
9,9
7,9
8,3
15
6.9
9.2

11
6,3

3.2
8,9

10
13
£ ,6
6,3
7,4
6,1

10
6,3

N
N
N
N
hi

N
N
N
H
N

N
N
N
N
H
N
N
?s
hi
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
Hj

N

N
N
N
N
N
M
N
N
hi
N



Table 2= fiqua-regia leachate data for fiinus-SO-isesh streas sediments from the Ogashik-Karluk study area, Alaska continued

Latitude Longitude !CP-Na T rp-i; ICP-Hg ICP-Ca !CP-Fe ICP-A1 ICP-Ti ICP-P

06155
06156
06157
03158
06159
U6160
06162
OS163
U6164
08165

06166
US167
U8168
06169
06170
UB171
06172
06173
U6174
06175

U6P6
06177
U6178
US179
OS180
06181
06182
06183
U61S4
06185

U6186
05187
08188
06189
081*0
06191
06192
08193
06194
06196

UB197
U6198
US199
OS?00
06201
U6202
06203
J6204
U6205
08206

OS207
06208
U6209
06210
OG211
U6212
U6213
JS214
U6215
OE216

-.~l "--. TQ

57 ?A 23
57 24 14
57 17, 2
57 25 12
57 23 H
57 21 6
57 20 51
57 21 24
57 22 9

57 3 19
57 3 9
57 2 54
57 3 7
57 2 40
57 3 20
57 3 23
57 1 52
57 1 58
57 1 40

57 1 59
57 1 20
57 0 14
57 2 36
57 7. 30
57 3 16
57 2 4
57 1 53
57 1 35
57 2 44

57 3 1
57 3 42
57 3 27
57 1 55
57 0 3A
57 0 15
CT 7 f.7 
 J/ j t/

57 3 52
57 0 20
57 11 27

57 11 43
57 11 41
57 12 5
57 12 33
57 14 1
57 11 54
57 9 13
57 9 43
o? 9 45
57 10 16

57 9 17
57 9 25
57 10 24
57 10 49
57 11 18
57 12 42
5? 14 36
57 13 50
5? 15 58
57 17 26

156 37 26
156 40 56
156 36 25
156 34 46
156 42 19
156 34 36
156 37 6
156 37 21
156 3R 10
156 42 29

157 13 9
157 13 13
157 12 27
157 11 27
157 11 19
157 5 38
157 9 4
157 7 58
157 8 21
157 4 39

157 4 35
157 5 20
157 3 3
157 20 25
156 57 1
156 56 23
156 56 11
156 58 30
156 59 19
157 0 24

157 1 13
157 1 14
157 1 25
156 59 30
156 58 40
157 0 37
157 13 28
157 13 13
157 7 45
157 0 13

157 0 2
157 2 33
157 4 50
157 6 6
156 53 50
156 51 47
156 51 49
156 51 31
156 51 57
156 51 8

156 47 40
156 47 6
156 48 3!
ISA 49 4
156 49 31
156 50 17
156 50 22
156 52 0
156 51 39
156 52 33

£70
350
310
440
360
500
390
360
400
54C

110
160
3AO
130
420
74
110
140
340
78

89
54
88
83
120
110
250
150
120
S3

86
120"7
130"00
140
zi'j
100
310
i-.-U

120
110
170
200
130
19ft
200
140 RO
loo
300
130
190
190
140
230
250
260
190
360

*3n
570
430
610
8AO
520
480
360
550

1,400

1,400
1,100'200

320
110
230
220
210
130
210

220
120
330"0
250
170

1,200
340
350
260

350
290
370
360
410
370

1,700
790
190
480

400
290
210
1*0
130
130
130
280
120
190

420
190
340
310
150
210
WO
240
590

640

7.700
3J30C
3iOOO
4,500
4,500
5,400
5,400
5,600
4,noo
5j 600

3,200
3;?00
3,500
7,700

630
3,000
4,200
2,500

660
3,200

3 = 800
1,000
4,000
2,500
3,600
2,' 000
4,200
2,600
4,000
2,800

4,000
5; 300
6,500
5. '400
5,400
5 5 iOO
4,6003:600
  700
MOO
3,400
4,200
4,800
2,600
1,500
2,200
3,000
3:300
2^300
3,100

5,400
5,600
4,300
3,400
1,500
i:500
3^000
2[lOO
5,300
3,100

11,000
3,400
4,300
5,700
2,400
8,300
5,600
5,800
5 '.700

10,000

320
460

2,600
1,500
2,400
1,500
1,700
2,900
2,500
2,500

2,500'300

5,000
1,400
2,800
1,700
5,100
3,500
4,100
2,400

4,400
2,300
2 , ROO
8,400
9,300
4,800'610

490
2,400

12,000

9,700
4,300
3,900
3,800
2,400
3 , 800
6,200

11,000
5,700

11,000

2,800
14,000
5,600
3,500
3,800
3 , 300
4,200
2,700
4,5009:soo

31,000
34,000
30,000
32,000
32,000
24,000
29,000
30 ' 000
21,000
23,000

57,000
39=000
22,000
50,000
9,100

21,000
17,00030:000
11,000
64,000

66,000
120' ooo
23,000
12,000
24,000
14,000
27,000
33,000
24,0002o;ooo
35,000
28,000
29,0002?: ooo
25JOOO
28,000
74,000
61,000
14,000
13,000

9,200
27,000
24,000
19,000
9,300
15,000
13,000
11,000
9,900
9,700

15,000
29,000
37,000
60,000
Q ^ftO ' ;.  -' v   

9 4 o f)
25^000
24,000
15,000n;6oo

19,000
18,000
9 '-200
13^00
18,000
15:000
15,000
13,000
14,000
22,000

5,400
5,500
6,100
19,000
3,200
4,600
7,300
4,300
3,200

lOiOOO

9,000
3,300
6,400
4,500
7:900
?:ioo
5:500
8,100
10,000
5,900

7,500
9,600
11,000
10,000
12,000
12,000
9,100
5,500
7,800

18,000

12,000
14:000
15,000
14,000
11,000
11 [000
12,000
15,000
lOiOOO
15,000

9,700
5^000

12.000
6,500
4,000
5,100
7,100

17,000
11,000
6,300

780
1,600'360

490
880
440
410
530
280
360

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
r

N
N
N
N
N
N

i  -' '. 
R90
380
45

230
400
190
270
190
920
270
220
170
290

N
N
N
N
N
N
N
N
N
N

N
N
N
hi
N
N
N
N
N
N

hi
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N

330
T   >.' .

320
3Q0



2= Aque-reqia leacbate data for uiinus-SO-sssh stream sediments frois the Ogashik-Kariuk study area, Alaska continued

basnpie ICP-Li ICP-Be ICP-3r ICP-B ICP-Ce ICP-Y ICP-Zr ICP-Mb ICP-Mn

U6155
05156
J5157
06158
0515?
06160
OB162
06163
06164
06165

06166
06167
08168
06169 
OB170
OG171
06172
06173
06174
U5175

OE176
06177 
06178
06179
06180
06181
06182
06183
06184
06185

OB186
U6187
061B8
06189
OG190
OG191
OG192
06193
U5194
U6196

06197
OB 198
06199
06200
06201
06202
06203
06204
08205
OG20t

06207
OS20S
06209
06210
06211
06212
06213
06214
0621:
0621;

! !'5.9

4,5
7 7

10"7,1
n p16'
c o

13

.94
1.5
3.3

13 
,29

7,9
12
2,9
.72

3.6

4.3
1=2 = \7"

5,3
5
5.6
8 = 4
7.6
4,8

?.A15"

9,5
7,4
5.9
6.5
1.5*?"

i.7
12
7,"

7. 9
9,5
5,7
3.9
4,4
5,7
6.5
4,3
4.9

14
6,6
9.3
4,3
2,1
1.7
4,3
3.9

< >"3,9

M
N

12
11
12
9 = 3

10
3.1
3,3
3,8

7

6,1
21
8.4

5,R
8,5
6,3
8,8
6.3

5,9
4,4 
6.9
6,2
6.9
6,2
8.6
6,6
6.9
6,9

5-7
6,7
5 = 8
4 = 8

12
4.8
5 = 2
7,1
5.8
6.3

9.8
4.7
3.8
5

12
If:

10
11
ii

9,9

6,1
6.1
8,1
q T
 J £ 0

7,8
13
12
14
5 ^9 "

= 48
.59

10
10
11
10
10

N
N
.065

N
7' ~:N""

",71

77

,64
N

i
.33

.044
N 
,9

1.3
.81

1
71

i 7

L9
= 39

N
,19
N
N
.15
N
5
M

N
,99

73
77

.'24

,022
"7

,42
1.2
.74
N
N

N
N
,55
97N"

= 26
,18

3,1
M

,53

110
40
64
96
29
83
89
63
89
120

N
H
N
N 
N
hi
N
N
N
N

N
M 
N
N
N
N
N
N
N
N

N
N
^
N
N
N
N
N
N
N

N
H
N
N
N
k
N
N
N
N

N
N
N
hi
N
N

58
445"
26

120
100
62
90
76
84
95
74
90
120

15
°,6

24
LI
10
28
30
4.5

1 c.

4.3

5,6
5 

110
44
GO  i.

57
21

Izu
120
71

160
40
94

1 lU
55

140
59
26"7

15

9.6
120
55
77
i. L
Tl

15
il
17
1 i

28
31
44
8 = 8

12
77

12
46
7 C;

22

i*,,R
5.:
4,3
c. C
 -  , U

7 7

4,3
3.7
3.1
4
4,6

= 54
.713.l"

2,5
2,1
3,4
3,2
j , i

7 5

I 7'-' I V-

<  =9 
4,' 8
2 = 4
4 = 5
 j , /

14
6.4
5,2
4,2

4.9
5.8
5,6
5.9
7,4
A, 5~.9

,84
7

2,4

T 7 i. , -J

5.4
6.1
c;

2 = 4
2-92."7

2,6
2,5
2 ,4

1.8
3.7
6,1
3 = 4
2,9
3.9
3.6
4.2
3 . 6
3,2

9.7
7,3
7,8

11
7.7
7 = 6
7,3
6.9
7 = 3
8,3

1.8
1.9
7.7
9.4 
5,9
5
7.9
7,5
7.R

18

15
4,3

12
6.4

1 1
1 = 4
34
IT,
1C
8,6

11
11
12
12
15
14
1,7

 M

15

"3 = 2

7

11
1 "

11 ^

l.ri
4,4
4
3.3
T,4
2.6

2.3
5.8

12
6,2
5.4
8.4
A, 7
9.4
6,2
4.9

5,6
4.5
2.2
3.3
3.3
3.2
3,8
3,8
2,3
2,8

N
N
v
N
N
N
N1
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
jv
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N

3,7
4.6
4.1
3.5

i ~)
7,9
i.i
1.8
5.1
2.7
2,1
T 7".'93

1,2

N
N
N
N
hi
N
N
N
N
N

N
N 
N
N
N
N
N
N
N
N

N
N
N
M
N
ki

N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
hi
N
N< i

4*. 4
3.7
N

N
N
N
N
N
N
N
N
N
N

N
N
hi
N 
N
N
N
N
N
N

N
N 
N
N
N
N
N
N
N
N

N
N
N
H
H
N
N
N
N
N

N
N
N
N
N
N
N
t;

N
N

N
N
N
N
N
N
N
N
N
N

4un
440
270
330
430
310
360
350
280
360

140
130
740

2,000' SB

280
490

2,500'140

510

500
1,800

410
29ft
380
280
290
540
370
330

AfiO

420
550
400
410
390
160
170
400
260

160
430
430
390
98

300
"7 "7 j'f

220
370
190

330
410
660
250
160
170
330
290
310
200

7-3
75
36
927"

64
£9
76
eg

50

N
N
N
N

N
H
N
N
N

N
N 
H
M
N
N
N
N
N
N

N
N
hi
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
k!

N
Ki

N
N
N
N

47:

79
3217



Table 2, Aqua-regia leaehate data for fflinus-80-fflesh stress sediients froa the Oqashik-Karluk study area, Alaska continued

ICP-3n ICF-As !CF-Bi

N 8 N
N 9.2 N
N N N
N N N
N N N
N N N
N <2,3 N
N <2.4 N
N N N
N N N

N 14 N
N 7,7 N
N 4.9 N
N 21 N
N N N
N 8,4 N
N 11 N
N 200 N
N 2,1 N
N 27 N

N 28 N
N 16 N
N 8,2 N
N 3,5 N
N 5.7 N
N 4.1 N
N 4.2 N
N i N
N 4.1 N
N 3.8 N

N 4.5 N
N 8 N
N 11 N
N 4.3 -M
N 3.9 N
N 4,1 N
N 7 N
N 12 M
N 23 H
N N N

N N N
N <3.6 N
N 8 N
N 6,3 N
N N N
N N N
N N N
N N N
N N N
N N N

N 6.2 N
N 6 = 8 N
N 6 N
N 44 N
N 4 N
N 2.2 n
N 4.4 N
N N N
N <2.1 N
N N N

26

Saaple

UB155
LIB 156
UB157
0515S
U3159
OG160
US162
UB163
HBU4
06165

UB166
OG167
UB163
U6169
UB170
UB171
U3172
06173
OS174
U6175

UB176
U6177
US 178
OS179
UB180
UB181
UG182
06183
06184
UG185

08186
up j nTublb/
U61S8
06189
U6190
OB191
U6192
08193
UB194
06196

OG197
OB198
U6199
OS200
OE201
06202
US203
UB204
06205
OS206

05207
06208
UG209
OS210
U62il
UB212
UG213
06214
U5215
UG216

ICP-Cr

19
1?
12
17
14
16
16
16
* T

17

12
12
9.2

15
2,9
9.2

11
7.3
3.1
8.5

10*}
ii
9.4

10
4.8

14
7.7
8.9
9.3

14
16
19
13
20
10
17
14
6.5

16

10
13
9
9.3
6
7,6
9.7

10
7,9

10

15
12
12
7.9
5.8
5,6
8 = 3
8.2

16
7,8

ICP-Co

v.4
5,7
c, n

7
7,3
7,3
B.I
3,4
5,46.*7

1.6
7,4
8

23
7

8.2
9.2

24
3.732"

71
-.'A

1A
ii
5.6
9,6
5.6

  j_

il
8.7
8.3

13
1 T

1 7

10
10
9,9
2.7
3,4
6,6
5,7

3.5
9.9
8 = 8
6.1
2.9
4.6
c 7

4.6
5.1
4.2

6.4
9.2
14
i \"3.2

3,3
7
s
6,8
3,5

ICP-Ni

17
10
8.4

11
12
11
13
1 7"8,5

12

N
N
N
N
N
N
N
N
N
N

N
N
N
NN'

H
N
N
N
y

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N

7,7
E

13
7.6

ICP-Cu

37
14
13
22
20
26
32
31
16
24

53
48
25

160
6.821 "

28
310
22

330

220
19ft
28
13
24
9. 5

40
22
21
V',

34
25
34
23
26
21
65
87
15
ii

7,8
22
14
9.2
7,1
8,2

16
14
18
11

21
25
38
47
7,3
S.6
n
17

24
43

!CF-Zn

48
39
35
44
39
39
46
45
29
39

N
N
N
N
N
N
N
N
M
N

N
N
N
N
N
N
N
N
N
N

M

5
N
N
N
N
N
N
N
Kj

N
N
N
N
Ns
N
N
N
N

N
N
N
N
N
N

37
35
44
32

ICP-Pb

9,4
9,1
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
»j
N
N

N
N
M
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N

<3.3
N
N
N

ICP-Ag

N
N
N
N
N
s
N
N
N
N

.35
N
N
.73
N
N
.32

3.7
N
.55

.46

.83
M

N
N!
N
N
N
N
N

N
N
N
N
N
N
N
,57
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

ICP-Hi

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
hi
N
N
N
N

N
M
5
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
,44
N
N
N



fable 2. Aqaa-regia leachate daia for sisiniss-BO-iesh streans sediments frosi the UqaEhik-Karluk study area, Alaska continued

Sasspie Latitude .ongitude ICP-Na ICP-K ICF-Ca ICP-Fe ICP-ftJ ICP-Ti

UB217
US21S
UB219
US220
US221
UG222
1IR273
U8224
U6225
US226

116227
U6226
UG229
UG230
U6231
US232
116233
U8234
U6235
UG236

UB238
U6239
UB240
06241
U6242
U6243
U3244
U6246
UB247
11G248

UG249
US250
US251
UG252
OS253
U6254
US255
U6256
UB257
U6258

US259
U6260
UG261
UG262
UB263
UG264
UB265
U8266
SJB267
U626S

US269
U6270
US271
UG272
U6273
UG274
!:R275
U6276
OS277
UG278

57 17 31
57 16 54
57 17 6
57 16 42
57 16 52
57 15 26
57 14 4
57 13 52
57 15 32
57 15 48

57 16 29
57 17 16
57 16 44
57 18 8
57 19 1
57 21 2
57 20 51
57 19 21
57 19 13
57 21 24

57 19 44
57 19 40
57 57 43
57 56 14
57 56 14
57 28 24
57 28 38
57 31 f
57 31 13
57 31 35

57 31 3B
57 31 42
S7 33 30
57 32 53
57 33 37
57 34 3
57 35 49
57 37 10
57 38 54
57 40 16

57 41 46
57 37 56
57 47 56
57 44 10
57 46 31
57 46 14
57 43 32
57 43 32
57 42 56
57 42 38

57 41 S
57 40 11
57 38 44
57 3R 42
57 38 16
57 22 51
57 25 9
Z ~f *V" "7 i_
D/ I": 06
57 74 35
57 25 13

156 49 1
156 47 48
156 46 21
156 44 31
156 43 31
156 41 14
156 40 1
156 39 27
156 39 51
156 40 59

ISA 40 5S
156 38 35
156 41 33
156 44 32
156 45 56
156 46 24
156 46 35
156 43 13
156 43 24
156 44 7

156 39 3
156 39 22
156 7 2
156 5 39
156 5 39
156 2 29
156 2 32
156 3 46
156 £ 58
156 6 40

156 5 58
156 4 12
156 2 38
156 2 23
156 5 18
156 3 19
156 5 31
156 3 31
156 2 58
156 0 47

156 0 18
156 0 38
156 30 19
156 24 58
156 13 IB
156 17 32
156 17 11
 ; %L i s 17
iJC it! i--'

ISA 17 5
A V W ~ i- !.'

156 7 41

156 10 12
it' 6 ii I'.'
156 13 14
15o 13 3
156 9 18
it;/. Ti S7A-.'C i.'_-  _'.  

ISA ?A 4H
156 2: 40
ISA 74 0
<SA 20 3A

230
220
230
300'  "70

230
180
210
200
130

490
320
770

170"30

340
330
490
370
170

450
470
520
920
340
200
210
290
270
260

A80
270
510
510
TJA
i .' V

300
330
200
390
440

310
350
530
670
490
690
350
490
290
570

340
370
360
550
280
TRO
3 SO
750
660
480

600
840
580
300
170
260
330
190
320
180

300
430
340
240

1,300
820
S70

1,000
720
970

610
490
7SO
280
670
720
310

1,500
1,100'900

1,000
1,500'620

620
1,200

290
430
730
410
440

430
530
210
130
110
5"''J

440
680
420
760

450
630
790
790
940
400
320
SSO
460
4BO

5,300
4,600
3,300
2,000
1,800
3.700
2,900
3,300
4; 400
2.100

6,300
4UOC
4,400
1,200
4,400
3,300
3,200
4:500
3,300
4.900

3,300
4.400
4,'iOO
5,400
2.500
1,600
2,300
4JOO
3^000
3,300

3,900
3,600
5,100
7,700
3,200
5,600
3,100
2,100
3,900
4,500

1,700
2:400
6,300
2,300
2,000
3,600
2:100
2,300
1,600
2:300

1,700
" 1 00

6^200
3,300
h, nOi)
4,600
5^300
a:ioo
5,700
6,400

3 , 500
5 , 200
4,'600
4,100
3,200
4,600
2; ooo
2,800
3,300
2,000

9,100
5,800
4; 100
2,000

12,000
4,900
8,300
5,200
4,300
2,800

5,600
s;ioo
4,500
9,700
1,600

9 HO
1.400
2,700
1,300
1,100

2,600
1,900
3,400
5; 600
1,100
2,600
5,000
2,900
= ,500
6,000

3,800
3,400
3,800
4,100
3,200
5,100
3,300
4,300
3 5 400
5,600

3 = 200
3: 800
4,100
=1:300
3^600
9,000
5,500

14,000
10,000
8,800

16,000
19,000
17,000
22,000
10,000
15^000
25,000
59,000
28,000
8,900

27,000
15,000
20,000
11,000
15,000
14 ',000
12^00
22.000
21,000
14,000

22,000
20,000
21,000
19,000
16,000
9,700
9,900

25,000
47,000
49,000

32,000
26,000
24,000
26 ? 000
27,000
30,000
24,000
11,000
44; ooo
26,000

42,000
28,000
25,000
13,000
24,000
29,000
39; ooo
37,000
73iOOO
13,000

43,000
48,000
19,000
7i ' A A A
 -'Q , VVv

20:000
3^000
52,000
35,000
33,000
27^000

12,000
12,000
9,700
7,300

10,000
9,400
4,500
5,700

11,000
4,700

17,000
12,000
13,000
8,900
19,000n;ooo
131000
13,000
8,700
9,700

11,000
13,000
13,000
15,000
6,500
9, SOO

11,000
8,500
8i800
5,500

11,000
15,000
13,000
19,000
7,500

11 S OCO
12,000
5,700

11,000
13,000

7,600
1LOOO
7,500
9,700
7 ,700
8,800
5J400
12,000
5. SOO

14JOOO

6,"W»
6,50C
9 ; 900
14^000
nioooH;OOC
11,000
22,000
17,000
16=000

520
350
770

770
400
200
35

130
130
110

820
160
400
830
270
260
230
350
1 7 0
280

300
420
450
530
330
460
270
920
610
280

i, 1 n

720
350
360
610
120
590
190

1,000
560

1,000'750

1,100
990

1,600
730
360
920

1.400'340

810
7RO
310

1,100'250

790
370
430
640
220

370
330
310
300
240
260
200
<170
420
150

360
270
250
150
320
230
260
240
710
280

270
210
330
ISO
2'M!

120
790

340 '"110

N{19)

170
270
280
250
190
270
480
190
320
320

380
170
320
200
200
360
230
180<'93

240
'84
210
300
170
790
360
290
370
3 SO
400



13015 i. RQLI5~r£'Qia l83C-i3tE 3313 TOT stream sediments frcs the ilgashik-Karluk study area, Alaska continued

Sample

UG21 T
US218
I1R719
JG220
U8221
UG222
UG223
OB224
UG225
UB226

U6227
uE226
UG229
UB230
OG231
UB232
UG233
US234
IIG73 £i
UB236

U6233
OB23 C
UG240
U6241
UG242
00243
08244
U8246
UG247
U6248

UB249
iiG250
OS25i
OB252
UG253
06254
HR25r
UB256
UR?57
08258

UG259
UG260
UG261
UB262
Hh?63
UG264
;JR2A5
UG266
HR^fi 7
OG268

U8269
UG270
U nn -j 4 
b2/i

U6272
UB273
UB274
UE27n
03276
U8277
UB273

ICP-Li

19
1 U

/ . ^

4.1
6.6
7,7
6,6
7.3

10
5 = 4

13
6
7.5
2 = 7
9
6.3
6.8
9.7
5.5
if
5.3
7

10
T j

8.1
4.6
3.8

15
8.3
4 = 4

q
8.6

11
14
6 = 9
P, t
4.9
2.5
8
9,4
1 C
i. =  _
5 7

1,9
7 1

S 9
E

t =-
7 , !.'

£ .l

2,5
5

7 7

3.3
9.3
4.3
n"B.I
8,4

17
16
? 0

ICP-B

7.7
8 = 9

15
10
'  A
9."-

9.4
'  r"' 
IV

7,2
9,8

17
10
7.9
9.8

77

19
11
11
3
7.2

8,4
17
221"
15
8.7

46
24
12
11

16
59
10
37
17
7
8.8
6 = 9
7 1

4J

6.2
17
18
14
8,3
6 = 8
A = 7

12
4,6

19

6 = 9
  ". .' .

Y.2
36
6
7,8

10
9.6
6.35.'3

ICP-Be

N
N
M

N
i

y
N
N
N
L4

N
.51r.f

1.3
= 53
*7

1- 2
1.1
.43
.55

.048
,OA
,34
N
N
N
1.8
N
N
,29

N
K =-

N
N
,68

i. , i.

i 7
i , -J

,RAN"

k!
il

N
H
N

1 ,5
,36
N
hi
N
N
= 4

N
N

.'' ,1

,01?
= ii
H
N
= 41
N
= 45

ICP-Sr

56
82
74
45
46
A 9
" 1

2B
50
77

R7
34
7 ;

49
A3

100
j'r

': 7J]

120

31

110
97
49
45
9.7

10
j 7

]_ j.
1 7

f.6

U

16
 7 A

25
'.£

'. 7

100
45
96

110

100
i '  } V
?B
30
23

110
77

120
35

170

85
81
56

17A

3 4

110
70

140
150
160

TPD.

100
69
46
32
37
50
8
4

49
23

60
62
67^^
72
77

8?
8871;
97

72
86
65
26
77
--=;

41
-39

60
n<7

30
?i
41
4 2
41
33
90
45
100
130

H9
100
39
7- A

U
92
A3

110
A4

140

65
70

110
140
150
87
64

190
i v'U

170

CP-La

4
7 i. 
-  = U
? ',

4
7,4
3 = 4
2 = 6
7 7

3,9
1.8

3,4
4 = 7
3.9
7

4
4.9
2.7
4 ,9
v . i

2,7

5,6
4,1
7 7

7

1,5
1,3
1.5
3.9
1,9
.59

; C.

2.4
« 7 
i. =   j

2 = 6
1.2
7 7

4,1
2.5
3,6
3 = 9
~ i
?,?
2,3
2,2
L4
7  

5 = 6
2,6
2,3
L

2 = 3
T T

3.4
2 = 5
7 7

0 ,  -'

3 = 6
4,2
4
4.1

ICP-L9

8,1
6 = 1
5.5
7 5
4,3
A
4
i = 
9,6
2-5

6,7
8,2
8,7
6,8
7 c.

8, °3
6 = 6

11
9,9
5.4

9,7
5 . 6
3,1
7 7

2.5
1.5
1.3
3,4
7

1,6

3,1
5.5
3.5
4
1 7
c 7

Y.I
4
5,7
^ 7

6 = 4
3 = 6
3,5
1.6
 7
i.

5,5
8.9
4,5
4 = 6
2 = 8

7,

4,7
5.1
4,1
4,7
6
5-9
8.9
6,9
7 7

JCP-Y

4.9
2.7
2-33,"§

2-3
3 e~8
7 ;

4 = 1
5
1.7

5.1
7, 7
4"

2,3
2.4
2.2
L = i
2,6
T 1
 J 3 A

3,7

3.2
3,2
2.8
2.9
7

2.1
2,6
6.9
3.6
1,4

2,7
3 = 7
4
5.2
2,5
5.7
2.6
1,6
3,6
3 = 9

2,2
i ,9
4,7
5 = 8
1,6
2 = 4
2.4
1,9
L
1 C J. , '_ 

i , V?

1.9
4,1
1.9
5.7
4.1
4,6
5.8
5.2
6

ICP-Zr

3. A
1 = 7
1.7
7 0

2.1
7 1

^68
,77

2.4
1,6

7,7
L5
3.5
3.5
N
.86
,81

1.9
,95

1.8

1 1 4
3.1
3,3
2 = 7
,7

3,4
2.4
.79' 3

= 4

1.5
3 = 2
i .7
a

1.2
1.2
3,4 7
4,6
5 = 8
*"' 9
i, * j~

3,5
2.9
3,?
7 *;

1 S 9
1.7
2,8
.54

2.8

1.2
1,1
3,4
7 1 
0 = i
7 7

3.' 3
3 = 4
6,3
7.4
4.9

ICD-Nb

N
N
K
N
N
N
N
N
N
N

N
t!

N
N
N
N
N
N
N
r-l

N
N
N
N
N
* !
M

N
N
N

N
N
N
N
N
N
N
hi
N
N

N
H
N
N
N
N
N
£
N
N

N
M

N
N
N
N
N
N
N
N

ICP-Hn

360
270
220
250
380
260
220
300
350
120

380
260
310
"Of)

280
210
240
290
250
310

280
260
290
230
190
130
370
430
330
180

150
500
380
530
130
420
300
150
400
310

400
340

1 = 500'260

220
300
210
380
610
180

430
380
280
370
290
410
420
470
460
440

ICP-

-7

43
49
9?
40
42
24
34
4*
19

5 A
40
48
42
33
38
77
51
47
"A

55
57
59
64
81
7 A
24
R4

120
140

91
7 3

46
55
80
61
AS
31

100
61

110
73
69
59

130
7 A

97
89
150
28

95
1 10"39

g?!

37
98

130
62
75
46



N 
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
H
N
ti

N
N
N
N
N
S

N
N
N
Kj

N
k
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Table 2, Aqua-regia leachate data for sinus-SO-iiiesh stream sedisients froi the Ugashik-Karluk study area, Alaska continued

Sasple ICP-Li ICP-B ICP-Be ICF-Sr ICP-ia ICP-Ce ICP-Y ICP-Zr ICP-Nb ICP-Mn ICP-V

UG279
U62SO
U6281
UB282
05283
UG2B4
UG285
IJ6286
06287
U62S8

UG289
06289
U6290
US291
06292
U8293
U6294
US295
UG296
UG297

U6299
U6300
UG301
U6302
UG303
UG304
U6305
U5306
06307
U6306

UG309
UG310
06311
UG312
U6313
UG314
UG315
US316
US317
UB318

OS319
UG320
U6321
U6322
U6323
U6324
U6325
U8326
i!G37 7
UG32S

U6329
U6330
U6331
UG332
U6333
UG334
U6335
ub33t
US337
UG33S

10
13
9,3

10
6.9
9,9

11
7.3
9.7
7

3.7
7.4
5.2
7 = 1
6
4,1
5,4
5.5
4.2
4,3

2.9
4.2
3,5
2,9
3,5
4.6
9.4
7.1
7

7,1

4.4
2 = 2
6
4,4
5.3
7. 7

4. *3
.5A

1.3
2,1

4 = 1
3,4
7
" A

7.R
3,9
3,9
4,9
3,6
4.3

6.1
3.3
3,5
5
7 7

Y
6.1
9,2

13
i H

8.6
9,5
6.9

10
9

11
11
11
24
4 = 5

9,3
14
9,9

1ft
26
11
11
19
8.1
8

6.4
6.4
6.4
9,6
7.7
6.1
5
7,5
5,8
7.6

A. 7,
8,9
5.9
5.3
5,2
7,3
3.7
8 = 1
6 = 5
6.2

6.1
8,4
5 = 9
5.6
3,8
4.1
6,9
7,8
7,1
8.2

6,4
8.2
5,3
6,4
7,7

5.7
4,1
7 = 4
9
5 = 8

,23
.63
N
N
.13
.74
N
.6
,016
,53

N
N
,7,7
,07
= 016
N
N
.26
N
.49

N
.16
N
N
.36
.85
N
N
N
N

N
N
N
N
N
N
N
N
.66
N

70
N
N
N
N
.63N"

N
,74
N

N
N
M
N
N
N
N
N
N
N

99
160
160
140
130
110
130

?,H

9.6
31

56
60
77
120
160
75
61
130
60
110

65
67
81
SO

110
1 ^0"45
57:

69
99

34
69

< 1 n
i i V

21
40
69
77
16
i--1
i 7

26
36
46
74
58
6=
59
96
94
92

82
Bh

46
i  '
14
7 \

24
88

110
K7

79
120
120
i i v
63
110
88
25
66
51

59
79
72
88

110
72
SO
130
66
100

60
68
6?
71
74
91

110
Rfi
73
82

83
64

110
37
&3
55
68
59
46
50

54
61
59
43

110
69
87
87
70
"TT

;   J

54
77
42
40
34
66
54
Q9

110
77

4,2
4,3
3,9
4.3
2.8
7,7
3.1
2.1
1.1
7 9

7 -1
 -' , i

2.3
4.7
5.4
5.9
5
4.7,
2.8
3.4
4.4

7 7

5.1
4.7
2,5
*"  ^

2.8
3.5
7 7

T, 5

6.2
7 -

5 '.5
T 7

6.9
5.1
5.3
5.3
2,7
2,h
2.7

3.2
3.2~\ ~*

3.1
 i = 8
3,4
0 . L

4,6
4,5
5,1

4
3.9
4 = 3
 J . 0

5
7 C

4.7
c

3, 9^ 7

6.6
S.6
7,9
6.8
4.S
7.2
4.5
2,9
7,
8 = 8

6.1
3 . 3
7.2

10
10
9.3
8.6
4.S
h

7.8

6.1
9,3
9
4,7
4.S
5.1
5
2.8
5.3
9.5

6.6
12
5,4

11
8

10
9.2
4,2
5 = 4
4,5

c

6
6.3
6.4
5.R
6
5.9
6.5
8.9
7 = 7

6 = 4
7
6,8
8.7
6.1
4.6
7,6
6,7
7.8
7

4
5.5
4,9
5.9
3.1
4.6
4.5
3.9
2.8
5.5

2.7
3 = 3
r-

3.3
2,4
2.12,"

2
7

2.1

1.8
2.5
2.6
1.9
2,1
2,7
4.3
2,6
2.1
2,2

2.5
2 = 4
2,8
2 = 1
2,1
2.1
2.4
2.1
2,2
2,5

3,6
 T

7 7

ill
4.6
1 = 7
2,4
5,9
2,1
2.3

3, 5
2.1
1.8
2
n

1.9"7-

1 = 7
4.34 '

4.3
8
4.6
4.9
1.6
4.2
4 = 1
1.1
2
1

1.3
3.7
1.9
3.7
1.3
1.9
2.2
2.4
1 = 3
.93

1.1
1,9
1.4
1.8
.36
N

2.7
1.2
1 = 1
1.6

1.5
2.4
1.6
,92
.54

1.6
1.4
 j . 6
3
4,6

7.7
T {

2.7
7 7

4.7
1.5
3.9
i . i
7 , V
3.3

2,7
4,3
1.5
.65
N
.79

1.3
; T

4 = 1
T 7

k;

N
N
N
N
N
N
N
N
N

N
N
N
N
H
N
N
N
N
H

n
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
H
N
N
H

N
N
N
N

10
H
N
h
N
H

320
450
390
480
430
400
360
150
270
480

230
210
280
340
330
350
260
160
320
260

370
280
290
470
230
260
270
210
230
230

310
380
270
250
280
320
270
360
220
580

440
360
320
220
450
180
250
230
260
2*0

310
260
240
240
 "  "! ft

i! v
220
26U
7 ff 0

400
320

75
59
66
98
97
78
66
59
51
37

52
3l
99
89
79

110
68
35
S3
49

110
66
37
120
38
37
38
26
42
49

58
86
46

100
89
07

72
87
24
34

69
' V

85
60
50
34
57,
44
62
90

i v V

57,
C7

110
200
52

i L'\'
47
73
5R



2. Acui-rsgia leachats data for siinus-BO-iesn strea  Eedissnts frois the Ugashik-Karluk study arsa 5 filassa- continued

Sampla

US279
MG28^
06281
U6282
09283
U3234
L1G285
U5286
06287
U5288

U5289
OB289
OS290
06291
U6292
U6293
06294
06295
06296
03297

U6299
06300
06301
06302
U6303
U6304
06305
06306
06307
US308

US309
U6310
HG311
U6312
06313
08314
OG315
06316
US317
U5318

06319
US320
US321
U6322
U6323
HS324
05325
06326
U5327
U5328

06329
08330
06331
06332
06333
U6334
U6335
U6336
06337
06338

ICP-Cr

14
14
13
14
R.s

12
1U
8

14
B.9

8,4
7,314 "

16
13
14
8,5
6,3

10
8.2

10
13
12
9,2
5.4
5,8

13
R.412"

14

7,5
8
9. A

15
15
9.3

11ci
4.1
6,8

7,2
13
10
10
10
e
7 , ?:12 "

7.7
10

13
7.3

11
16
17
12
17
11
10
16

ICP-Co

8,4
9.4
8.7
9,6
6.9
7,9
6.9
4.7
8.2

11

3.9
3.8
5.9
7.6
6,3
6.8
4.8
7 7

5J
4.3

6.7
6.8
6.5
7,3
3,4
4.2
6.2
4,3
5
5.3

4,9
6
4,9
6.6
6,3
6.5
* T

6,4
2.7
4.6

4.6
5,7
6.8
5,6
6,8
4,2
4,3
4,7
5
6

8.6
3.3
5,5
5.9
6.5
5,4
6,5
4,6
7,5
8,3

ICF-Ni

12
12
11
11
5.3

10
8.3
~! 3

6,6
17

/ , j
5.8
7,8

11
5,2
8.6
7

5.6
7.5
7.5

ii
9.3
9,4
3 u

5,5
6,9

12
7

9.9
10

6,?
6,3
7.4
9,9

10
6,3
7 §. I
4,9
7 7

LA
5,9

10
7.3
3,2
9
6.7
5.8
8,8
5.5
6,4

11
5.2
6,1
9,9
6,9

11
11
8,7
8,5

13

ICP-Cu

32
45
30
33
15
24
24
37
44
29

15
15
16
24
18
15
il
9,4

14
15

19
22
19
11
8.7

12
24
16
21
70

15
11
20
20
22
13
17
6,5
3,6
5 = 8

6.9
i'J

70
17
79
16
1 i
16
13
14

26
14
12
20
23
27
23
22
26
34

ICr-i

43
59
4ri
61
63
62
47
30
77

90

7R
28
36
45
45
49
37
29
45
35

66
45
47
7T

31
 -'3
43
27
TT

32

46
63
37
30
35
55
39
49
2^
34

43
33
"5
30
37
24
T"

27
39
45

50
7T

32
30
4F,
46
39
95
58
43

[LP-Pb 

N

ICP-Ho ICF-Fi

N
H
N
N
N
N

4,3
2
2.9

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
H
N
N
N
H
N
N
N
N

M

N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
H

hi

N
N
N
N
N

1.6
4,6

N

.44
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
rs

N

N
N
N
N
N
N
N
N

N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
M

N
N
N
N

N
<2.e

N
N

<2,2
N

9.5
56
3.4

9.4
N
N
N
N
N
N
N

< 1 ,9' N

N
N
N
H

N
N

<i = 7
N
N
N

N
N
N

/n

N
N
N

3.4
2.6
2,4

N
N
N
N
r«
N
N
N
N

N
N
N
N
N
N
N
N
N
N

-N
N
N
N
N
N

N
N
N
N

N
N

N
ft!

N
M
N
hi
N
N

N
,42
N
N
N
N
N



Tabli Aqua-reqia leachate data for ininus-BO-iesh stream sediients from the Oqashik-Karluk study area, Alaska continued

Sample Latitude .onqiiiude ICP-N; ICF-Hq iCF-Ca ICP-A1 ICP-P

06339
06340
ii634l
06342
06343
U6344
D6345
06346
06347
05348

06349
06350
06351
U6352
06353
06354
06355
06356
06357
OB358

06359
06360
U6361
06362
06363
06364
06366
06367
06368
06369

08370
06371
U8372
06373
06374
06375
06376
06377
U8378
06379

06380
06381
OS382
05383
06384
OB385
063E6
06387
05388
06389

05390
U6391
05392
08393
06394
08395
03396
06397
06398
06399

57 34 59
57 76 7i
57 27 10
57 28 44
fv 29 37
57 29 31
57 28 38
57 29 8
57 29 73
57 30 55

57 31 3
57 31 9
57 30 6
57 28 29
57 25 56
57 26 2
57 22 36
57 21 38
57 21 20
3 1' i i   -' i.

57 20 2
57 19 3
57 18 42
57 17 41
57 14 21
57 14 57
57 17 7
57 17 11
57 17 46
57 17 36

n7 17 14
57 16 22
57 15 25
57 14 53
57 13 37
57 13 29
57 13 0
57 11 5A
57 10 25
57 10 48

57 10 44
57 9 48
57 8 47
57 3 45
57 2 56
57 1 18
F7 2 47
57 4 58
c,7 5 73
57 6 55

57 7 30
57 7 20
57 8 32
57 8 34
57 0 56
57 7 44
57 7 11
57 5 51
57 0 10
57 0 37

156 0 38
ISA 3 32
ISA 5 48
15A 5 35
156 5 34
156 5 49
156 7 44
156 10 24
156 12 29
156 15 19

156 15 27
156 16 31
156 16 36
156 21 30
156 19 23
156 19 11
156 24 56
156 30 7
156 30 11
156 28 40

156 30 53
156 33 10
156 33 48
156 36 35
156 39 19
156 37 14
ISA 30 51
156 29 46
156 27 15
156 22 31

156 22 35
156 20 19
156 22 28
156 25 49
156 26 24
156 26 12
ISA 75 20
156 22 42
156 20 11
156 23 24

156 22 8
156 21 16
156 22 13
156 30 3
156 32 53
156 34 12
156 36 50
156 37 57
156 37 57
156 37 38

156 39 54
156 39 54
156 37 45
156 37 23
156 36 30
156 36 15
156 35 45
156 35 38
ISA 50 1
156 46 3

410
240
?60
160
190
370
370
110
230
260

450
400
500
130
410
410
400
480
390
460

280
330
300
420
380
430
260
150
170
360

160
180
150
260
790
240
270
150
180
130

300
190
170
140
240
140
240
140
240
240

140
:00
310
150
230
130
160
160
250
1 *7\\

330
1,200

1RO
1,400
1,400

840
190
130
240
430

400
390
430
100
360
330
330
340
320
420

350
3RO
370
390
250
190
300
190
280
510

450
700
320
410
890

1,700
740
310
100
770

440
360
180
110
120
100
660
490
250
260

500
280
300
540
230
110
260
460
260
150

5.800
3^300
2,700
4,ROi')
4,5005:900MOO"
4,200
3,700
5,000

6,400
4,200
6,000
1,400
4:500
4,600
4,300
4,800
5,300
5: 700

5 700
4,800
5,600
5,600
3,200
1,300
4,600
4,300
5,300
7,900

3.500
3,400
2i800
4'JOO
2,900
3,6UU
3,400
9,600
1,400
5,700

3,900
4,100
1,800
1,500
1,300
1,600
4,300
2,800
4; 300
6,100

2 900
4,200
3,100
3,400
2,400
1,400
7 ? 100
3,500
6,400
2,000

8,000
iiSOO
1,800
r,2oo
1,500
2,400
3 flrtf!  -'!-   

2,400
5 , 500
11,000

6,200
5,500
9,400
1,800
5,300
5,600
5,200
5; 500
5,300
8,500

4,500
5,400
8,000
6,000
2,600
3 = 300
2J400
2,000
81200
13,000

1,900
1,400
4,100
6,100
1,800
1,600
1,400
1,900
2,000
1,900

2,000
1,500
990
760

1,100
880

2,000
1,000
1,700
3,500

1.600
2,000
2,30fi
2^600
1,600
2,100
1,400
2,000
4,600
2,300

38,000
13,000
21,000
29,000
30,000
19,000
22,000
15,000
20,000
25,000

34,000
23,000
28,000
11,000
42,000
33,000
47,000
21,000
28,000
32JOOO

23,000
25,000
30.000
24,000
24,000
12,000
16 J 000
17,000
31 ; ooo
28.000

19,000
17',000
14,000
17,000
16,000
19,000
16,000
32,000
15,000
53,000

17,000
47,000
12,000
11,000
ISiOGQ
13,000
36,000
11,000
29,000
53:000

37,000
i7;ooo
38,000
24=000
30,000
31,000
21,000
14,000
26,000
i3;000

15,000
4,700

20,000is;ooo
12-000
illOOO
12,000
10,000
li;000
ia;ooo
15,000
12,000
17,000
3,200

11,000
11,000
12,000
12,000
12,000
16,000

12,000
14,000
16,000
14,000
6,200
4,800
7 = 900
9,100
16,000
24,000

9,200
7,600
8,300
15:000
4,700
6:200
10,000
19,000
12,000
23,000

9,800
19,000
71700
7,100

14,000
12,000
14,000
4,800

i7 5 000
16,000

4,100
8,400
6,200
5,600
3,600
2; 700
7 ,'900
7,700

11,000
7,100

650
410
880
540
630
360
240
470
340
310

490
500
310
220
890
500
840
400
340
220

39
59
25
99

380
510
130
34
73
540

170
470
210
310
170
320
480
220
580
310

1 90
460
430
510
910
750
5AO
200
210
55

110
10

730
150
320

2,700
690
210
230
2?0

470

210
200
230
200
240
250
170
270
290

300
220
360
120
310
390
280
240
2RO
310

260
300
310
370
260
210
780
230
300
320

300
240
290
300
210
290
240
380
220
590

350
430
ieo
160
200
250
360
240
ARO
470

180
270
240
340
140
370
280
3RO

3EO
300



Table 2, Aqua-regia leachate data for iBinas-80-Bies affi sediments frcEi the Ugashik-Karlok study area, Alaska continued

Saspls ICP-B ICP-EP ICP-Sr TPP-Ra ;CF-La IC?-Ce ICP-V ICP-Nb ICP-Hn ICP-V

HR779
U6340
UG341
U6342
HR747
US344
UG345
US346
UG347
UB34B

UB349
U6350
U6351
US352
OS353
OS354
UB355
UG356
UG357
U6358

U6359
UG360
US361
US362
UG363
U6364
U6366
U6367
U8368
U6369

06370
US371
UG377
UB373
UG374
tlG375
US376
UB377
US378
SJ6379

UB3SO
U63B1 
U6382
UG383
UG384
U6385
06386
US387
UG388
UB389

US390
06391
U6392
U6393
UB394
US395
UB396
1)6397
U6398
US39°

13
6,6
6,8

, 7 ' 7
10
0, i.

13
8,8

10
10

11
7,2

11
1.6
7.6
7 714"

9,5
i*
17

13
17
19
IS
9.8
3.3
7.8

14
20
18

8.6
5.9
6,8

11
7,9

11
9,6

18
2.2
7.7

5.9
If!i 1.'

4,3
7,5
2.5
i. =  - 

4.3
4,1
4,4

7,5

8-217"

7.7
4,73'.5

1.6
3 = 3
4
5,4
1.2

7.9
21
9 7
3, *714*

15
8.1
7.2
7
5.8

6.1
6,6
4.7
4,5
6,1
6,6
4,6
5,9
5.1
4.6

4.9
4.3
4,4
4.6
4.8
4,5
6,1
4.5

11
30

4,3
9 = 4
5,4
5,7
6.2
8,7
8.7

26
6,8

10

50 ^

4. 8
8.1
8.8
3,9
4
5.1
1.3
3 = 2

4.7
3
3.5
4,7
4,7
5.5
s

19
6.1
4.5

N
.74N"

,23N"

N
N
,25
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
.27
N
N
kj
L2

,57
N
.31
,3fifi"

N
N
N
.63
,22

N

= 64
.44
= 065

1,3
.18

i
N

1.9

N
 j 7
N"

N
.029"7

H
= 18
,1
N

91
9.2

71"9.5

15
19
19
19
36

100

79
68
130
24
99
97
A 7

75
92
95

49
60
66

110
"7

20
15
12
66
95

21
9.3

59
68
10
8.4

13
13
13
15

11
13 ^
c '.

8 = 2
h

14
5

ii.

23

R .7
1 S
17
57
7 1

5
R.T

25
7?

15

89
77
35
36
50
40
16
16
65
70

70
62
99
 TJ

70
73

100
81
97

150

91
110
120
120
12
t S
18
18
41
57

33
30
38
25
25
42
28
22
24
29

16
2- 
13
1 \
15
14
19
12
15
27

25
32
28
25
9.9

17
19
2C
19
27

7 "

L4
2.8
1,8
1.6
1,8
7 <

1.1
2.5
7 7

7,6
7/5
3.5
Li
3.8
3.7
7 =

3,2
3.1
4,2

3.3
4
4,6
4
2,10 ~!
i. : .'

1.7
2,5
3.3
T 7

7 T

2.4
3.4
2.6
1.2
1.5
1.6
7 y

2-9
4," 6

2.7
5 = 2
-! 7

L7
3 = 6
2.3
1.9
2,2
7.4
4,4

2.1
2.5
2.5
2, 9
1.2
2. 9
2.2
2.7
5,1
7 7

6.8
2.5
5,2
1.7
1.9
i.6
3,2
1,9
3,2
5

5, 7
5,5
5
N
6,3
6
5,7
4,6
5,2
6,7

4-5
6.3
3.5
7,4
3,6
5.4
2,9
4.4
6
6,4

6,2
4
A

4.4
1.9
2,2
1 97,'i

5
14

4 = 7
ii

3,6
6,4
4.7
4,7
4.9
c.

8.9

7.9
4,7
4,7
5
1,9
7,3
4,7
5.6

10
6,9

4 = 8
2,2
5.2
3,2
3.7
2.9
3,7
2,4
3.4
4.5

4,4
7

5.2
1,2
4.1
4.2
4.6
3.6
4.2
6

5
5,6
7
5.9
3,2
3,6
3.2
3.7
4 = 6
5.3

4,2
3.4
2.8
3.4
2,1
2,8
2.6
5,7
S
6,7

7,9
8^5
4,1
2,1
5,4
4 = 4
47 'J

4,3
7.8

3,4
4,2
4.5
7j 7

7.2
4,3
7,6
3.9
4,4
3,6

3.8
.74

5,5
3.8
2.7
2.1
1.6
7,7
2.3
2.4

3,9
3 = 9
4,1
1,3
4
7

4.7
5.3
7 7

5,3

2,1
3,2
3,2
2-8
1 = 2
2.5
,8
,97

1.8
6,7

1,7i.'i
1.1
1,8
.51
,48

1,9
2.6
5.2
3,1

1,1
4
7

4.1
6.8
7,7
3!s
i
1,7
1.5

.47
= 82

1,6
1
.66

5
3 = 6
2.4
2,7
4.8

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N!

N
N 
N
N
N
N
N
N
N
N

9,3
w
N
N
N
N
N
N
N
N

510
130
310
360
490
360
360
7 On
260
370

350
260
360
110
380
350
390
270
71ft
360

280
320
380
350
200
130
740

310
330
420

370
250
270
270
1 iln
iTV

130
210
710
510
730

7un
1,600

180
220
230
290
260
170
77fs
540

220
280
270
260
130
240
2hO
310
Wi
290

110
75
54
47
66
47
47
44
F:0

50

91
66
58
34
110
86
120
52
61
57

32
36
37
36
59
61
56
71
44
58

38
67
34
52
67
75
52
54
33
47

40
53 
38
36
49
7-7

67
29
77
36

200
29

1307"
91

180
85
33
4977

34



Aqua-rsgia leachate data far ininys-BO-iiBsh sixain sediments from the Ugashik-Karluk study ares, Alaska continued

Sample

U6339
OG340
U6341
UG342
IIR'43
U6344
IJR345
UB346
OB347
UG348

UG349
UG350
06351
116352
UG353
UG354
US35n
UG356
06357
063 58

UG359
06360
OG361
UG362
06363
U6364
U6366
UG3£7
UG36B
U6369

063^0
OG3 7 i
UG3720"73

OG374
OE375
OB376
HG377
U637B
06379

U8380
U63B1
OB382
OG383
UB384
iJR385
HS38A
08387
OG38B
08389

UB390
OG391
OG392
U6393
06394
L1G395
UB396
06397
OB39S
116399

ICP-Cr

11
24
7 = 8
9.6

1 _ 

11

17t >. i. u.
7,1
8,8

16
13
14
q 7

13
1 7

13
11
±L

11

10
9,7

10
10
9,2
5,113**

9,310"
i   J

9
7 = 5
8,4

15
12
12
12
26
3.4

30

11
16
4,7
3.8
3,6
£ ,215 "

5,8
8,3

11

23
12
12
12
12
14
9,2
7,2

12
4,1

ICP-Co

9,1
7,9
5.6

15
12
11
8,2
6
4.9
6,7

8.9
6 = 6
8,8
2.6
8,8
7.3
9
6,5
7,6
8 = ^

7.3
8,7
9.8
8,4
7,9
4. A
7,3
7,2
3,7
9
7 I

8 = 3
5
A - 1

4." 6
";

6,3
16
6,5

31

13
25
4 = 2
3,8
4
7.4

15
5.7
9,4
m 
LL

6.9
3.3
8.7

12
9.4
7 = 8
8
6.6
a
4,9

ICP-Ni
~!-.'t

j_l
5 = B
:**  H

7,2
i \

13
3,5
6,1
7 = 1

12
\ i
13
3. 7
9.3
8,4
9,7
9

14
12

14
il
12
1 1
" 9,4
6 = 2
9
8.5

11
1 7

8,2
6,6
7,3
c
6 = 4
6 = 1
6

18
4.7

22

14
1 .1"3.5

2,7
7,5
3.9
7,4
4.5
6.1

15

10
15
9.1

13
7.6
5,8
5,7
5,4
7,3
3.9

ICP-Cu

73
C;5

IB
64
41
79
29
16
19
21

29
25
39
7,9

24
i-_
24
97
7.1

31

27
29
33
7V

17
18
29
19
29
 JjL

21
25
16
18
20
24
19
42
9,5

500

51
130

17.
18
15
14
45
7T

IB
43

13
20
29
75
17
15
16
26
13
P 7

ICP-Zn

A 1
42
31
48
52
56
41
32
44
45

48
7~

50
16
57
4fi
66
36
50
57

49
50
54
47T 1/
97
31
34
51
53

44
36
7.9
77

22
19
25
82
7°

57

43
59
30
44
42
22
Ti

22
31
110

28
42
44
317"

47
77
30"^A
28

!CF-Pb

N
4,7
N
N

1 0

<3,3
N
N
N
N

N
N
N
U
N
N
N
N
N
N

N
N
N
N

3,6
N

7 7

<3 = 3
N
N

5,4
3,6
E"N
N

 j , i
N

1 7

<3.9
25

5.7
18
7 .4

11
11
<2.9 '4

4.9
N

17

7.5
4^5
7
7 = 4
3.7
7

<3,6
5 = 9
N

3 = 7

ICP-HO

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
te
N
H

M
N
N
N
N
N
N
N
N
N

N
H
N
N
N
N
N
N
N
,34

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

ICP-Rn

N
,36
N
1.5
,82
N
N
N
N
N

N
K
N
N
N
N
N
N
N
N

N
N
M

N
,51
,35
N
M
N
N

,7
,55
N
N
,5
.85

n '"  
il , ^-

N
.83

8,9

,84
5,9
1.5
2.5
2.7

77

5
1.6
5
2,3

,57
N
.99

3.8
,7
.71
= 87

1,1
N
,4

ICP-Sn

N
M
N
N
N
N
N
N
N
N

N
N
N
N
si
N
N
N
N
N

N
N
N
N
N
N
N
N
H
N

N
M

N

N
N
N
N
M
N
N

N
N
N
n
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

ICP-H5

N
1U

N
79
47
94
3,8
3,1

hi
N

N
a. 7

N
N

<1,6
N

a. 9
N

< 2 , 6
<3,9

5.1
E 7

5,9
4 = 6

69
6,4
5,2
7  )

6^8
<3.1

14
6,9

I 1
(2,4
4:3

12
29
24
Is

160

18
84
44
10
9,7
6,5

15
19
13
73

5,3
6,4

34
79
35
7. A

19
9.4

\ i
3,5

ICP-E

N
H
N
N
N
rJ
N
N
N
N

N
n
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
M

N
N

N
N
i\i
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

Hi
N
N
N
N

N
N
N
N
N



ible 2= Aqiia-reqia leachate data for sinus-80-<nesh stream sediients fross the Ugashik-Karluk study area, Alaska cantiru

Sample

08400
US401
UB402
HR403
UR404
06405
UG406
OB407
U6408
UG409

US410
06411
06412
yB413
06414
00415
U6416
06417
US418
UG419

UB420
08422
OS423
U6424
U6425
JB426
06^27
06428
U6429
U6430

US431
1IR432
OS433
US434
08*35
06436
03437
06433
US439
U686039S

Latitude

57 1 16
57 2 1
5? 3 42
57 4 51
57 4 43
57 6 9
57 6 5
57 5 36
57 4 10
57 3 35

57 4 32
57 3 27
5.7 2 5?
57 2 II
57 0 13
57 0 10
57 6 11
57 3 39
57 7 54
57 7 13

57 6 52
57 9 T\
57 9 39
57 9 2
57 47 54
57 53 10
57 48 28
57 41 4
57 31 *6
57 35 46

57 11 48
57 11 50
57 11 58
57 !? 29
57 13 53
57 14 5
57 13 42
57 15 ?3
57 14 36
57 15 0

Longitude ICP-Na ICP-K ICP-Hq ICP-Ca I!P-Fe ICF- 1

156 47 0 
156 46 41 
156 50 34 
156 53 47 
ISA 53 39 
156 51 31 
ISA 51 54 
156 52 9 
156 49 23 
156 47 11

156 42 44
156 43 36 
156 42 1ft 
'56 4 1 47 
156 38 32 
156 34 28 
156 32 14 
156 32 43 
156 32 47 
156 31 59

156 30 28
156 27 7
156 26 7
156 25 52
156 51 18
157 17 26
157 30 41
157 33 24
157 46 26
157 13 49

157
157
157
157
157
157
157
157
157
157

0 ?5
2 11
4 49
5 58
6 51
7 26
8 3
6 33

5,300
4: 800
2',700
1,400
2,900
4,300
3400
0' TAA 
4.5 iUv

2,800
5:300

1.900
4:200
2;500
3,300
4,400
3,800
liSOOt '!(  ){}

V<m
2,000

1,800'4^0

1,700
5 5 ?0n

460
R6n
910

2,800
2,400
1J100

5,700
2 ; 400
1 5 900
2,100'700

1,900
3i3004;eoo
1,500
2,^00

6,200
5,600
3,100
1,800
2,000
?.4flO
5; loo
2,400
2JOO
4,200

1,500
2,200
1,500
11900
4^100
3,600
1,200'380

1,500'860

950
490
860

7- ?['>.!'}

?jnn
2,100
2,100
4,400
2,300
1,800

4,100
2,400
1,900
3;200
1,200
2,900
2,800
2,600

710
670

11,000
12,000
43,000
21,000
23,000
22,000
22^00
16,000
16:000
15,000

26,000
23,000
19,000
14,000
23,000
17,000
12,000
24,000
31,000
9,100

16,000
2?; ooo
22,000
33,000

5,100
8,000
7,400

12,000
15,000
4,100

21,000
15,000
9,500

15,000
3:500

29,000
21,000
33,000

8,200
160=000

12,000
12,000
4,700
3,300
7,200
7,100
4,600
3,500
6,300

11,000

2,800
11,000
11,000
12,000
12,000
18,000
10,000
11,000
12,000
6,500

9,100
1,100
5,500

12,000
2,200
4,100
5,000
8,500
3,800
2,700

12,000
8:200
5,300

13,000
2,600
9,500
9,900

11,000
:L500
6J200

110
320

14
370

75
180

63
10

250
230

120
500
370
"\ "\ f '

360
930
720
500
940
280

500
170
200
7"

250
370
190
400

1,000
ISO

74
11
33

540
170

1,200
390
710
170

N

330
^?fi

430
200
330
290
360
250
340
340

250
290
280
230
230
260
270
230
160
210

230
<63
17C
260
210
160
420
480
2^0
200

?9fl
180
140
250
120
150
230
290

83
N



Aqaa-rsgia Isacnate data for jninus-BO-nesh stream sediwnts f^oin the Ugashik-Karluk study area, Alaska continued 

ICF-Li ICF-B ICP-B5 ICP-Sr ICP-8a ICF-La ICP-Ce ICP-Y ICP-Zr ICP-Nb ICF-Hn 3

03400
UG401
UG402
UG403
US fi 04
U8405
U3406
US407
UB408
UG409

U6410
08411
06412
US413
05414
U6415
UG416
UB417
UB418
U5419

u64?0
US422
U6423
UG424
UB425
U6426
UB427
UG428
U6429
U6430

OB431
U6432
U6433
US434
U6435
UB436
U6437
U6438
UG439
U686039S

4
4 = 6
4.6
7 \

5! 5
1 7j.:'

6,9
3 = 6
2,7
4,8

3,8
4.2
3.' 4
? n
 J . i.

5,5
4 = 7
.3.5
5.5
7 = 2
3,4

3,2
.66

3 = 3
11
1.1
2.4
2.4
4,5
1.5
1 = 1

9,2
6.4
4.2
5,5
1.1
3.5
£; c

6 = 4
1.8
,65

5,9
5.9
6.3
A.I
5.4
9 = 1
A, 4
6 = 25 § -
/ . i.

7.3
3,8
8
9,5
5,8
6,7
7 = 3
7,7

11
6 = 8

R 7

7

7.4
3 = 6
5.8
6,6

14
11
7 = 4
6.2

5,2
4.4
4,4
4,8
6,4
7. 1
3.4
5.6
6,2
N

.37
,71
N
N
N
N
N
N
= 63
N

N
,073
N 1 "N"

N
N
N
H
,45

N
,036
.036N"

N
,?2
= 49
,84

?
= 59

.39
= 25
.39
N
= 67
hi
N
N
.63
71

 -'i!

3^
16
1 T

14
14
33
15i'/
75

5,6
14
10
11
30 75"8.5

5.9
ij

=. 0 .  , u

6
1.6
5,5

15
16
30
28
41
20
15

53
17
17
*~:' A"9.4
21
31
25
8,9
N

1 7

16
8 = 7

26
34
70

54
44
29
13

10
21
12
14
7:"i

-7

15
38
30
15

17
4,1

1 C 
A u:

49
24
40
45
16
8 = 4
7,8

50
78
?A
35
13
28
58
44
1 7
7.C

3,9
4,2
4.5
1,7
7 7

2,4
3.3
1.9
3,3
4.1
 ~i 73'.!
2 = 1
2
3.3
3.5
2-4
2,2
2,1
1.3

7,9*\7

1.5
2 = 4
1.1
2,2
1.9
2.6
1.6
1

7 =.

7 c

2,4
t,

, 79
i . ;

4.2
3.7
i . i

N

7,7

7.7
9.4
3
6,4
4.5
5.4
3.2
6 = 2
8

5
6,1
4.5
3,8
6.8
7
 j = /
4,5
3, 7 ? '

5
N

1.8
3,8
N
2.9
2,5
4.2
T 7

N

5,4
5.1
3.9
7 = 7
N

4 = 8
7.8
6.7
N
N

4.1
3,5
6 = 4
3,1
4,2
4.2
6.3
4
2,9
3,4

3.7
4 = 5
4,1
3.8
4.2
5.1
4
4.2
3.7
2.1

4.4
1.2
2
3 = 5
.88

1.0
2.1
3.5
2,1
1=4

4.4
7 ~!

ill
4,4
.9

3.3
3,6
4.5
2,3
.78

1.2
3 = 2
.71

1-3
2.7
.71
.92
.6

1.8
1.9

,42
5
2,3
2,9
3.9
 3 , /
2=6
L

2,6
1,7

2.2
,4

\
.41
.31
7

1.1
2.4
1,9
1,1

i 0

.6
N
2.3
.34

3 = 5
1,9
T"'.44

N

N
%
N
N
N
N
N
N
N
N

5.5
N
N
N
N
%
N
N
N
N

N
8.8
N
N
N
N
N
N
N
H

N
M

N
N
N
N
fi

N
N
N

280
260
620
190
390
250
410
240
240
270

140
330
230
260
370
320
150
310
280
160
"50

47
160
600
90
170
180
220
170
84

290
240
ISO
330
61

290
310
470

96
64

18
24
19
59
26
57
34
23
38
31

130
67
57
34
55
60
44
67

1 fiO
27

61
110
34
54
14
27
15
36
A A
11
40
32
Li.

44
1 5

110
55
78
73
1



Table 2, Aqua-regia leacha:e data for niiniiE-BO-sesh streans sediments froi the Uqashik-Karluk study arsa. Alaska continued

Sample

U6400
US401
US402
08^03
UB404
US405
U8406
U6407
H64ns
U6409

UR410
08411
UG412
06413
U64i4
US415
US416
UB417
UG418
UG419

US420
US422
UG423
US424
U6425
U8426
U6427
U642S
UG429
U8430

UG431
U8432
U8433
J6434
UG435
UG436
0*437
UB438
U6439
yG8wi~9q

ICP-Cr

4,6
c , 3
5,1
6,6
6

15
6.8
6,7
6 = 2
8,3

11
9.4

10
6,6

15
10
4.4

11
15
4,2

7.9
S.6
9.5

30
o 1
i. , X

4
3.4
7
S.6
2.4

17
q p

4". 6
6,7
2.5

11
1 7

19
10
12

ICP-Co

5, c,
5.7

16
6,3
8.8
7.9
8.1
6.9
6.3
6,6

4.6
5,7

10
8,1
8.5
5.8
3,4

11
10
3.8

4.4
?,3
4.4

15
( 72.*4

1.9
4^2
5,1
L7

3,2
5,7
3.7
4.4
1.5
6.4
7 i

Ms2,'s

!CP-Ni

3« 7
c

1 ",

1,2
n

13

13
13
6,2
6,2

4.3
5.1
7.2
6.9
9,2
6,6
3.1
8.1
9.?=
3^6

3.9- r

5,4
1 0 
J. !

L. I -

2,9
2,6
6,7
6.7
2,5

15
8,1
T

6.8
5.6
4.9
7,4
3.7
3,5
N

ICP-Cu

7 I

9
36
14
18
77.

29
19
10
10

14
9,2

97
18
"T
i-w

17
12
77

20
n

7 "1,8

12
4?
1.7
2.6
3.9
9,3
4.6
\ i

19
13
6.8

10
? = 9
8.9

18
49
100
48

ICP-Zn

23
26
120
33"
42
55
41
26
27

17
29
"7 
i-j

24
49
37
20
50
42
29

56
7,6

97

67
13
19
17
TT

2?
13

41
40
27
31
14
40
39
77

16
46

ICP-Pb

N
N

60
4

1 7"4.7

5.7
4,5
4,1
N

3.R
N
N
N

<2,7
N

<2,7
11
<5.4
14

7ft"N
4.1

<3.4
N
N
N
N
N
N

N
4,5
3,4

<3.1
N
N

6.3
IB

N
N

ICP-Ag

N
M
,56
N
.5
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

ICP-rio

N
N

2.4
.58
= 85
.41
,51
,45
,63
N

,56
n

2
.58
N
N

3,8
1.4
i 7

LI

2.3
,64
.61
.85
N
N
N
N
N
M

hi

N
N
.41
N
N
N

1.2
1,9
N

ICP-3n

H
N
N
Ki

N
N
N
N
N
N

N
N
N
N
N
N
N
N
K
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N

ICP-As

N
N

44
5 = 1

20
e,8
7,7
&is
6,3
4,4

3,2
<1.7
9,7
6,5
<3.1
<2.1
38
31
56
26

9S"^.5

34
22
3.8
1 ,9
r-; 7
i. I !

3, 5

2^3
1.6

<2,2
2,9
3.9
3.8
1.5
8 = 6 R,R43 "

T 1 
/ , i.

26

ICP-t

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N<y
N
K

K
N
N
N
N
N
N
N
N
N

N
N
N
N
N
N
N
N
N
N


