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INTRODU~TION 

Tl>ie report presents r'!sultY. of o llydrogeochem.ic.--1 and Str.e11m Sediment 
Reconnaissance (HSSR) of the Point Hope NTMS quadrangle, Alaska. ln addition 
to thi1 abbreviAted data releafte, more complete data are available to the 
pubJic in mar.hine-readable form. These machine-readable data, as well as 
quarterly or semiannual program progr~ss reports containing further 
information on tho HSSR program in general, or on the Lo• Alamos National 
Laboratory (LANL) portion of the program in particular, are available from 
DOE'• Technical Library at its Grand Junction Area Offico. Inquiriel 1hould 
be directed tor 

Technicftl Library 
Bendix Field Engineerin~ Corporation 
P.o. Box 1569 
Grand Junction 1 CO 81.502-1569 
(303) 242-8621, Ext. 279 

Prasented in this data release are location data, field analysee, and 
laboratoty ~nalyse• of several different sample media. ~or the sake of 
brevity, many field site l)bat~rvat~ons have not been included in this volume; 
these data are, however, available on the magnetic tape. Appendi.x A describe• 
the sample media and summarizes the analytical results for each mtidium. The 
data have been subdivided by one of the Los Alamos National Le.boratory sorting 
programs of Zinkl and other• (198la) into ltream-eediment samples. For each 
group which contains 1 sufficient number of observation•, etatis~ical tables, 
tables of raw data, and 1:1,000,000 1cale map1 of pertinent elem.nt1 have been 
included in this report. Also included are map1 1howing re1ult1 of 
multivariate 1tati1tical analyses. 

The Point Hope NTMS quadrangle hydrogeochemical reconnaiesance was performed 
by the Los Alamos National Labo~Jtory, under contract to the Grand Junction 
Area Office of the United Statu Department of Energy (DO!) 1 ae part ,,f the 
National Uranium Resource Evaluation (NUR!) program. Lo' Alamo• Natitnal 
Laboratory wae ruponlible for conductiug the HSSR pro~ram in the 1t:ate1 of 
New Mexico, Colorado, Wyoming, Montana, and Alaska. Thil data release wa1 
prepared by Bendix Field Engineering Corporation in order to make the data 
available to member• of the public wi1hing to u1a the information but having 
no accea1 to computing faciliti••• 

lnfor~tion on the field 4nd analyticBl procedure• u1ed by the Lot Alamol 
National Laboratory during SBmple collection and analylie may be found in any 
HSSR data releaee prepared by the L1boratory (see, for example, Planner and 
othen, 1981) and wtH not be included in thil report. 

3 
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RESULTS 

Population statistics for stream sediments are given in Table '• This table 
contains st&tistica such as mean, standard deviation, skewness, and kurtosis 
for two different populations: the total population .and a population 
consisting of only those analyses that are above the detection limit (ADL) for 

·each element. In addition,.data are pro~ided for each VQriable f.or the total 
number of samples possessing analyses, the number of &nalyses ahove the 
detection limit (NADL), tht! number of analyses below the detection limit 
(NBDL), and the number of miuing analysos (HISS). Also tabulate!d for each 
variable are the maximum value, the minimum value conaidered .tbo,·e detection 
limit, and the maximum detection limit •. Variable detection l~.!11it1 account for 
the fact that the !Mximum value of the det'l!ction limit 11 occ:,,aionlllly greater 
than the minimum valua conaidered above the detection limit. 

Haps of elemental concentration•, ratioa, factor acorea, and reaiduals were 
prepared by a computer program which rt!presents data values in their correct 
lat1tude-lon~itude positions by symbols which vary in aize and intensity in 
proportion to the value being plotted (Zinkl and others, 1981b). A map of 
uranium concentrations 11 stl'eam aediment 11 presented 111 Plate 1. Thorium 
concentration• in ttreRm sediment samples and thorium-to-uranium ratios of 
at~eam sediment umplea are plotted in Platet 2 and 3. Locationa of atream· 
aediment aamples are shown in Plate 4. · 

In addition to the full-shed plates, several page-sized maps and figures are 
included to aasiat in int~rpretation of the data. A scatter plot of uranium 
versus thorium in stream s~dimenta i~ shown in Figure 1. This plot may be 
used to identify groups of eamptes which differ· lignific:antly from nol'IUil 
crustal Th/U ratioa. Deviation• from normal ratioa ma1 indicate areae ahoving 
uranium enrich~nt or depletion. 

When multielement data are provided by t.ANL, IMPI nf eJ.ementa c:onlidered 
useful in uranium exploration ara included in the data releaat. Figural 2 
and 3 ahow vanadium in atre~ aedimentl and copper in atream aedimtnta, 
reapect i vely, 

Chelllical Anllyth and field data for water umplta from thil quadrangle tttrt 
open filed by the DOE Grand Junction Area Otfic~ •• CJBX•245(81), 
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MULTIVARIATE S'rATISTICAL ANALYSES 

Stream-tediment analyses w~re edited by the FACEnT computer program (Shettel 
and othere, 1980) in prepar~tlon for multivariate etatistical analyses, by 
eliminating samples and variables with insufficient dat,. Information 
contained in the etream··aediment and lake-tedlment tfata lets before and lfter 
edtttng is ehown in Tables 2 and 3. The edited data aete are logarithmically 

. tranltormod prior to the application of etatiatical methode. 

R-mode factor analysie (Table 4) waa performed on the transformed edited 
eedimP.nt data. R-mode comparee variable• over the ren~e of samples; Q-mode 
comparee aamplos uain~ the variable~. Vector analy111 attempta to ehow the 
geochemical rolationahipa thot exist in the data by reducin~ the 
dtm•nsionii!Hy of the multivAriate obu.rvationa (l,e., by grouping veriabJ.ee 
that ere highly corr~lated lntc "factare"), ln the eediment data, uranium 
typically loada with Ce, La, Fe, Mn, V, and Sc, which ia characteristic of 
monazite, ztrcon, the magnetlte-llmenitll aulte, and the iron··man~ane11 oxldee 
families of mln~ral•• Result• of factor analy1i1 of ground-water data usually 

.,., uranium loading with the mAjor iona, conlirm.lalg the relatlonahip between 
ur•t. um and 1pecilic conductance. 

Be~.uee of the htgh degree of correlation between uranium and those element• 
auociated with r11htat1 minerall, atep-whe multiple regreuion (Table 5)'. 
was employed to "correct" the raw uranium vAlue for that which is present in 
h@avy or resiatate minerals. A map of the regression reaiduals 1how1 those 
areas where uunium cannot. be explained by the occurrence of reehtate or 
heavy m.inerah (high positive redduah ~. 11111 technique enhances anoiiD.I.I\u .. · 
umplee by euppuuing background population• r .. u.~ ·. • ng from resiltate ,. r. 
heavy mineral•• Factor acore and tesidual. mapa are ahown in fisurea 4 ' 
through 7. 
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Table 2. StrP.nm Sediment Data Before Editing 
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STO DEY 
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,.11 
,il!·\1 

II :'~ ·,q 
If~,; 

1 ltH 
2 ~u 
3 Ul 
4 u 
' AG 6 H ., co 
e r.u 
Q Nq 

10 ,. r 
11 p~ 
12 SN 
13 w 
HU 
B ~e 
16 zq 
11 .. a 
1e 'E 
1~ L! 
20 AL 
21 4U 

22 ~· 23 CA 
24 ce 
2!5 CL 
26 co 
27 CR 
28 cs 
2Q 'lY 
30 Ell 
31 ,:r; 
32 HF 
33 IC 

14 LA 
, LU 
16 "G 
31 ~N 
U t4A 
3Q It 9 
40 u 
It 1 ,C 
42 SM 
43 SR 
44 u 
"' T~ lt6 TH 

.4 

' 3 
0 
3 
3 
3 
3 
1 
3 
3 
3 
3 
3 
3 
3 

221 
221 
221 

0 
0 
0 
0 
o. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 

l' 
0 
3 
0 
0 
0 

1.81 
2.26 
le36 
o.oo 
le36 
1.16 
le36 
1.36 
le36 
1.36 
1.36 

.1. 36 
1.36 
1t36 
le3b 
1.36 

100,00 
too,oo 
100.00 

o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o.oo 
o,oo 
o.oo 
a.oo 
1. 36 

11.31 
o.oo 
le36 
o.oo 
o.oo 
o.oo 

I) 

0 
0 
0 

216 
zu 
21!5 

\ 
218 

0 
30 

213 
207 , 
213 

0 
0 
0 
0 
0 

221 
1 .,., 
1 

207 
0 
1 

' 1 
1 
0 
1 

10 
3 .. 
" 0 
0 

11 
205 

0 
1 

z1q 
206 
17' 

1 
0 
1 

o.oo 
o.oo 
o.oo 
o.oo 

q8,64 
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97.29 ... , 
q8.64 
o.oo 
13.~7 
qb,U 
q3,67 

2.71 
q6,3~ 
o.oo 
o.oo 
o.oo 
o.o~ 
o.oo 

100,00 
3.17 

21.21 . "' ,3.67 
o.oo .4, 
2.26 .. , ,,., 
o.oo 

·"' •• ,z 
1e36 
1.81 
1.~ 1 
o.oo 
o.oo 

31te81t 
qz,?& 
o.oo .. , 

qq,to 
,1.21 
'7C1,1' ... , 
o.oo ... , 

7.1, 
111.1' 

8el99 
2.,.8 
z.,o 
2e!56 z.,6 

32.00 
10.00 
3f3e16 
q,6, 
,,2q 
8.13 

18.01 
2.&, 

11;.1q 
o.oo 
o.oo 
o.oo 

57118.2, 
e01 

q4le26 
16344.91 

52e61 
?1 •. 18 
zt,qt 
eq,s6 
,.,zq 
4eltlt 
t.o, 

,q, 
84.40 

4e14 
le04 
o.oo 

.56 
e62 

2,.64 
o.oo 

12.,7 
12 .5.3 

2.06 
3.02 

19.53 
1.30 

49.54 
o.,o 
o.oo 
o.oo 

15126 .e .. 
· .ot 

1733.06 
28440,74 

11telt' 
14,,1, 

8.64 
16.11 
1.~1 

. ··'" •. 31 
qzo.,,q, 

2.23 
lt375.,0 

6e66 
.o~ 

7781eiJ6 
408.4' 

4613.67 
2Cie18 

le07 
3e02 

,qz 
,0.50 

.lo .1., 

·~·.~,;~~:· 1~1~~:-;~;;;;-~;-;~;;l:;;·:--2;i·-----·---------------· 
·~ 10 frr 
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47 Tt 
48 v 
.. q y" 
'0 l ... 
H TU 1 ... , 27 

86 
0 

12.22 
u.qt 
o.oo 

13115.97 
6.n 

1291Ze23 
27.43 

• 34 
040,.61 

661J,q5 
lO,ql,6q 

5le08 
lell 

1o.q1 
le6Z 

111.,6 
e65 
·56 

7e23 
1'72qe11 
Ule41 

3e48 
o1,3q 
2.6, 

z.o., 
l)qq·l' 
,6,87 
1.24 

74,eq ,,, 
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I,, 
.,,1 
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.. ~. 
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I . ' 
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. 1·•:{', 
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,, 
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,. 
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~·'!'' . 
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~, I~ 
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, ~:' ,,. 
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Table 4. It-mode Factor Analysia of 
(continued) 
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Table 4. R-.qde Factor Anslyai3 of Stream Sedt.ent Data 
(ccntinued) 

FACTOR 
1 2 3 .. ' EIGENVALUES 11. ZOOZf• 6.26970 2.01894 1.74237 1.57993 

CPTV • 32001 ~49914 .55740 .60718 .65232 
EL EII\ENTS UNROTATED FACTOR LOADINGS ~ 

PH -.08~~3 -.12672 -.3b279 .22569 .39057 -
MU -.01457 -. 362'09. -.0311t9 -.02217 -.ooeu 
UR .21982 eU.122 .3'J010 -.02413 -.lt2052 ~· 

u .21t871t -.81t110 -.20319 .07118 .00183 ;;: 

cu .55102 -.ltlt075 -.33871, -.29370 .011875 
.. I .2~945 -.56962 -.10291 -.29841 .02210 
DB .-5Zit76 -.27439 .28275 -.02402 .02362 
AS • 70038 • 14847 -•23655 -.35157 .138(4 -:R .31t531 .5931t2 -.38736 .lt1929 -.291t90 
Al efllt890 .41195 .09119 -.09351 el3251 .... 

-.6ltlt03 -.ltlt91tl -.13039 -.0591t3 ~~ 8A .18617 
l CA -.H824 -.721t54 ~.03037 .18217 .Oit309 .. 
~.-

=-=-- - (£ .89166 .05979 .11011 e0831t2 -.07659 
~ co .28764 -.09164 .11663 -.19689 -.53300 -=-::::- .CR .lt3926 .25711 -.lt5199 .00480 -.06124 -;.=...-· 

e: cs • lt7904 -.60560 .28557 .18280 -.00836 
.=- OY .62331 -.32309 .03036 •23907 -.02752 j-· 

f ·- EU e61t562 -.37651 -.321137 -.12707 -. Zlt~lt1. 
FE .80663 .35533 .07008 -.21239 .14272 
HF .31311 elt7376 -.lt7870 e44719 -.3f'e26 --

IC • 7911t9 .04199 .19020 .08334 .10971t 
LA .73865 -.lt261t8 -.00196 .19276 -.10934 
LU .53113 -.29661 -.13478 .23101 -.201t87 

"' -.13665 -. 56672 • .13726 .19291t .09172 
MN • 21444 -.36102 .10383 -.0171t1 -.0679A. 
NA e2151t0 • 78 562 -.28454 -.25755 .05748 
liB .5b83fo -.06326 .20701 .14811 elt0168 sc • 95843 -.0511tlt .01293 -.J !167 .121t57 . 
s" .85186 -.20856 .13586 .10628 -.1069lt 
TH .90714 -.00126 .21376 .10937 -.03373 
TI .71t473 elt6061 e01t71t5 -.00070 -.02805 v • t!3071 -.2C.799 -.18981. -.21t736 .22320 
Y8 .31962 -.14651 .03130 .49206 .05807 ., 
lN -.25253 -.26141 -.!»0955 t -.40820 .11978 .-- TU .55367 .65762 .33581 .0331t8 -.02932 
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Table 5. Regression Analysis Results, Stream Sediment 
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lable 5.. Regression Anal.ysis Results, Stream Sediment 
. (continued) 

~TEP NO,· 3 

ENTERED VA'IA~LE 26 

I=•LEVH 
ST4NOAQO ERROQ OF Y 
NULTIPLE COR~ELATt~N 
R•SOUAI\EO 
OEGqees OF FREEOO~ 

CONSUNT TUM 

YUU8Le 
11 
1b 
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Table .5. . Regression Analysis Resulte, Stn.\111 Sediment 
(continued) 

STEP NOt ,., 

IH..,OVEO iUU~LE 11 

F•LEVEL lelt101Z 
STA~OUO e A P ,., OF Y el27Q3 

1t MULTIPLE COP~ELATT1N elt7500 
R•SOUU EO .76,62 
DEG~HS OF FRHOOM 201 CONSTANT TUM '·26649 
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STAN~4~D ERPIJA OF V .u~q,. 
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Table S. Regression :~nly~ia Results. Stream Sediment 
(continued) 

VUUALE 
10 
16 
2Z 
u 

STEP ~0. 

AETA ~»lli"E 
•,8CIJ5H+CO 

e2Q7B1E+OO 
e317,3E+C'O 
e61t653E+OO 

ENTE~EO VA~IA9lf ' F•LEVEL 
ST&~OARO Et.AOP 0~ Y 
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32 

HTA P~I~.; 
el iA24E+OO 

•e77034E+OO 
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Table 5, Regression Analysis Results, Stream Sedjment 
(continued) 

ST~P NO, 11 

E~TelltO VUJA._LE 8 

r:-LEVEL 6e6315B 
5TA~OUO EU10 OF Y e10h24 
~ULTIOLE COPOELATION .~1692 
P-souuen ,B4074 
oe~oees rF Foeeoo~ 200 
CONS~A~T TU"' 'e766H 

VARIABLE !'ETA POt.,E "eu HCBETAJ 

' elH02E+OO ,<H5t<H•Ol e291!!15E•01 
8 ell 97~E+OO e60120E•Ol e2H4~F:-nt 

10 •e82370E+CO •e78312E+OO elt14~4E•Ot 
16 eZ5A12E+OO el722H+OO .2,teoe-ot 
17 • Blt55e+OO ,1QQ5?.E+OO ,4•635E•01 
22 • 26':>8 7E+OO e301"5E+OO ,4Qt96E•Ol 
32 e45Q3 1H+OO e3821~E+OO •" 112 2 e-o 1 

SUP NO, 1.2 

E~TEO!I) VUUIHE 14 

F•LEVEL 7,42820 
STANOA~O EPPOP OF Y .1045' 
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o-~'.lUUEO e84blt7 
OEG~EES OF FOEeOO~ 1Q9 
CONSTA~T TER~ 5.81381 

VUIULF AEU POI"'E 1\'=TA '~cBEUJ 
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10 .... e 11 q 6 e·· o o .. ,773~ 6E+0('1 ,e;2c;o6~•0l 
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22 .zeo~6e+oo • 'H 779£+00 ,,o1,~te-ot 

32 •44416£+00 ·3~q531!+00 ••6614E•01 
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Table 5. Regression Analysis Reault•• Stream S~diment 
(continued) 

STEP NC, 13 

ENTE~EO VAAIA~LE, 1' 
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Tabl• 5. R~gresaion AnAlysis Reaulta, Stream Sediment 
(continued) 

STEP ~0. 1' 

IE~~VEO VA'I~AL! 1~ 

F•LF.VEL 
ST&~OARO E~~OR OF Y 
~ULTIPLF. COQ~EL4TI~~ 
q •5QUAq E, 
OE~REES n~ FIEEDn~ 
CO~STANT TEll-. 

VUU~LI 

' 8 
~ 

10 
1' 
16 
17 
22 
u 

STEP NO, 

qeu o•r .. e 
ell'119E+CO 
,9,214F.-01 
ellt0641!+CO 

•ee896fiE+OO 
•e13748E+OO 
e2~617E+OO 
e14 llle-+00 
e22~'4F.+OO 
,,Q,63e+OO 

16 

•e~OVEO VARIA~LE 4 

~-LEVEL 
STA~OARO ERROQ nF V 
~ULTtPLE COAAELATinN 
o -souu EO 
OEG•ees OF F•&F.D~~ 
CONSU .. T TEA~ 

VUU"LI 
5 
9 

1.0 
u 
16 
11 
2Z 
32 

BET& DltiME 
e17208E+OO 
e1541H+OO 

•,8,~041:+CO 
•e14120Q E+OO 

e25,CJOE+OO 
,1,.204E+OO 
e2l201E+OO 
+~!lb,E+OO 

3,q3H, 
.1o1qq 
,Q244Q ,e,,.6,. 

lQ't 
,,93QOQ 

IP:U 
,CJ1b70E•01 
e4170!)~·01 
, H'7~E+OO 

.,,4,t',E+OO 
•el~246E+OO 
el77~oe +00 
el ~ 217 E +OO 
,z,,A4F+OO . 4Q'" E+oo 

... 441\8 
e1C!81 
e':l2273 
,,.5143 

199 
'•'1,10 

21 

,.n, 
e11664E+OO 
, Bq11E+OO 

••·~ l3 1 7f+UO 
•• UI)OOE +00 
.t 7074! +00 
e1U?6E+OO 
• 2401' 2 E +00 
•U'4~!+00 

SEfAETA, 
t!800t-I!•Ol 

·, 2~7UE·01 
e40730F•Ol 
• 4~771 e-ot 
e14 14'H•Ol 
• 2'e 21 e-ot 
t4701t3E•01 
.4!!9H e-ot 
•52373E•01 

SUISFT&, 
e2&C10E•01 
e40'~~E-Il\ 
···~10~·01 
e1437' E•01 
•2"ZO~•'lt 
e47443E•Ol 
• 4" ,12 ~-01 
t!S0"11!-~l 
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Table '· Regreee1on Analyeie Resulta, Stream Sediment 
(continueti) 

ENTF.AEO VARIA~lE 20 

F•lEVH 
~TA~OAIO ~~P~R OF Y 
MUlTT'LE COPRELATION 
•-saun eo 
OEGAfeS MF F~E~DC" 
cn-.ST&NT TEO .. 

VUU'.LE 
5 

"ETA PRtf4E 
,U,QOE+OO 
e31Q,H+GO q 

10 
15 
u 
11 
lO 
22 
u 

ANAL YUS 
TE~I'4 
TOTAL 

oeG 
EIU 

•e81J112E+OO 
•e12741E+CO 

,z,870C:+OO 
el3396E+OO 

•e17363E+OO 
e2U4111E+Ot) 
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oF vuu~ce 
u 

e11t 1 7 4 E +0 2 
el2121tE+OZ 
e20502E+01 

,.36627 
el0176 
,qz"e' 
,1115535 

1Qfl 
,.06800 

22 

8 fTA 
.12601~+00 
e33l22E+OO 

•e81?qOE+OO 
- • 12 276 F •o o 

.17261£+00 
e172qt,E+OO 

•,l,qOlE+OO 
• 26400 !+00 
•'1729E+OO 

.. ,; 

.13471'!+01 

.103551!•01 

SECil!T~t 
e260,.,E•Ol 
•""17~'E•Ol 
•"'311E•Ol 
.~4'1t"E•Ot 
.~471>4E•Ol 
e47llt~~-ot 
e68644E•01 
,t,q087E•01 
,,o,.oqe-o1 
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Appendix A. Stream Sediment Data· 
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