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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 arid be 
submitted to the President and Congress. This report is one of a 
series of publications that presents geochemicaJ and 
mineralogicaL data determined during the mineral assessment study 
of the Iditarod quadrangle, Alaska. The analytical results of 
the stream water samples collected during the study are presented 
in this report.

INTRODUCTION

During the summers of .1984-86, a reconnaissance geochemical 
survey was conducted in the Iditarod quadrangle, Alaska (Fig. 1). 
The quadrangle is bounded by latitude 62°N to 63°N and by 
longitude 156°W to 159°W. The area comprises approximately 6,700 
mi 2 (17,3,r-0 km2 ) in the west-central portion of the Alaskan 
interior and includes the Beaver Mountains and part of the 
Kuskokwirn Mountains. Part of the Innoko National Wildlife Refuge 
is located in the northwestern corner of the quadrangle and is 
also included in the study area. The quadrangle is sparse.1 y 
populated with two small communities at Flat and Takotna and a 
few isolated mining camps. Few roads exist throughout the 
quadrangle and access to much of the area is limited to travel by 
air or foot. However, boat access is possible on some of the 
larger rivers.

The terrain is dominated by low rolling hills and broad 
sediment filled lowlands. This terrain is best exemplified by 
the Kuskokwim Mountains in the central portion of the quadrangle. 
The most rugged topographic expression occurs in the Beaver 
Mountains and a few other mountain peaks scattered throughout the 
quadrangle. The maximum elevation, 4,055 ft (1,236 m), in the 
quadrangle is located in the northern Beaver Mountains. Much of 
the western portion of the quadrangle is swampy, especially Ln 
the Yetna and Iditarod River basins. Most of the quadrangle is 
covered with vegetation that ranges from northern latitude 
forests to subarctic tundra.

GENERAL GEOLOGY

Cretaceous sedimentary rocks of the Kuskokwim Group form the 
dominant bedrock in the Iditarod quadrangle. These rocks consist 
of thick sequences of intercalated sandstones, shales, and 
conglomerates (Bundtzen and Laird, 1983). Rocks of the Kuskokwim
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Figure 1. Index map of the Iditarod quadrangle, Alaska.



Group primarily represent deep water turbidite facies, but lesser 
amounts of shallow shoreline facies rocks also occur in the 
sequences (Miller and Bundtsen, 1987). These rocks have been 
deformed into northeast trending sync.lines and anticlines; high- 
angle faults appear to parallel these folds. A major northeast 
trending strike-slip transcurrent fault, the Iditarod-Nixon B'ork 
fault, transects the central portion of the quadrangle.

Late Cretaceous to early Tertiary volcanoplutoriic complexes 
intrude or overlie the Kuskokwim sedimentary rocks at several 
localities. These complexes consist of basalt and andesite 
volcanic flows that are in fault contact with or overlie 
monsonite plutons. Emplacement of these rocks is apparently 
controlled by the high-angle faults. An extensive felsic to 
mafic volcanic field, that is coeval with the; volcanoplutoni c 
complexes, covers much of the western portion of the Tditarod 
quadrangle (Miller and Bundtzen, .1987),

Precambrian to late Paleozoic rocks that represent parts of 
the Innoko, Ruby, and possibly Kilbuck terranes are exposed in a 
narrow belt, in the west-central part of the Iditarod quadrangle. 
The extension of the Innoko terrane in the quadrangle consists of 
Mississippian to Jurassic chert and volcanic rock (M. L. Miller, 
written commun., 1987). The Ruby terrane is composed of 
greensohist facies metamorphio rocks of probable Precambrian to 
Pa 1 e o s o i c a ge (An ge 1 on i a r; d M i 11 e r, 1985). T h e po s s i b 1 e K i 1 b s; c. k 
terrane equivalent consists of amphibolite grade rocks that yield 
a Proteroaoic protolith age, but have a complex metarnorphie 
history (Miller and Bundtaen, 1987), All three units are poor.ly 
exposed as narrow northeast-southwest trending belts,

A relatively minor exposure of ultramafic and mafic rocks 
has been mapped in the northern-most central, portion of the 
quadrangle. These rocks are probably correlative with the 
Jurassic ophielites of the Yukon-Koyukuk trend further to the 
north in the Ophir quadrangle (Miller and Angeloni, 1985).

METHODS-OF STUDY 

Sample Media

Geochemical results presented in this paper are from stream 
water samples that were collected from active channels of 
perennial first-order (unbranched) streams and second-order 
(below the junction of two first, -order) streams, as determined 
from topographic maps (scale 1:83,360). The area of the drainage 
basins ranged from 1 mi 2 (2.59 km2 ) to about 5 ml 2 (13 km"). 
Sampling density was approximately 1 sample site per 9 mi- 
(23.3 km2 i. Cample localities are shown on Plate 1.



S amp1e C o11e c t i on

Water samples were collected from as many streams as 
possible in the study area. At each site, both an urifiltered and 
a filtered water sample was collected. Approximately 250 ml,< of 
unfiltered water was taken directly from the stream ire 
polypropylene bottles that were thoroughly rinse>d w.i th the stream 
water at each site. Approximately 100 rnL of the stream water was 
filtered through a 0.45-micron Millipore filter at each sample 
site. Filtered water samples were stored in polypropylene 
bottles that were rinsed on site with a liberal amount of the 
filtered water. The filtered water samples were acidified with 
about 5 drops of concentrated nitric acid to prevent 
precipitation of metals and bacterial growth. Duplicate samp-lea 
were collected randomly throughout the study area and are 
designated with Dl, D2, D3, and D4 suffixes in Table 1.

Sample Analysis

The trace constituents lithium (Li), cadmium (Cd), copper 
(Cu), iron (Fe), potassium (K), and sine (Zn) were determined 
directly from acidified stream water samples (Table 1) by 
inductively coupled plasma atomic fluorescence spectrometry (ICP- 
AFS). The ICP-AFS procedure used in. this study is described by 
Sanzolone and Meier (1986). Arsenic (As) was analysed on 
acidified stream waters by graphite furnace atomic absorption 
spectrophotometry (GFAAS) using a method adapted from Perkin- 
Elmer (1977). The anions suJfate (S04- - ), nitrate (NOa- ), 
fluoride (F~), chloride (Cl~), and nitrite (N0a~) were determined 
by ion chromatography on unfiltered water samples following the 
procedure designed by Fishman and Pyen (1979). Uranium (IT) was 
determined on unfiltered water samples by laser excited 
fluorescence using the method of Scintrex (1979), Replicate 
analysis of laboratory standards indicates a analytical precision 
of about + 5 percent for all analytical procedures used in this 
study. The lower limits of determination for the elements listed 
in Table 1 are as follows:

As. ..........

Cd. ..........
Cu. ..........
Fe. ..........
U. ...........
K. ...........

.............. 1

.............. .1

.............. 1

.............. 1
i

...........0.10

.............. 1

PPb

ppb
Ppb
ppb
ppb

ppb
Zn......................... 1 ppb
S04.....................0.01 ppm
NOs.....................0.01 ppm
F~ ...................... 0.01 ppm
Cl" .................... .0.01 ppm
NC>2 ".....................0.1 ppm



ROCK ANALYSIS STORAGE SYSTEM

Upon completion of all analytical work, the geoehemical 
results were entered into a computer-based file called Rock 
Analysis Storage System (RASS). This data base contains both 
descriptive geological information and the analytical data. Any 
or all of tlris information may he retrieved and converted to a 
binary form (STATPAC) for computerised statistical analysis or 
publication (VanTrump and Miesch, 1977).
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I
N

I
I
I
2

2
2
2

2
I
I
I
Z

N
2
2
2
I

I
I
I

N
I
I
2
£
2
I

I
2
I
I
2
£
£
*
£
£

4,

2
2

> 
2
^
£
£
I7

r-

£
2
£
I
7

G

I

£
£

£ f O7 n/* T 
Ob lu Cil
6 * 851
OS 2 851
fr 2 821
*5 S 851
SI 6 351
OS 0 SSI
5£ 9 SSI
22 ££ iS!
II 2£ iSI

IS 2£ iSI
** 8£ iSI
61 8£ iSI
9£ i£ iSI
12 95 iS!
52 iS i5I
02 I£ iSI
21 8£ ZSI
02 i£ iSI
2£ ** iSI

52 ** iSI
IS £* iSI
85 0* iSI
2 Z£ iSI
II 6£ iSI
*2 0* iSI
8* 2£ iSI
65 2£ iSI
*5 ££ iSI
85 ££ i5I

SI 9£ iSI
I S* iSI
91 SI S5I
6^ 01 SSI
II 21 851
S3 21 S5I
I 21 651
5* I Sri
6 * 8-1
21 01 SSI

IS i 651
62 e esi
II t BS'
95 i 32;
* * E51
8 i 51
i * : 3 1
*. - r r r 3 - - n-

SI 5 51
S3 2! 21

 :<: R :r *.   W _  r

02 -31 I'.
ot $; ;:
62 55 I.
0 25 5!
0 25 21
91 IS 51 r T ('" r1 '
b \ '.a 3 \

I* Bt 95!
9* 9* C5I

iS S* 29
25 15 29
I 05 29
21 9* 29
0£ I* 29
** 9£ 29
I I£ 29
62 0£ 29
i* 62 29
95 0* 29

I* 2* 29
8* I* 29
i* £* 29
5 Sfr 29
T 92 29
9 82 29
OS 25 29
8 £S 29
95 £5 29
* *S 29

9 frS 29
12 95 29
2 6S 29
9* 85 29
IS 9S 29
2* SS 29
6* 65 29
6£ 02 29
£* *2 29
i* *2 29

21 *2 29
12 £2 29
ii II 29
95 £1 29
££ II 29
*3 6 29
61 9 29
2£ 2 29
62 0 29
92 £ 29

*2 * 2?
i2 9 2?
i* 9 29
£ 8 29
iS B 29
23 I! 2?
63 21 39
65 21 29
S £1 29
63 £ 29

£2 0 29
t* I 29
S3 I 29
Ot 93 2?
L\ 92 29
*I 33 29
2* E2 29
*2 63 39
52 83 29
iS 92 29

iO*OI
90*01
so*-: i
*u*OI
£0*0!
20*01
10*01
00*01
OS£0!
6i201

8i£OI
ii£OI
9i£OI
Si£OI
*i£OI
£i£OI
2i£OI
Ii£OI
Oi£OI
69£OI

89£OI
i9£OI
99£OI
S9£OI
*9£OI
£9£OI
29£OI
I9£OI
09£OI
6S£OI

8S£OI
iS£0!
SS£OI
*S£OI
£S£OI
2S£OI
IS£OI
OSiOI
6*£OI
8*201

i*£OI
9V20I
S*£»I
*c20!I
£*2CI
2*201
1*231
Qt?'".'):

6££OI
i££CI

9££G
ccc;;
t2£0
£22:
0220
612)
BI£0
il£0
9I£(
SI £01

P3

---I i



Latitude Cu

i ', i .' 0
i v"H. 0
TrS ^O
i ';' 1 V 7

v i 1 i^.i \t T i v

10412
K'-U3
I.4;4
;;4;5
: v * 1 'j
10417

10418
10419'i',i20

I0i2i
1 04; 2
10423
10424
10425
10426
10427

10428
IC42?D2
I0429D3
10431
10432
10433
JC434
10435
10436
10437B2

62 40 39
62 36 52
62 31 31
62 30 36
62 32 33
62 34 8
62 34 5 T
=2 33 9
62 31 0
62 36 37

62 32 IB
62 31 33
62 34 12
62 33 23
62 37 11
62 36 49
62 19 51
62 15 56
6 r> 1 S3 " 5 L. J D tO
62 19 35

62 20 15
62 20 30
62 20 30
62 22 0
62 19 1
62 17 22
62 16 43
62 19 0
62 24 23
62 17 52

1:3 2" 41
153 27 31
t . w W i *? J

153 49 32
15E i; 11
!:S -1 91 " ̂  ' ~) \ ^
i - w * *. i i.

i _  ; } u b
1 7 - . j *  J
i;= :: 30
152 13 14
1:3 34 0
15E 34 OS
1:3 27 0
< r S ~ ";  ""' 0 
i -  -  L L. £ D
153 16 29
153 2 21
158 2 0
157 =7 30
i57 51 14

157 56 19
157 52 42
357 52 42
157 29 21
157 28 51
157 27 54
15? 22 56
157 23 0
157 12 10
157 11 40

--
--
i
1
1
L
"7

. 1

L.

L

,1

i
4
i
1
1
i
1
1
1

<1% 1

i< <
1

<1
1
1
1
2

L

4
1
i
1
1
1
ii
T

2
2
6
3
2
2

\1
2

(1
<1

i
1
1
2
0
n

3
1
2
4

7J N
.-  T

'\ i.

<2
,2
<2
(2
<, 2
^

<2
* ^
',2
  '2

<2
<2
<2
<2
(2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

1
3
9 "6

<6
<6   $
(h

*

<6'6
<6
<6
<6
<6
<6
<6^'6
 :6

<6
<6
<6
<6
<6
<6
<6
<6
6

<6

r8 
; - - n

2000

'ppb)

I0437D3
10438
10439
10440
10441
10442
10443
10444
10445
10446

IC447
10448
I0449D2
I0449D3
IC450
10451
10452
10453
1 0454
T A 'EC 
K't-ij

10456D2
I0456D3
10457
1C -58
10459
10^60
10461
10462
10463
10464

62
62
62
62
62
62
62
62
62
62

62
62
62
62
62
62
62
62
62
62

62
62
62
62
62
62
62
62
62
62

17
19
16
16
13
12
14
14
14
11

8
6
6
i
6
4
4
1

21
35

35
35
35
39
41
44
30
33
32
34

52
0
9

20
12
10
53
51
10
22

35
6

40
40
21
39
16
35
41
51

53
53
59
39
8
12
21
8
7
17

157
157
157
157
157
157
157
157
157
157

157
157
157
157
157
157
157
157
157
157

157
157
158
157
157
157
157
157
157
157

11
11
12
19
22
24
4
5

11
3

i
4
6
6
8
8
i.
0

45
53

58
53
2
57
59
56
23
IS
18
13

40
5

50
48
55
30
59
1

13
25

48
8

15
15
50
38
49
2
2
18

19
19
21
25
47

1
40
8
9

29

2
1
2

<1
14
2

<j
1
i

<1

1
1
1

<i
1

<i
1

<1'l

<i

2
<1
1 1

1
1
2
1
5
1
i

2
4
1
 
1
2
2
1
2
2

2
1
2
1
1
2
1
2
3
1

<1
<1
<]

1
1
1
2

< j
(1
2

<2
<2
<2
(2
(2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
(2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<6
(6
<6
{6
<6
<6
<6
<6
<6
<6

(6
<6
<6
<6
(6
<6
<6''6
<6
<6

<6
<6
<6
<6
(6
<6
<6','6
<6
(6

2

*

i
t

0

720< C,A
i JU

140
74C
:30

,300
93

'350

300

180
130
140

21
52

8.0
17
23
54
40

56
17

870
16
16
50
30
26
59
<8

200
120
150
140
99

130
59
16

230
750

210
190

,700
,500

,i'.\-
43

140
33
64

/ 4 p:

'.   i \)

1.50
. 13

MO
<.1C
MO

MO
MO

MO
 

MO
.14
.10

<MC
.10

MO
(.10
.16

.14

.16
(.10
MO
.10
.26

MO
MO
MO
1.16

.10
(.10
(.10
(.10
(.10
MO
(.10

.14

.10
MO

MO
MO
MO
MO

MO
MO
(.10
(.10
MO

K
rpb)

410
 -. -. A

130
l-.O
310

"i Q

roi "  -j
2 : 0

ll{
430
200
200
210
310

' 1 . 0
150
260

230
-50
480
450
2?0
--

ISO
190
280
230

290
280
200
230
370
320
200
220
350
290

300
270
270
240
500
250
250
230
390
--

210
170
69
89
90
75

240
710
56

130

Zn
'ppb)

3
N
4
6

<2
6
4
7
3
i.

=
<2
<2
44

2
j
2
4
t.

<2

2
<2
<2

2
16

3
(2
(1
<2
<2

3
<2
<2

2
<2

5
<2

2
<2

3

<2
<2

t.
2

<2
<2
<2
<2

3
3

2
<2
15

2
5

11
2

<2
2

<2

S0 4"
(pps)

1,0
1.1
.40

MO
.30
N
.50
.30"r.A
'.70

2.0
4.1
8.5
1.6

.SO
{ . 10
1.6
.50

6.0
2.8

1.0
2.0
1.9
7.5
6.3
2.5
5.6
4.1
1.2
4.7

4.4
4.8
1.0
1.8
8.8
12
3.0
3.0
1.4
5.1

2.4
1.6
.90

1.1
1.6
2.1
1.1
4.5
7.8

.40

2.0
2.0
MO

.50 -
MO

.40
5.1
2.1
1.4
2.2

fvJs"
(ppa)

N
N

MO
-MO
MO
MO
MO
(.10
MO
(.10

MO
MO
MO
(.10
MO
MO
< . 3 C
--

7.M

( . 10

MO
MO
MO
1.8
1.2

.80

.50
1.3
MO
1.4

1.3
1.0
MO
MO
1.1
1.0
.30
.50

MO
1.2

(.10
MO
MO
MO
MO

.20
(.10
1.0
,50

MO

.10

.60
MO
MO
MO

.40
1.4
.80

MO
MO

F~
(pp?

S
,06

MO
(.10
MO
(.10
MO
MO
MO
MO

MO
.10

MO
.10

MO
.10
.10

(.10
(.10
MO

MO
MO

.20
 MO
MO
MO
MO
(.10
.10

(.10

MO
MO

,20
MO
MO

.10
MO
(.10
<.10
(.10

.10
MO

.10

.10

.10
MO

.10
(.10
MO
MO

MO
.10

MO
MO
MO
MO
MO
MO
MO
MO

Cl~
) (ppal

.42

.57

.70

.70

.70

.to
riO

  ~J lf
~*A

.tO

.50

.60

.70

.30

.90
1.0
.60
.60
.60
.60

.70

.60

.80

.85

.40

.40

.40

.40

.50
,60

.50

.40

.50

.40

.50

.70

.40

.40

.60

.40

.50

.40

.50

.70

.50

.40

.40

.40
,50
.50

.80
1.4
.90
.70
.70
.60
.to
.30
.40
.50

Nj;

<?;

N
K
N
N
M
N
N
N
N
V \\

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
N
N
N
N
N

N
N
$
N
N
N
N
N
N
N

12



TABLE 1, 6EOCHEHIDAL DATA FOR MATERS FRDH THE IDITARDD QUADRANGLE, ALASKA.--Continued

Saiple

I0465D2
I0465D3
10466
10467
I046BD2
I0468D3
I0469D2
I0469D3
10470
10471

10472
I0473D2
I0473D3
10474
10475
10476
10477
I047B
10479
10480

10481
10482
30483
10484
10485
I0486D2
I04B6D3
10487
10488
10489

I0490D2
10490D3
10491
10492
10493
10494
10495
10496
10497
10498

I0499D2
I0499D3
10601
10602
10607
10608
10609
10610
10612
10613

10614
10615
10616
lOfii?
10618
10619
10620
10621
10622
10623

Latitude

62 35
62 35
62 36
62 31
62 4
62 4
62 3
62 3
62 3
62 2

62 0
62 3
62 3
62 3
62 1
62 1
62 6
62 11
62 2
62 4

62 6
62 6
62 0
62 6
62 4
62 5
62 5
62 5
62 3
62 1

62 3
62 3
62 4
62 7
62 9
62 14
62 1
62 7
62 8
62 4

62 4
62 4
62 26
62 26
62 2s
62 26
62 26
62 28
62 26
62 26

62 26
62 26
62 26
62 28
62 28
62 28
62 3
62 0
62 4
62 0

3
3
8
1

55
55
54
54
53
11

56
4
4
5

15
7

37
33
12
30

38
33
40
40
54
15
15
12
32
12

30
30
51
25
0

49
55
20

o>
15

17
17
53
CG
uu
RS Ju

32 u
U
6

18
57

52
59
56
39
c

5
5

50
35
38

Longitude

157
157
157
157
156
156
157
157
157
157

157
157
157
157
157
157
157
157
156
156

156
156
156
156
156
157
157
157
157
157

157
157
157
157
157
157
156
156
156
156

156
156
157
157
157
157
<=7
iw'/

<C7 U '

158
158

158
15E\ =o
J WL.'

1 co
iJu

156
158
156
156
156
156

13 3
13 3
12 17
13 32
55 55
55 55
23 31
23 31
23 30
20 0

9 39
25 40
25 40
25 48
23 16
25 26
22 5
28 30
56 0
50 38

47 49
42 4
34 19
56 10
55 49
20 55
20 55
20 55
19 39
12 16

14 35
14 35
14 43
28 26
 U 75
i.0 Jw'

29 50
54 1C
52 10
47 3
37 46

37 45
37 45
55 19
54 38
55 32
err ?c
Ju JU

5i 14
57 26

r\ i r.\J «*t

i 36

7 24
7 35
6 39
1 ll
 % CT'-  J !
,'. C 3
\> uY

34 5fc
39 20
42 58
42 0

As
(ppb)

1
1
1
1
3
2
1
1
1
1

1
1
i
1
1
1

<1
2

<1
<1

<1
1

<1
i

<i
i
i
i
i
2

1
<1
<1>-,

1
2

<1
<1
2
n

(1

3
~
 
 
 
--
--

i
12

i
1
1
7

<f,-  «"i
i<i<i

Li
(ppb}

1
1
1
2

(1
1
1
1
2
1

3
2
1
 j
5
j
 j
3
2
2

1
1
1
2<
2
2
1
2
2

2
1
21
%.'
1
1
2<
2

1
2
 
 
 
 
 
2

:. 1

1

I

  . i

4
2
1 i

<1
n

0

1
i»

Cd
(ppb)

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

/o

<2
<2
<2
<2
<2
/o\i.
(2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
(2

<2
<2
<2
<2
<2
<2
x2
<2
<2
<2

<2
<2
--
 
 
 
--

N^
\ j
\ A

.-"7

/*".
\i
<2
i t.

.2
/n

<2
<2
<2>">

Cu Fe U
ippb) (ppb) (ppb)

<6
<6
<6
<6
<6
<6
<6
<6
<6
<6

<6
<6
<6
<6
<6
<6
<6
<6
<6
(6

6
<6
<6
<6
<6
<6
<6
<6
<6
<6

7
7

<6
7

<6
{6
<6
<6
i
(6

(L

\l
 

 

--

 

--

 t

( i

(6

\c
\ u

<6
s6
s

<6
6

<6
<6
<6

45
50
50
37
31
210
170
160
37
260

110
170
150
17
82
240
95
26
63
67

250
86
69
270
380
72
57
28

180
170

1,900
38

270
2,000
220
17
32
140
130
18

no
160
 
 
 
 
 
81
63

T "7.V] 
 j 5 i. v v

39
170
65
290
120
73

140
130
130
24

- __
UO
UO
UO

,  (.10
' (.10

.10
UO
(.10
UO

.18
UO
UO
.32
.16
UO
.10
.20
UO
UO

UO
UO
UO
(.10
UO
.18
.20
UO
.10
.16

.14

.16
UO
.20
UO
UO
.10

(.10
(.10
UQ

UO
UO
~
 
 
 
 
UO
UO
(.10

.38

.46
OT 

. *.i.

UO
UO
(.10
UO
(.10
(.10
UO

K
(ppb)

120
120
140
180
470
190
280
270
340
130

290
350
290
350
250
220
310
290
230
140

91
150
130
200
140
330
270
200
240
310

400
250
250
170
300
190
220
200
280
210

140
170
 
 
 
--
 

1,600
380
890

990
920
300
220
570
500
160
220
130
190

Zn
(ppb)

<2
2

<2
3

<2
<2
3

<2
<2
<2

<2
3

<2
<2
<2
<2
<2
<2
2

<2

<2
<2
37

2
2
4

45
5

<2
4

3
6

<2
5

26
<2
<2
<2
<2
,'T

<2
<2
~
 
 
 
--

4
2

11

3
/o
\t
<2
<2
<2
^

(2
<2
(2

so4-
(ppi)

1.1
1.1
1.2
2.8
1.4
1.0
3.7
3.9
1.1
2.6

4.7
2.4
2.4
7.9
6.5
4.2
2.9
11
1.4
1.2

.90
1.0
1.0
1.7
.70

6.0
6.5
3.8
4.4
5.5

5.6
5.9
4.0
5.3
4.8
3.8
2.0
1.2
.90

2.4

1.2
1.1
8.1
1.7
12
.93
2.2

4.4
1.3
1.0

3.5
4.0
5.0

.90
1.3
1.0
1.6
1.1
.90

3.3

NQ»~
(ppa)

.20
UO
.50
.60

(.10
UO
.60

1.4
.90

UO

1.3
.60
.60

1.1
1.5
.60
.40

2.1
.40
.30

UO
UO
UO
.80

UO
.80

1.3
1.4
.60
.70

.80

.80

.70
1.2
.60
.40
.50

UO
 (.10

.80

UO
UO

N
N
N
fi|
N
N
.70

UO

(.10
UQ
UO
UQ
.30

UO
1.2
.20

UO
.50

F~
(ppi)

UO
UO
UO
UO
UO
(.10
(.10
.10
.10

UO

.10
(.10
UO

.10

.10
(.10
.10

(.10
UO
UO

UO
.10

(.10
.10
.10
.10

UO
UO
.10
.10

UO
{.10
UQ
UO
.10

UQ
UO
UO
UO
UO

UO
UQ
.05
N
N
N
N
N

UO
UO

.10

.10

.10
UO
.10
.10

UO
UQ
UO

.10

ci-
tppa)

.40

.20

.30

.50

.60

.40

.50

.70

.50

.80

.50

.50

.50

.60

.60

.60

.60

.90

.50

.50

.90

.60

.50

.60

.70

.60

.70

.40

.50

.60

.40

.40

.50

.50

.50
,5C
.40
.50
.60
.50

.40

.50

.55

.29

.41

.33

.40

.42

.60

.40

.70
,70

1.1
.60
.60
.70
.50
.50

1.8
1.4

NO.
<pi

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
N
N
N
S

H
N
ii
V'

l:

N

N
';

N
N

N
N
N
w

N
N
N
N
S
'i

1,5



*I

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
N
N
N

N
N
N
N
N
N
N
N
N
N

N
N
N
N
N*'
N
N
N
N

k:

S
N
N
N
N
S
N
N
N

Of OS'
or C*'
Of 0*'
OS'
09 '
or OS'

05'
OS'
OS'
09'
or 08'
n0£'

0£'
06'
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I* I£ BSI
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£1 tr£ 851
63 9£ 851
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0£ I? 3?
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N
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N
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N
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sample Latitude As Li U u 3D 4- N0 3- F- [i- NCr
(PP-Q) (ppi) \ppa) ;pp-; ?ppji)

I0 7 83
1-789
107-0
10791
1 1 7^2
107^3
107^4
10795
10:55
10/97

I079B
10799
K30-)
iOSOi
] i-.'3-J^

10303
IOB04
IC305
10806
I0307D1

108^02
loses
:(809
I0810D2
;;810[>3
I0311D2
I0811D3
10812
10813
10814

IOB15
IOB16
10817
10818
IC319D3
ICB19D2
10820
10821
10822
IOB23

ICB24
10625
I-B26
'082702
JOB27D3
10328
10829
I0330D2
I0830D3
1C831

ICS32
1083322
I0833D3
I0333D4
IOB34
10835
ICS36
10837
IOB33
10839

62 33 40
62 3i 41
62 3= 0
62 35 11
62 37 8
62 39 42
62 : ! 5;
62 37 17
>2 33 43
52 34 44

62 33 18
62 31 52
62 45 3B
62 46 i
62 42 4fc
62 43 3
62 50 3
62 50 48
62 53 7
62 56 18

62 56 18
62 59 21
52 55 J8
1 1 C7 /T3
Ci -JO jQ

62 53 58
62 45 10
62 45 10
62 46 18
62 45 32
62 16 52

62 16 32
62 20 0
62 20 7
62 18 0
62 23 51
62 23 51
62 26 36
62 57 10
62 58 0
62 58 26

52 56 18
62 55 22
62 54 18
62 56 33
62 56 33
62 58 10
62 59 48
62 56 32
62 56 32
62 29 28

62 29 29
62 23 46
62 28 46
62 28 46
a2 25 47
"62 26 49
62 29 31
62 25 10
62 26 12
62 8 58

153 34 50
 53 34 51
!5E 56 46
58 59 21
- -. C 7  * C 
-C' w.) JJ

5: 5! -0
53 X 20
50 -5 15

159 £ 5 31
ICD CT t,
i _-2 _'/ .'0

153 57 36
15B 11 8
157 2 55
157 9 52
1 =. T p ' « 
i w/ 0 >. i

157 3 0
157 9 1
157 14 33
157 13 59
\^l 17 oql-J t i 1 X.U

157 17 2B
155 45 46
156 52 51
156 47 38
;:6 47 3B
156 c>2 25
155 ?2 25
156 57 32
156 40 6
155 51 0

158 41 14
153 40 30
158 37 56
158 33 23
158 59 48
153 59 48
158 51 11
157 17 10
157 17 42
157 12 5

157 11 13
157 21 5
157 21 4
157 23 49
157 23 49
157 23 20
157 27 49
157 25 51
157 25 51
158 33 3

158 40 26
153 42 58
158 42 58
153 42 58
158 41 9
153 47 35
158 47 51
158 30 30
158 30 30
157 59 56

1
1
1
1
1
1
2
*.
L
U

11
1

<1
\ 1
2

<1
2
1
1

1
1

 ; 1

1
1

<1
3
3

{1
1

1
2
 
1('1
3
1

<1
3

<1

1
2

{j
1
2
1
1
2
3

<*

1
1
1

{i
2
2
1
1

<]
<1

1
<1

1
1

< j
1

< 1
4
1
2

\
   1

<1
1
1
1
2
1
1

1
'l

<1
<1
{1
<\

1
<1
2

1
3
 
2
1

<1
1
1
1

<1

<j
1
1
2
2

<1
1
2
1
2

<j
i
1
1
1
1

<1
i.
6
1

 1
<2
<2
^2
<2
<2t'2
<2

 2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
{2
<2
{2
<2
{2
<2
{2
{2
{2

{2
{2
 
{2
{2
<2
{2
{2
<2
{2

{2
{2
<2
{2
{2
  2
<2
<2
<2
<2

<2
{2
<2
{2
{2
{2
<2
<2
{2
<2

{&
<5<'6
  6
,6
(6
 L
.;' L

; 6
:6

<6

^6
 6
-'6

<6
;6
{6
<5
(6

9
(6
6

{6
{6
{6
(6
{6
<6
(6

{6
{6
 
{6
{6
{6
{6
{6
{6
{6

{6
{6
<6
{6
{6
{6
{6
{6
<6
{6

<6
{6
{6
{6
-(6
<6
<6
{6
{6
{6

1,800
i,100
i,OCO

£ JO
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6IOII

8IOII
ZIOH
910II
S101!
£IOIi
ZIOII
noii
600 1 1
ZOO 1 1
900 II

soon
toon £OOTI
zoo; i
66601
8660!
66301
86801
Z6SOI
96801



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
fc
N
N
N
N
N
N

idd{
ZQN

££'
02'
82'
g<j'
82'
2£'
t2'
J£'
83'
2£*

92'
£2"
92'
£2'
££'
££'
sr02'
SI'
JJ'

BJ'
£rJ2'
£2'
ZZ'
81'
82'
t2'
0£'
t2'

t2'
£J*
10')
62 '
02'
9£"
J£'
J£'
t2'
83'

93 '
tfSt'
£3*
93'
!£'
93'
-3'
03*
£r
9!'
r ? *
93'
to'
62'
02'
93'
££'
£2'
93'

(BJd, -12'

2rZJ'
ZJ'
02*
OJ'
£?'
OJ'
£J *
2J1
zr
£rZ!'
ZJ*
SJ'
Zl*
£Jf
tj*
5J'
OJ'
80'

OftJ'
ZJ'
tl'
ZJ'
OJ'
tJ'
ZJ'
9J'
£J'

£J'
60'
2J'
tJ'
60'
SJ'
£J'
ZJ'
JJ'
OJ'

zr02'
trjj1
tr
sr
£r
or21'
OJ1

II'
02'
S" '
2!'

trjj-
tr6J'
srZJ'

{£ ::)
-3

JO')
JO')
JO')
Si'
JO')
1C')
10')
J0'>
JO')
JO';

JO')
JO')
10')
JO*)
JO')
10')
JO')
JO')
JO')
JO')

JO')
JO')
JO')
JO')
JO')
J0'>
JO')
JO')
10')
JO')

JO')
£2'
6f10')
10')
8£*
JO1)
JO')
JO1)
zr
JO5)
SfJO')
Of
£fOS'
JO')
JO')
26'
10')

JO')
JO')
JO';
JO')
Ji '
tf10')
JO')
JO')
10';

(Edd.
-£GN

6'J
J'2
J'J
2'2
J'Z
S'£
S'2
9'J
£'J
9'J

£'2
£'2
S'Z
£'J
£'Z
S'J
6'J
1C
Of6£'

Zf9'J
t'Z
9'Z
f£
f J £'t
Z't
S't
£'Z

O'Z
£'Z
S'£
0'£
S'£
S'9
9'J
J'£
9'J
£'£

9'£
£'8
J'£
£'2
S'2
8 '2
2't
Z'Z
O'J

59'

f J 2'i
6'J
i'J
S'S
2'2
S'J
t'2
£'J
S'J

(iddi
--M3

2)
2)
2>
2>
2>
Z)
2>
2)
2)
2)

l\
Z)
2)
2)
2)
2)
2)
Z)
2)
2)

2
2)
2)
Z)
Z)
Z)
Z>
Z)
2)
Z)

Z)
2)
2)
2)
JJ
S
2)
2)
Z)
8

2)
2)
6
09
09
t
2)s"
2>
£

7
f
7
T 
w

U '

Z)
J >

2>
2)
2)

(qdd;
U7

OBJ
C9I
0*1
ot:
os;
065
06J
06 J
06!
02J

081
C8J
oss
06J
002
022
002
OSJ
09
0£

0£
002
OJ2
061
OBJ
OtJ
Ot2
Gt2
022
022

002
OJ£
0£S
0££
OS!
002
OSJ
Ot£
0£I
022

077
0£2
052
033
032
053
m
CcJ
013
003

 '2I
C*> " "*

v' '*. '
* " 7

0:3
031
033 f\i  > V ti.

^O T
Ctfi
CC2

(^i)
X

OJ')
OJ'>
or>
or; OJ')
or> OJ')
OJ')
or> OJ1)

or> OJ')
OJ')
OJ1)
OJ1)
OJ1)
OJ1;
OJ')
OJ')
OJ')

OJ')
OJ')
OJ')
01')
OJ')
OJ1)
OJ'>
OJ')
01')
OJ')

OJ1)
OJ1)
OJ1)
or)
or) OJ1)
OJ')
or> OJ1)
or)
^T'\

or)
or>
or) CJ';
or) OJ'>
or;
CD
or>
or/ " i * .'
or > OJ'?
or>
V t

or/
or> OJ'/
AT ' >

rod:' "n '

S9
005
02;
09
OCJ
S2>
S2>
G£
S3)
0'

o>j
091
09J
00£
09
56
08 1
09£
002 'J
002' I

002 'I
089
00£
OOJ
0££
0£J
0*1
OSJ
OJJ
OS

52)
52
SS
OtI
06
0£
52)
022
59
59

r7

It
06'"'. C T

cs;
003
023 Ot'2
Oil(
coc';
C9.
C 0 - J I
02^
031? r'*
09
O&i
C??
09£
012

-qdr, 3j'

5)
S>5">
S^r  

s>
5)
S)
s>
s>
s^
S)
s\
S)
S)
s>
S)
S)
S)
S)

S)
S)
S)
S)
S)
S)
S)
S)
S)
S)

S)
5)
s>
5)
S)
S)
5)
S
S)
S)

S)
s>
5>
S)
S)
c>
r» %

s>
i)
r\

r
s>J.'

s/
s>
S)n  
j.

5)
5.)
5>

tq^j
Ti3

2>
2)
2>
2)
2>
2)
2)
2)
t\
2)

2)
2)
2)
Z)
Z)
Z)
Z)
2>
2)
2)

Z)
Z>
2)
Z)
2>
Z)
Z)
Z)
Z)
Z)

Z)
Z)
Z)
Z)
Z)
Z>
Z)
Z)
Z>
2)

2)
2)
Z>I"--
2)
2)
2)
l^
I >
2)

2>
£\
7 \

2>
2>
3^
7V

Z)
2)
2?

|q,j; %]'

£
1
J

£
t
2
t
£
2
£

£
t
u

£
S
£
9
2
Z
Z

Z
£
£
£
9
S
£
£
t
S

t
J)
£
I
J)
L,

£
9
£
2

2
t
£
t
£
t
t
£
£
£

L
7

L
9
S
[
L
8
9
£

<v!d» 'n'

£
J
£
I
£
Z
i.-

£
Z
2

J
2
£
2
2
J
2
Z
2
£

I
2
£
2
2
Z
Z
Z
Z
Z

I
J
2
J
c
Z
Z
Z
Z
2

£
J
2
£
2
J
£
c
£
S
f
n

r

C

0
7 
U

£
£
J
2

(q^)
SH

9 9J 9SJ
9 9J 99J
6 J2 9SJ
OJ 22 92 J
8£ £2 9SJ
2J Z£ 9SJ
8S 52 93 J
£J Z2 9SJ
£J £2 921
£J £2 9SI

6* S 92J
6t S 93J
6t S 9SJ
J£ tJ 9SJ
££ BJ 9SJ
ZJ tZ 9SJ
S BJ 9SJ
0 £t 951
JS 0£ 92 J
JS 0£ 9SJ

JS 0£ 9SJ
0£ 2£ 951
0£ J£ 9SJ
9t £t 95J
OS 8£ 951
S£ 2£ 95 J
££ tt 9SJ
££ tt 9SJ
£Ltt 9SJ
Ot 25 9SJ

83 95 9SJ
££ L £SI
05 9 £SI
2£ L £SJ
6 tt r=\
t ££ 9r=:
££ J£ 5CJ
22 61 9SJ
62 £2 9SJ
£S £J 921

52 tJ 921
S3 ti 921
JS S 921
2* £ 9^J
2* L 92:
2? £ 921
£ t 92-
63 J2 il:
22 2J 92:
Ot 93 9:i

n 7? c.;r W i w i 3  

8 tZ 921
9 12 721
9 12 ;:'
2t £3 :2I
62 J3 ^c;
0* SJ 92:
£2 31 921
62 2 92:
S2 £ r=:

3pn}i5;j~

01 9 29
01 9 29
65 9 29
02 OJ 29
££ £J 29.
SS 8J 29
J£ 8J 29
02 9J Z9
02 9J Z9
02 9J 29

2£ 8J 29
2£ 81 29
2£ 8J Z9
£J 6J 29
Ot J2 Z9
2 12 29
£ SI Z9
Z 6£ 29
£Z ££ Z9
£2 ££ 29

£2 ££ 29
tt S£ 29
2t 62 Z9
0£ 0£ Z9
£Z 62 Z9
85 tZ Z9
9 S£ Z9
9 S£ Z9
9 S£ Z9
£J t£ 29

tt ££ 29
tS B£ 29
St Ot 29
8 ££ 29
6ir £t 29
0£ Bt 29
23 fct 29
2£ £t 29
I JS 29
J2 £5 29

tS 9S 29
*S 9S 29
02 8S 29
SS £2 29
8S £S 29
82 £5 2?
J* JS 29
tZ St 29
££ £t 29
0 £t 29

S 9£ 29
8 82 29
tS ££ 29
tS 2£ 29
62 82 29
S3 62 29
JS I£ 29
SZ ££ 29
81 £2 29
££ J£ 29

epnjiin

£S£S2JJ

252 1 1
JS2J!
052 J I
AtZi!
8t2J!

KZtZJI
£flit"i{
Za£t2II

twtzn
£Q9?ZJI
Zfl9tZJI

St2J!
ttZJI
£t2J!
2tZJ!
JtZJI

WOtZII
£QOt3JI

zaotzji
6£2JI
B£ZJI
££ZJI
9£ZJI
S£2JI

tGt£2JI
£Qt£2JI
ZGt£2JI

££2JI

Z£2JI
J£2JI
0£2JI
622 J I
823 Jl
£22 Jl
922J1
522 J I
tzzu
£2211

2QJ22JI
ZQJ22JI

022 II
ta3J2J!
£081211
2U8JZH
9J2U
tJ2U
£J2JI
ZJ2JI

IJ21I
OJ2JI

td6C3J!
£G603!I

B03II / /I"* T f 
I'.''- i i

902 1 1
S03II
tOZII
£03 1 1

3[dses



Sample Latitude ue PS Li "e
?0 4 ~ N0 3- F-
(?p fi ) (ppsJ (ppa) (pp.t! 'p:tl

I1253D4
11254
11255
I1256D2
I1256D3
I1256D4
11257
11258
1:259
I1260D2

T < liftn* 
i ii.QVi/J

I1260D4
11261
11262
11263
11264
11265
11266
11267
11268

11269
11270
J1271
11272
11273
11274
11275
11276
11277
11278

11279
11280
11281
11282
1 1283
11284
11285
11286
11287
1 1288

11289
11401
11402
11403
11405
11406
11407
11409
11410
11411

11412
11413
11414
11415
11416
11417
I141B
11419
11420
11421

62 6 10
62 3 IS
62 2 25
62 3 39
62 3 39
62 3 39
62 5 30
42 10 14
62 11 13
62 13 3

62 13 7-
Vt J J v

62 13 3
62 14 5
62 i5 33
t>2 2'U i8
62 26 41
62 29 31
62 26 36
62 24 31
62 24 8

62 17 3
62 IS 18
62 21 25
62 19 13
62 10 12
62 8 28
62 45 31
62 45 28
62 46 43
62 50 14

62 53 28
62 53 41
62 59 48
62 39 58
62 42 7
62 38 23
62 36 1
62 14 39
62 26 28
62 23 21

62 31 47
62 41 49
62 43 6
62 39 4
62 35 49
62 36 4
62 36 9
62 31 8
62 34 38
62 40 56

62 34 54
62 42 46
62 45 37
62 46 12
62 46 43
'62 51 23
62 53 8
62 51 23
62 54 38
62 56 51

135 16 6
155 22 9
156 7 49
1!5 5 49
156 5 49
: r 5 5 49
::& 4 48
136 2 13
:;_5 13 11
i3a 2 53

  55 2 ~ T.- - J 4. . v

.56 2 33
136 5 59
136 4 31
136 6 47
135 9 15
156 8 51
.56 55 56
157 1 52
155 58 41

15£ 52 52
156 49 52
15£ 45 21
156 40 34
157 40 31
157 36 52
156 5 17
156 5 21
156 4 3
156 10 51

156 8 18
156 1 27
156 33 8
156 8 5
156 6 28
157 2 22
157 0 41
157 11 58
157 52 13
157 55 2

157 52 2
156 11 48
156 6 31
156 0 53
156 7 30
156 12 33
156 15 2
156 29 11
156 23 35
156 24 16

156 28 49
156 24 30
156 0 4
156 14 10
156 6 53
156 7 35
156 11 20
156 10 40
156 7 19
156 9 22

2
1
2
4
2
i.
7

2
3
2

2
3
1
1
9
1

4
1
1
2

2
2
2
6
2
2
2
2
1
3

2
1
2
4
A.

2
1
1
1
3

19
3
3
T

5
2
7

2
2
5

2
4
3
2
3
6
3
4
2
2

2
1

<\
2

 \\'l

n
L

£

2
2

1
2
1
T
'.*

2
2
1
3
2
2

3
1
2
2

<\'4

< j
3
4

<1

2
1
5
7
6
1
3
3
4

<1

2
2
4
3
3
3
6
5
4
2

5
3
4
4
6
2
6

<1
2
5

<2
^2
<2
^2
\2
<2
'2
<2
<?
-.2

<2

<2
(2
(2
<2
<2
<2
(2
(2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2 v
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

c
 - c

<5
. c

t c
">  V.'

(5
<5

  c

c

c

' . c

\ J
 5
<.s
<5
14
<5
<5
<5
<5

<5
<5
(5
(5
<5
<5
<5
(5
<5
<5

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<5
<5
(5>'.5
<5
6

<5
<5
5

<5

<5
<5
5

<5
(5
<5\'5
<5
<5
<5

55
110
;>0
7 *. A

7 - '**

360
"0
j j
CA

40

30
45

210
120
60
40

230
<25
<-25
45

<25
40
45

^ 25
110
<25
25
<25
90
40

<25
80

<25
990
620
180
100
<25
65
40

80
900
790

1,000
1,000

680
700
430
490

1,600

390
1,300
890
300
940
320
90
70

200
<25

< . 1 0
< . 1 0
(.1C
( . 1 /
' ' . 1 0
( . 1 ?
!' . 10
 ' . 1 'j
  1 0
\ . 1 0
t 1.'-,
' . 1 0'.10
<.io
<MO
(.10
<.10
<. 10
<. 10
<.io
<.10
{. 10
(.10
\.:0
< . 1 0
.14

<, jo
<.10
<. 10
(.10

<.10
<.10
.24

\. 10
.10

<. 10
(. 10
< t JQ
(.10
(.10

<.10
(.10
(.10
(.10
(.10
(. 10
<. 10
(.10
<, jo
(.10

<.10
(.10
(. 10
(. 10
(.10
(.10
(.10
(. 10
(. 10
(.10

4 -r.

liO 50

170' :0
; "a

; 5 ; 
;£'_.
L C J
l±';

"oC
300
190
- i V

- V U

i i v

.80
320
310

320
390
160
200
210
290
150
120
220
420

430
250
380
730
490
110
220
320
300

1,700

230
320
380
250
310
130
280
130
130
SO

130
120
250
240
200
360
2-0
540
230
370

<2
': i.

o
(2
<2
 ' 2
1 L

T 
i.

  £

'2

<2
<2
4

i,2
\ i
^
2

(2
2

\ L.

<T

(2
<2
(2
<2
(2
<2
(2
<2
(2

(2
(2
(2
(2
(2
<2
(2
(2
(2
(2

<2
<f2
21
4

IS
(2
<2
<2
i.
11

<2
24
(2
2

(2
(2
2

80
<2
(2

2.0
1.3
.73
.93
.91

1.0
1.6
2.1
4.0
3.5

4.3
3.8
1.9
2.8
2.6
6.4
1.5
5.7
11
6.3

4.0
2.1
3.1
.71

5.9
2.8
1.3
1.3
1.7
1.1

2.7
5.5
5.1
5.3
2.4
1.2
1.6
5.1
1.6
1.5

1.4
1.4
2.6
.82

2.9
1.4
1.3
1.2
1.7
(.01

.35

.74
1.1
5.4
1.5
1.6
1.1
.62

3.3
3.1

<.-)}
(.01
 '.01
(.01
'.Cl
<. 01'.01
<.C1
{.01
.36

(.01
; !ci
<.01
\.01
.39

<.01
<'.01
2.5
1.5

(.01
(.01
.98

(.01
1.6
1.4
^.01
{.01
(.01'.45

1.8
.52

1.0
(.01
.46

(.01
( 01
.65
.56
.86

^.01
<!oi
(.01
(.01
(.01
(.01
(.01
(.01
(.01
(.01

(.01
(.01
<'.fil
(.01
(.01
.94

1.2
3.7
(.01
1.1

.' i

.1-3

.11

.C9

.09

.11

.11

.11
. 13
.11

' <*!
.10
.12
.11
.18
.10
.09
.11
.11
.10

.16

.12

.14

.09

.12

.13

.10

.09

.15

.09

.13

.13

.17

.24

.14

.09

.13

.10

.15

.10

.14

.12

.12

.13

.15

.16

.16

.14

.16

.03

.12

.09

.11

.14

.13

.10

.10

.10

.10

.16

7 .».

3
.31
.29
.28
, 7-4

.54

.24. 2'

.24

.34

. 32

.29

.41

.40

.31

.26

.29

.39
. *:4

.42

.33

.41

.32

.39

.41

.32

.25

.36

.23

.33

.36

.53

.51

.30

.26

.26

.35

.48

.40

.59

.13

.21

.20

.20

.19

.23

.30

.15

.14

.20

.16

.19

.21

.19

.24

.40

.27

.21

.37

N
N
\i
fv
S
n
'f

N
N
N

N
N
N
K
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
N
N

20



:I T AR:: 'A-'GLE, ALASKA.--Continued

Basple

11423
11424
11*25
11426
11*27
11428
11*29
11430
1 1431
11432

11433
11434
11435
11436
11437
11438
11439
11440
11441
11442

IK43
11444
11445
11*46
11447
11448
11449
11450
11451
11452.

11453
11454
11455
11456
11457
11458
11459
11460
11461
11462

11463
11454
11465
1 1466
1 1467
11468
11469
11470
11471
11472

11473
11474
11475
11476
11477
11478
11479
11*80
11461
11432

Latitude

62 56 29
62 56 43
62 54 4
62 55 21
62 49 40
62 49 59
62 48 24
62 46 53
62 53 26
A2 39 37

62 43 26
62 36 13
62 31 4
62 34 22
62 26 20
62 31 17
62 33 50
62 36 38
62 39 42
62 *1 43

62 34 54
62 35 24
62 35 45
62 39 47
62 41 53
62 43 21
62 41 40
62 39 37
62 1? 41
62 23 10

62 23 33
62 19 59
62 19 50
62 12 13
62 10 17
62 7 47
62 7 26
62 3 7
62 5 46
62 0 19

62 3 6
62 48 54
62 46 59
62 50 43
62 54 10
62 2 3
62 4 19
62 7 58
62 12 4
62 12 52

62 14 32
62 15 44
62 21 38
62 24 33
62 28 9
-62 25 8
62 1 49
62 3 38
62 41 52
62 37 58

Longitude

156 10 25
155 25 42
156 26 3
155 26 7
155 25 IS
,56 31 52
156 34 5
1:5 39 19
l;-i TS 19
i57 i 51

157 9 3
:57 3 22
155 57 57
155 48 4
155 37 20
155 31 51
156 40 30
155 33 15
156 37 45
156 37 18

155 48 40
155 52 3'
156 58 7
155 49 29
156 42 4
156 33 21
155 54 17
156 59 44
156 20 41
156 25 34

156 15 54
155 10 39
156 29 6
156 27 12
156 16 4
156 27 8
156 15 24
156 29 13
156 19 31
156 29 36

156 18 9
157 15 30
157 25 46
157 28 12
157 27 18
156 3 45
156 5 20
156 10 35
156 2 56
155 5 48

156 1 12
156 5 49
156 3 1
156 9 13
156 1 IB
155 14 59
158 54 10
158 55 49
157 11 49
157 11 48

As
 pcb)

3
2
1
2
3
3
2
3
3
3

3
».
2
2
2
3
2
3
3
2

2
2
2
2
2
3
1
2
3
2

2
i
3
3
4
2
2
2
3
2

3
4
2
2
1
2
2
2
2
3

1
3
4
4
1
7

2
1
1
4

Li
!p?b)

1
2
3
7

3
7
W

4
6

50
1

<j'4

3
4
3
1
3
2
2
2

4
3
2
3
3
1
2
2
5
4

3
5
2
3
5
3
1
3
3

<1

4
3
2
2
1

<1
<1
1
2
1

<1
2
2
3
3
2
1
2
3
2

Cd
'ppbl

<2
<2
<2
<2
<2
\ i.

<2
' <  2
v2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

Cu
(CDb)

. c
. c  . u

<5x'5
<;5
  5
<5
/ c

<5
<5

\'5
<5
<5
 c

<5'.5
<5
<5
<5
<5

<5
<5
<5
<5
<5
5

<5
(5
<5
<5

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<5
<5
<5
5

<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5
1 5
<5
<5
<5
<5

 FE t,
' ?>- '

'  i. -

+ J

{25
   ?s
3 " }
'  L.

  t ft

-c

80
u J

! \  v

110
15C
_*5

i ;'-}0
i'iA'

620
1,400
1,500

75
35

ICO
(-25
240

1,000
270
310
160
50

60
65
30
85

100
45

160
45

130
45

90
320
620
630
920

2,000
230
260
150
190

40
150
120
80
70
110
29.)
SO
55
50

u
'-:->l

MO

MO
.10

(, 10
MO

. 13
'. . 1 J
'  . 10
MO
MO

MO
<!io
MO
< , 1 0
MO
MO
MO
MO
MO
MO

MO
(.10< *o
<.io
<.10
MO
MO
<,10
<.10
<.10

<.10
MO
MO
(.10
MO
(.10
MO
MO
MO
MO

MO
(.10
MO
MO
MO
MO
-MO
MO
MO
MO

MO
MO
MO
MO
MO
MO
MO
MO
MO
MO

K
' p;b)

140
150
220
240
ITO
. b' j

-i J

. Z'-J
1 7 0
1 . J

770
150
110
170
150
90

2 ! 0
130
30
95

130
160
150
200
200
100
70
80
170
170

170
210
160
240
290
130
230
150
230
130

210
210
190
220
210
180
140
50
140
170

ISO
200
280
230
330
210
300
250
390
550

Zn
!ppb)

<2
(2
'* t.
<2
4

<2
(2
<2
L
*

'2
(I
' I
\ i.

n
L

<2
2
4

<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

(2
<2
<2
<2
<2
13
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

SD4"
(ppi)

2.6
4.0
6.0
5.3
1.2
14
6.2
6.6
7 f
.' I V

1.2

1.4
1.9
1.0
2.3
2.3
<.01
1.6
.47

(.01
<.01

2.2
4.7
1.3
1.7
1.1
.35
.41
.67

1.4
4.2

3.6
2.8
2.7
2.5
2.7
1.5
1.2
1.8
1.1
1.3

1.8
2.0
2.0
.39
.48
.34
.64
.76

1.7
.97

1.4
1.2
2.4
6.7
3.1
5.1
.58

1.5
18
3.0

ND3~
(ppa)

.73

.89
1.7
.73

{.01
1.7
(.01
<.01
{ ,fil'.78

(.01
(.01
<.&!/ Ai
{.01
{.01
(.01
{.»"!
X.01

<.01

<.01
('.01
.49

(.01
(.01
(.01
(.01
.39

{.01
<.01

.38
<.C1
.31

(.01
<.01
(.01
(.01
L01
<.01
.65

(.01
<.01
<.01
{.01
{.01
{.01
{.01
{.01
{.01
{.01

(.01
{ 01<'.'oi
.60
.43
.47

< (jj
.43
.33

{.01

F~
(ppa)

.14

.14

.13

.12

.11

.12

.10

.10

.12

.16

,10
.14
.13
. 17
.15
.10
.12
.12
.10
.10

.22

.13

.10

.13

.11

.12

.10

.11

.13

.13

{.01
!l2
.13
.11
.13
.12
.10
.14
.11
.11

.12

.11

.12

.27

.10

.08

.10

.09

.10

.09

.10

.10

.11

.14

.12

.12

.13

.11

.16

.13

r; -
u*

(ppa)

.41

.26

.41

.29

.18

.29
,21
.23
.20
.25

.16

.21

.21

.44

.35
-;' , 0 i'.29

.24

.19

.11

.37

.33

.19

.27

.16

.10

.16

.19

.29

.45

.26

.29

.29

.26

.31

.24

.25

.40

.30

.26

.29

.34

.31

.36

.27

.36

.23

.15

.42

.26

.31

.32

.37

.37

.34

.21

.67

.55

.24

.29

NI
* C

N
N
N
fii
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
N
N
N
N
N
N
N
N
N

N
N
N
N
N
n

N
N
N
N

21



II

N
N
N
N
N
H
K
N
H
n
N
N
N
N
N
N
N
N
N
N

N
N
N
N
N
K
N
N
N
N

N
N
K
N
N
N
N
N
N
H

N
N
N
N
N
N
NI-

N
N

N
f;
H
N
ki;
S
f,
n

n

62'
ZZ'
tZ'
IZ'
92'
IS'
92'
9?'
52'
tr
Or62'
Z2'
tr62'
02'
or1-3'
92'
32'

Z2f
22'
12'
OZ'
sr*2'
9Z'
92'
*Z'
62'

££'
9Z'
Z3'
££'
92'
I!'
32'
*rIZ'
 

93 '
7T  

tr61'
j*;
Z21
*2'

££; L K

   /
3. '
w ' 

ilT *

t:1
r- » »

5r*  - 9!'

tror
or£1*
zr
zr
ir
ir
srZI'
£!'
zrZr
zr
ir
zrII'
tl'
zr
*r
/r91'
zr
tr£1*
ZI*
zr£!*
zr
zr
£r£!'
tr£!'
zr
zr
zr
trsr
 
£rir
tr£!'
or£r
zr21'
01'
sr
OZ'
£1 "
j.1 ' t T  
0 i

zr£!'
ZI'
60'
Z!1
tr

S£'t.
10')
10')
10')
10')
10')
91"!
10")
JO")

10")
10")
10')
10')
10")
JO")
10")
10')
10')
OZ'

10')
10')
10')
10')
10')
10")
JO")
JO')
JO')
9t'

Zt*
JO')
JO')
JO")
10")
10")
10')
10")
10')
 

JO')
10')
JO')
6*"
13"'*
JO')
10')
tr56"
28'

18'
JO1)
I ?   ' /
JO'
1C')
29'
10')
62'
95'
JO')

Z'Z
O'Z
£'2
S'l
t'2

66'
9'!
*'£
B'J
Z'!

6'!
S'!
9'J
£'Z
t'2
Z'Z
S'l
6r£'!
*9'

SZ'
O'l
Z"I
t"!
S'l
n£*I
t'l

S61
8'£

6'£
6'£
I'£
f£0'£

£5'
69'
I?'
*/'
--

22'
9't
Z'£
01 91!
ri B9!

t6'
C'C
2 '9

£'3
9't
B't
Z'S
t'l
t'£
91;
6 '2
/'t
61:

Z)
Z)
Z)
z
2)
t
2)
2)
2)
2)

2)
2)
2)
Z)
Z)
ZZ
2)
Z)
5
Z)

Z)
Z)
Z)
Z)
Z)
Z)
Z)
Z)
Z)
Z)

Z)
Z)
Z)
2)
Z)
2)
Z
£
Z)
Z

Z
2)
2)
2)
2)
2)
2)
2)
1)
3 J

2)
Z)
7>
2^-
7 '.

Z->
2)
2;
2)
7)

092
OZ2
09!
99
OZ!
09*
OZI
062
0£2
0*2

052
Oil
OZI
OS2
052
082
06!
09Z
0£Z
OH

09!
otz
otz
otz
OBI
09!
09!
OS!
OZ!
OZI

08!
06!
08!
061
OS!
01!
on
01!
OS!
02£

09'
cs]
oz;
OI£
Oil
os:
013
03; .":"?
0-3

03i~ ^
r ->

,_i
" 7

~*

3!
61
a!

Ct2

or) or;>
or) 01')
or)
or)
or) 0!')
or>
or)
or)
or)
or) 0!')
or)
or)
or)
or>
or)
or)
or>
or)
or)
or)
or)
or)
or)
or)
or>
or)
or)
or)
or)
or)
or)
or)
cr)
or) 0!')
 
01"
cr>
or>
or)
or) 0!')
or) or;>
or) 0' ')

.' T  V ' 

7 T '

AT" *
3 ' '   -. T ' \

Of1)
or;- Of'/
01')
or

06
0£t
091
(fZ:
Oii
OC5
01!
0*1
53
C5

08
Ot
S*
0£!
02!
08!
S6
0£3
OS!
59

56
06!
061
0*2
SZ
012
012
013
OZ
OS

St
0£
001
56
se
006'!
006'!
OC6'J
OIZ
01!

OI£
cc
Pi52>
02!
Sor-r
33

SS
r ?

s:
53
C5
53
Oq
os: " %.
0 t i

58
GCI
C2

S)
S)
5)
S>
S)
s>
S)
5)
S)r \
3.'

S)
S)
5>
S-
5>
r

5)
S>
S)
S)

S)
S)
S)
S)
S)
S)
S)
S)
S)
S)

S)
S)
S)
5)
S)
9
9
5)
9S'>

5>
S>
3 /

3)
r \

\

>': 

, ^

S)
s/s-
s>r \

2)
2)
2)
2>
2)
2)
2)
2)
2)
2)

2)
2)
2)
Z)
Z)
Z)
Z)
Z)
Z)
Z)

Z)
z>
Z)
Z)
Z)
Z)
Z)
Z)
Z)
Z)

Z)
Z)
2)
Z)
Z)
2)
Z)
2)
Z)
2)

l\
2)
Z>
Z)
Z)
Z;
7)
7 \
T -.

2>

Z '
7 \

2>
2/
Z)
Z)
Z)
Z)
Z)
2>

£
£
Z
Z
£
I
I>
Z
£
L

t

£
£
£
$
t
Z
S
£
I

J
Z
£
£
£
I
Z
£
I
*

£
t
Z
Z
Z
Z
Z
I
£
Z

I
*
£
t
£
I>
£
£
£
I)

2
Z
I
*
t
£
Z
I
Z
Z

zz
£
Z
£
I
I
£
Z
!

Z
Z
£
£
Z
t
Z
Z
I
£

9
Z
Z
Z
Z
Z
Z
Z
£
Z

I
Z
I
z
z
t
t
z£
Z

Z
z
I
z
IT
7

£
i
Z

7

2
Z
Z
z7
7

2
I
Z

I 9 951
ZZ t 951
£1 I 95!
£Z 8 95!
61 Z! ZS!
Zt BZ ZSi
6* ZI ZSI
Zt £J ZS!
OZ 6! 9£I
OZ 6! 9S!

02 61 9S!
81 ZZ 95!
£S SZ 951
91 ZI 951
91 ZI 9SJ
91 ZI 95!
82 tZ 95!
tt 81 9SI
ZS 0£ 95!
8* *S 95!

65 IS 9SI
9Z Ot 9SJ
9Z Ot 95!
92 Ot 951
ZI £t 9S!
8 OS 951
8 OS 95!
8 OS 95!
6 ZS 95!
I IS 9S!

I IS 9SI
I IS 9S!
OS 9* 95!
OS 9t 95!
OS 9* 95!
01 8£ 95!
01 82 93!
01 62 95!
01 Z2 95!
SZ 9£ 93!

0! *£ 951
OZ It 9SI
0£ *£ 9=1
SS SS 92!
3
f £. J. .' r T 
3 2k1 i.- ,

31? Zt Z='
£ Bt ii\
8* 8* LSI
B

~ ?C ! ~ ' 
3 Li i.-: ,

12 02 Z?:

5! Z£ 9S;
02 0? 9sl
I* c'£ 93!
6£ -3 ill
zz z zi:
80 01 ZSI
6 9! Z5:
8 ZI Z'rl

Z£ £Z ZSI
8! 5 Z3!

SS ZZ Z9
61 SZ Z9
8 81 Z9
It 91 Z9
/£ £S 29.
81 St Z9
Zt St Z9
82 9* Z9
85 £ Z9
85 £ Z9

8S £ Z9
£ Z Z9
II Z Z9
£1 6 Z9
£! 6 Z9
£1 6 Z9
9Z 8 29
Z£ £J Z9
£ 91 Z9
8Z Z* Z9

8 *t Z9
OZ £t Z9
OZ £t Z9
OZ £t Z9
9t Zt Z9
£Z Ot Z9
£2 Ot Z9
£Z Ot Z9
Zt 6£ Z9
I! Z£ Z9

II Z£ Z9
I! Z£ Z9
02 8£ Z9
02 82 Z9
02 8£ 29
OZ 0* Z9
02 0* Z9
OZ Ot Z9
S* 22 Z9
0 22 Z9
\

9S M Z9
2* 6! Z9
7£ U ZI
£2 -92 29
83 83 Z9
ZS 63 29
63 22 Z9
/£ 12 29
ZI 3£ 29
8! t£ Z9

91 ZS Z9
Z3 55 Z9
II 55 Z9
8? C2 29
9 *£ Z?
8 Z2 Z9
IS 22 Z9
Z2 ££ 29
£5 *2 Z9
9! L* 29

8251!
/ZSII
9ZSII
SZ5II
tZSH
£2511
2Z5II
JZSII

taozsu
£aozsn
zaozsu

6ISII
8ISII

ta/isn
£azisn
20/15 I I
9ISII
SISII
tISII
£ISII

2ISI1
tansii
£5IISII
ZQIISII

OI5II
t 0605! I
£<!60SU
ZQ60SII

80SII
*3/OSH

£3ZOSII
2QZOSII
*Q90SII
£090511
Za90SII
frQSOSII
£020511
zasosn *osn

£0511

20S1I
IOSII
OOSII
66* 1 1
86*11
/6tII
96*11
S6*II
»£*!!
£6*11

26*11
I6HI
06*11
68*11
88*11
/StII
98? 1 1
£8*11
tBtll
£8*11

(odd) (isdc'j
PC P

--,   1  



TARE 1. ::1 THE IDIT^OD QUABRANSLE, ALASKA.-Continued

Sample

11529
11530
11531
11532
11533
11534
11535
11536
11537
11 538

11539
11540
11541
11542
I1543D2
I1543D3
11543D4
11544
11545
11546

11547
11548
11549
11550
11551
11552
11553
11554
11555
11556

11557
11558
11559
11560
1 1561
11562
1 1563
11564
11565
1 1566

11567
1 1568
11569
11570
11571

Latjt.de

62 29 32
62 2 7
62 5 47
62 * ; 46
62 39 24
62 40 25
62 35 40
62 31 33
62 33 13
62 30 ^8

62 32 53
62 32 31
62 50 18
f\ C ' CO 
ti. J. J7

62 5t 32
62 55 32
i*? C L TO 0*. .0 Ji.

62 59 36
62 53 55
62 35 22

62 3-4 3
62 31 33
62 31 55
62 I? 52
62 29 42
62 28 5
62 23 7
62 26 8
62 24 8
62 16 39

62 17 57
62 13 46
62 18 8
62 9 41
62 10 14
62 43 19
62 43 17
62 47 4
62 53 16
62 53 27

62 39 56
62 39 8
62 36 52
62 28 23
62 24 12

LonciLc'e

156 13 58
158 51 22
153 49 21
157 14 25
157 17 10
157 7 22
157 22 0
57 20 43
37 15 5£
57 15 43

57 E 49
57 3 0
56 34 8
56 33 59
56 43 17
56 43 17

156 43 17
156 41 26
156 37 8
157 32 8

157 3h46
157 49 38
157 50 11
157 48 3
157 46 30
156 58 50
156 58 43
157 1 48
157 1 31
156 48 19

156 51 17
156 49 42
156 42 3,
157 39 32
157 44 20
156 6 47
156 6 50
156 0 2
156 15 18
156 4 57

156 10 35
157 3 51
157 4 6
157 52 1
157 53 35

As
   ppui

1
2
4
7

2
2
2
2
3
i.

0

 j

2
2
4
3
2
T

2
2

1
2
3
2
2
2
2
3
1
2

2
1
8
2
1
2
1
3
3
2

5
1
1
2
1

Li
;ppb)

3
4

(1
2
2

<*
<}
2
3
4

3
i
1
1

<j
3
3
i
4
4

3
<1
3

<j
<l

1
6
1

<3
2

4
4
1
3
3
3
2
1

<i
4

7
3
2
1
2

Cd
ippb)

<2
<2
<2
<2
<2'2
<2
 2
;,2

<2

a
<2
<2
<2
<2
(2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

Cu
;ppb>

'5
\5
... c

>5
<5
 5
-> 5
. c

i, 5
<.5

; C

'C

<5
<5
/ c
 c 

v . u

<5
5

(5
<5

<5
<5
\ j
<5
<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5
<5
<5
<5
<5
<5

<5
<5
<5
<5
<5

Fs
' ppb)

65
!40
ilO
40
-A,
 - V

50
< c   
i <J V

i. A

eo
EO

. u
45

-.25
T-JO"iO

75
/ j

2,300
35
<25

35
<25
260
70
BO
50

<25
<25
<25
80

95
45

420
<25
<25
340
340

2,200
35
30

70
<25
30
55
35

u
(:pb)

f.W' ',io
< , 10
'  . 10

. 10
*  I i V

< , 1 0
(.10 " . 1 C
.-   ',  *,

, i I V

<.:n/'.io
.14

(.10
< , 1 0
(.10
<:.io
<. 10
.10

(.10

.12
<. jo
<, jo
{« 10
{. 10
{ 10
.10

<.10
{. 10
<.10

<.10
<!io
<.10
.20
.18

{. 10
{.10
<. 10
<,io
<.10

.20

.22
<.10
<. 10
<.io

K
(ppb)

2CD
340
250
230
HO
:.-?0
- JV

150
Idv
280

190
150
2:0i r'0
290
340
330
95

370
460

423
230
130
170
250
200
240
310
160
190

340
250
160
260
230
320
290
360
380
380

720
200
180
140
520

In
: PP b)

<2''2

<2
' -.*.
/2'2

i fc

  L.
 :'2

'  x

'  . i.
' n

  n 
1 i

'» i.

<2

<2
<2
3

<2
<2

<2
<2
<2
<2
<2
(2
<2
<2
<2
<2

<2
<2
<2
<2
<2
<2
<2
2

<2
<2

<2
<2
<2
<2
<2

5D4"
Ippa)

5.8
1.2
1.0
9.7
3.3
3.4
2.4
3.1
1.4
3.2

2.4
.73

i.B
2.S
.38
.43
.43

(.01
3.6
2.9

3.3
1.5
.43

3.9
.94

3.8
6.3
8.9
9.4
1.8

1.8
3.5
.48

6.5
4.3
3.8
3.5
1.4
.39

4.7

7.0
1.8
1.2
.93
.85

NC,-
Cpps)

<.fil
<loi
(.01
{.01
<f.01
<.01
i J\\
.57

< . i"; 1
(.01

<.01
(!oi
.53

(.01',01

\.01
< .01
'.01'.81

1.5

.36

.83
< .01
{.01
(.01
(.01
.37

1.3
1.9
<.01

<.01".87

.41
2.2
2.1
(.01
{ 01
.85

3.1
{.01

{.01i'.i
{.01
{.01
{.01

F-
<F>s)

.14'.14

.11
-.14

i £
. -i

' i'i 
1 i .'

', 7'.\2

.12

.10

.10

.13

.11

.09

.12

.11

.11
v'.Oi

.i4

.18

.16

.09

.10

.12

.10

.11

.13

.10

.14

.09

.11

.11

.15

.14

.15

.12

.15

.12

.14

.24

.11

.12

.C?

.11

ci-
f:pi)

.35

.54

.49

.19

.34
. 1Z
. * ~*
,31
.32
. iV

.23

.23

.24

.14

.20

.28

.31

.14

.31

.43

.51

.52

.26

.34

.36

.26

.32

.44

.26

.45

.24
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