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INTRODUCTION

In 1975 an informal program was initiated to survey the geochemistry 
of soils and surficial materials of the State of Alaska (Gough and others, 
1984; Gough, Severson, and Shacklette, 1988). This effort was prompted by 
the success of a series of regional (broad-scale) geochemical reports on 
surficial materials for the conterminous United States which were published 
by Shacklette and coworkers in the early 1970's (Shacklette and others, 
1971a, 1971b, 1973, and 1974). The principal objectives of both the 
conterminous U.S. and the Alaska studies were to (1) estimate central 
tendency and typical ranges for chemical element abundance in soils and 
other surficial materials, and (2) present element concentration maps which 
display broad patterns that may or may not be interpretable at various 
geographical scales.

Between 1973 and 1981 the Alaska effort progressed slowly on a non- 
funded, time-available basis. In 1982 and 1983, however, some funds were 
made available through the USGS Energy Lands and Alaska Mineral Surveys 
programs which allowed the field-work phase to be completed.

Through a coordinated protocol, samples of surficial materials were 
collected by numerous individuals as they visited their study areas 
throughout the state. Although the major emphasis of the study was the 
geochemical characterization of surficial materials, plant materials were 
also collected at a majority of these sites. This report presents the 
concentration of 32 chemical elements and ash yield in the numerous 
different plant material types that were collected. The methodology used 
to collect, store, and prepare the samples was uniform and although 
collected over a 10-year period, the samples were analyzed at one time in a 
randomized order. This makes it possible, in future reports, to look for 
element distribution patterns on a broad regional scale.
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SAMPLE COLLECTION, PREPARATION, AND ANALYSIS

About 40 percent of the samples were collected by the authors, the 
remaining by volunteers; therefore, a sampling plan was designed that 
required a minimum of effort for these individuals. Actual sampling sites 
were selected to represent a "typical" landscape unit (e.g., tundra, boreal 
forest, riparian forest, etc.) but to avoid areas of known mineralization 
or anthropogenic contamination. The dominant vascular plant species 
collected at each site (reported here) was in addition to the surficial 
material sample also collected (Gough, Severson, and Shacklette, 1988). 
All samples were to be collected at least 100 m from the nearest road.

In a very few instances woody species were not available and a non- 
woody (herbaceous) vascular species was collected. For example, some of 
the unidentified mixed vegetation samples (Table 1) were herbaceous. In 
areas of Alaska south of the tree limit, Picea glauca (white spruce), P. 
mariana (black spruce), Alnus (alder) and Betula (birch) species, and 
numerous species of Salix (willow) were most commonly collected. North of 
the tree limit a mixture of species made up the samples and included mostly 
willows, birches, Empetrum m'grum (crowberry), Ledum decumbens (Labrador 
tea), and several herbaceous species that were unidentifiable (labeled as 
"unspecified", table 1).

In the field, samples always consisted of the stem and leaf material 
composited from several branches of one plant. The material was placed in 
paper sacks, rather than plastic bags, to permit partial air drying before 
being shipped to the Denver Laboratories of the U.S. Geological Survey.

In the laboratory, damp plant material was further dried in a forced- 
air oven at ambient temperature. Extraneous non-uniform plant material was 
removed; however, none of the material was washed. In some instances a 
very small amount of leaf/needle material was present either because of the 
time of year the sample was collected or because of excessive leaf/needle 
drop. For these samples all leaf/needle material was removed and only the 
stems were processed for analysis (see sample description, table 1).

The dried plant material was ground in a Wiley mill (to pass a 1.3 mm 
screen), and a portion of the material was ashed in a muffle furnace at 
500°C. The concentrations of Hg, total S, and Se were determined on the 
un-ashed dried material as follows: (1) Hg (reduced in solution using 
stannous chloride), determined by cold-vapor atomic absorption 
spectrophotometry (Harms, 1976); (2) total sulfur, determined 
turbidimetrically using the method of Tabatabia and Bremner (1970), and (3) 
Se, determined by fluorometry (Harms and Ward, 1975). Concentrations of 
all other chemical elements were measured using a 63 channel direct-reading 
inductively coupled plasma-optical emission spectrometer (ICP-OES) by the 
following method: A measured (0.1 g) amount of plant ash was fused (400°C 
for 10 minutes) with 1 g of potassium hydroxide in a vitreous-carbon 
crucible. The fusion cake was then dissolved in 25 ml of 30 percent nitric 
acid to affect a solution-to-sample dilution of 250:1. This solution was 
then aspirated directly into the ICP-OES.



RESULTS

Figure 2 is a map showing the location ahd distribution of the 
sampling sites and field identification numbers for the plant samples 
collected. For each plant sample, table 1 lists a generalized field 
identifier, a unique laboratory number, the date the sample was collected, 
the name and number of the 1:250,000-scale topographic map from which the 
sample was collected (Fig. 1), and a description of the material submitted
for analysis. The following gives the common, 
for plants listed in this report (nomenclature

scientific, and 
follows Hulten,

family names 
1968):

A. inczna (L.) Moench., and A. 
Hult., (Betulaceae). 
,) Britt., Sterns, and Pogg.,

, (Ericaceae).
D. Don> (Ericaceae).

(Ericaceae)

Alder, Alnus cn'spa (Ait.) Pursh,
crispa ssp. sinuata (Regel) 

Black spruce, Picea mariana (Mill,
(Pinaceae).

Blueberry, Vaccim'um uliginosum I. 
Cassiope, Cassiope tetragona (L.) 
Copper-flower, Cladothamnus pyrolaeflorus Bong., 
Crowberry, Empetrum nigrum L., (Empetraceae). 
Dwarf birch, Betula nana L. and B. gland\tlosa Michx., (Betulaceae). 
Labrador tea, Ledum palustre L., (Ericacfeae). 
Paper birch, Betula papyrifera Marsh., (feetulaceae). 
Sitka spruce, Picea sitchensis (Bong.) Cirr., (Pinaceae). 
Western hemlock Tsuga heterophylla (Raf.) Sarg., (Pinaceae). 
White spruce, Picea glauca (Moench.) Voss, (Pinaceae). 
Willow, Salix sp., (Salicaceae). ,

Table 2 lists the generalized field identifier, specific laboratory 
number, north latitude and west longitude (in degrees minutes and seconds), 
and concentrations of 32 elements and percent ash yield for 278 plant 
material samples. Chemical element concentration data is not given for 
elements with 100 percent of the values reported below the lower limit of 
analytical determination.

The laboratory numbers used in table 2 give the following 
information: (1) the prefix AC identifies the material as being part of 
this study; (2) the numbers 001 through 266 are the actual site numbers;
(3) the suffix A-E identifies the number of co"lections at that site; and
(4) the last digit, 1 or 2, is used to represent laboratory sample splits 
for the estimation of laboratory error.

This report gives only the element content, as reported by the 
analysts, of each sample of plant material. Statistical evaluations of 
these analyses have not yet been performed. The analyses of the plant 
material can be used to estimate the concentrations of elements existing in 
an available form for biogeochemical cycling and soil enrichment at the 
site. i



USE OF THE DATA

This compilation answers the requests of those who wish to have the 
analytical results for specific plant species or sites. It precedes any 
interpretive reports using statistical techniques that may follow. Any 
correspondence between element concentrations in the plant material and in 
surficial materials from the same site can be determined by comparing these 
data with those from the soils (Gough and others, 1984). At the very least 
these data provide a basis for assessing what might be considered "typical" 
of chemical element concentrations, for a variety of plant species, from 
throughout Alaska.
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Figure 1.--Location of 1:250,000-scale topographic maps, Alaska.
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Figure 2.--Scmpling sites and sample identification numbers for plant material

samples, Alaska.
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6A
1

AC
06
9A
1

AC
06

9A
2

AC
07
0A
1

AC
07
0A
2

AC
07
1A
1

AC
07
1A
2

AC
07
3A
1

AC
07
4A
1

AC
07
5A
1

AC
07
7A
1

AC
07

7A
2

AC
07
9A
1

AC
OO
OA
1

AC
OO

OA
2

AC
00
1A
1

AC
00

1A
2

AC
08
3A
1

AC
08

3A
2

AC
00
6A
1

AC
00

6A
2

AC
08
9A
1

AC
09
0A
1

AC
09
0A
2

AC
09
1A
1

AC
09
4A
1

AC
09
5A
1

AC
09
5A
2.

AC
09
7A
1

AC
10
0A
1

AC
tt
OA
t

AC
11
0A
2

A
C
1
H
A
1

AC
11
2A
1

AC
11
3A
1

AC
11
4A
1

AC
12
6A
1

AC
13
6A
1

AC
13
6A
2

AC
14
7A
1

AC
14
8A
1

A
C
U
B
A
2

AC
14
9A
1

7/
75

do
.

6/
75

7/
75

7/
76

do
.

6/
79

do
.

do
.

do
.

do
.

do
.

do
.

do
.

6/
70

do
.

do
.

do
.

6/
79

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

7/
79

do
.

8/
79

do
.

do
.

10
/7

9
Su

tn
./

79
6/
79

do
.

8/
80

do
.

do
.

do
.

Ch
an

da
la

r do
.

Vn
td

ez
Tn
no
cr
os
s

Ch
nn
da
le
r

Ui
se
ma
n

An
ch

or
ag

e
li

en
 I 
y

do
.

do
.

do
.

do
.

do
.

Mt
. 

Mc
Ki

nl
ey

Fa
ir
ba
nk
s do
.

Li
ve

ng
oo

d do
.

Ta
na
na

Bi
g 

De
lt
a do
..

Ht
. 

ll
ay

es do
.

do
.

do
.

Ea
gl

e
do
.

Gu
lk
nn
a
do
.

do
.

An
ch

or
ag

e
Ke
na
i

do
.

do
.

An
ch

or
ag

e
He

df
ra

Mc
Ca
rt
hy
do
.

Ta
yl
or
 
Mt
n.

Di
ll

 i
ng
li
nm

Ci
rc

le
do

.
Nc
bc
sn
a

Ka
nt

is
lm

o 
Ri

ve
r

do
.

An
ch

or
ag

e
Mn
be
sn
n
do
.

Vn
Ul

ez

12
3

12
3 68 85 12
3

12
4 69 87 87 87 87 87 87 88 10
0

10
0

10
5

10
5

. 
10

6
. 

10
1

10
1 86 86 86 86 10
2

10
2 83 83 83 69 62 62 62 69 89 67 67 60 52 10
4

10
4 84 99 99 69 84 84 60

Pi
ce

a 
gl
nu
ca
 
st

em
s 

& 
le
av
es

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

" 
do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.



Ta
bl
e 

1.
--
co
nt
in
ue
d.

Fi
el

d 
ID

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

A 
PI

C-
GL

A
* 

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

 
 
 
 
 
 
 
 
 
 
 
 
 pi
r-
Ri
 A
  
 

i 
1 
t*
 

U
l
»
f
%

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

GL
A

PI
C-

MA
R

PI
C-

MA
R

PI
C-

MA
R

PI
C-

MA
R

PI
C-

MA
R

PI
C-

MA
R

La
b.
 
No
.

AC
15

0A
1

AC
15

1A
1

AC
15

4A
1

AC
15

5A
1

AC
18

5A
1

AC
18

7A
1

AC
18

8A
1

AC
20

8A
1

AC
21

3A
1

AC
21

4A
1

AC
21

5A
1

AC
21

6A
1

AC
21

7A
1

AC
21

8A
1

AC
21

8A
2

AC
21

9A
1

AC
22

0A
1

AC
22

1A
1

AC
22

2A
1

AC
22

3A
1

AC
22

4A
1

AC
22

5A
1

AC
22

6A
1

AC
22

7A
1

AC
22

8A
1

AC
23

0A
1

AC
23

1A
1

AC
23

8A
1  
 

AC
24

3A
1

AC
24

6A
1

AC
24

8A
1

AC
24

9A
1

AC
24

'v
A2

AC
25

0A
1

AC
25

3A
1

AC
25

4A
1

AC
25

6A
1

AC
25

8A
1

AC
25

9A
1'

AC
25

9A
2

AC
26

0A
1

AC
26

2A
1

AC
26

3A
1

AC
01

6A
1

AC
01

6A
2

AC
01

9A
1

AC
02

0A
1

AC
02

0D
1

AC
03

2A
1

Da
te

 
Co
l 
In
.

do
.

do
.

7/
80

do
.

10
/8

0
7/

81
do
.

8/
81

6/
82

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

 do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

8/
74

do
.

do
.

do
.

do
.

8/
75

Ma
p 

Na
me

Mc
Ca

rt
hy

Va
ld

ez
Ci
rc
le

do
.

Ke
na
i

Wi
se
ma
n do

.
So

 1 o
rn

an
Ea
gl
e

Ch
ar

le
y 

Ri
ve
r

Ci
rc
le

do
.

Bl
ac
k 

Ri
ve
r

do
.

do
.

Ch
ar

le
y 

Ri
ve

r
Fo

rt
 
Yu
ko
n

Be
av
er

Se
tt
le
s do

.
Hu
gh
es

do
.

Kn
te

el
 
Ri

ve
r

Nu
lt

ao
do
.

Se
la
wi
k

No
at
ak

ti.
.i 

» *
. ~.

nu
iB

io
 

Ma
rs
ha
ll

Id
i 
ta

ro
d

Mc
Gr
at
h do

.
do
.

Sl
ee
tm
ut
e

Ta
yl
or
 M

tn
s.

Li
me
 H

il
ls

Di
ll
in
gh
am do
.

1 1
 5 
an

na
do
.

do
.

Ty
on
ek

Ty
on
ck

Me
lo

zi
 t
na do
.

Ta
na

cr
os

s do
.

do
.

Sh
un

gn
ak

Ma
p 

No
. 67 68 10
4

10
4 62 12
4

12
4 95 10
2

10
3

10
4

10
4

12
0

12
0

12
0

10
3

11
9

11
8

11
7

11
7

11
6

11
6

10
8 97

< 
97

: 
11
4

12
8

Q
? 24 79 80 80 80 72 60 71 52 52 51 51 51 70 70 10
7

10
7 85 85 85 11
5

So
cp
le
 D

es
cr
ip
ti
on

Pi
ce
a 

gl
au
ca
 
st
em
s 

& 
le

av
es

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

fi
n

\
J
\
J
 t

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
 I

-d
o. do
.

do
.

do
.

do
.

Pi
ce

a 
ma
r 

5 a
na

 
st
em
s 

& 
le

av
es

do
.

do
.

do
.

do
.

do
.



T
ab

le
 

1
.-

-c
o

n
ti

n
u

e
d

.

Fi
el

d 
ID

PI
C-
MA

R
PI
C-
MA

R
PI

C-
HA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
MA

R
PI

C-
HA

R

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

PI
C-

SI
T

La
b.
 
No
.

AC
03
5A
1

AC
03
5A
2

AC
03
6A
1

AC
03
9A
1

AC
04
0A
1

AC
04
1A
1

AC
05
0B
1

AC
05
1B
1

AC
06
7A
1

AC
07
3A
1

AC
07
6A
1

AC
07
6A
2

AC
08
2A
1

AC
08

2A
2

AC
08
5A
1

AC
08
8A
1

AC
08

8A
2

AC
15
3A
1

AC
15
3A
2

AC
15
6A
1

AC
19
4A
1

AC
25
1A
1

AC
02
3B
1

AC
02
4A
1

AC
02
4A
2

AC
04
2A
1

AC
05
4A
1

AC
05
8A
1

AC
05
8A
2

AC
05

9A
1,

AC
09

3A
1

AC
09
6A
1

AC
13
7A
1

AC
15
2A
1

AC
20
9A
1

AC
26
4A
1

AC
26
5A
1

Da
te
 

Co
l 
In

.

do
.

do
.

do
.

Su
m.
/7
5

do
.

do
.

7/
76

do
.

6/
79

do
.

6/
70

do
.

6/
79

do
.

do
.

do
.

do
.

7/
80

do
.

do
.

8/
81

6/
82

7/
75

do
.

do
.

8/
77

do
.

7/
77

do
.

8/
77

6/
79

do
.

7/
79

8/
80

5/
79

6/
82

do
.

Ma
p 

Na
me
 

Ma
p

Ru
by

do
.

do
.

Se
wa

rd
do

.
do

.
Se
tt
le
s do

.
Ta
lk
ee
tn
a

Mt
. 

Mc
Ki

nl
ey

L 
i v
en

go
od do
.

Mt
. 

Ha
ye

s do
.

Ea
gl

e
Gu
lk
an
a do

.
Ch
ar

le
y 

Ri
ve
r

do
.

Ci
rc

le
do
.

Sl
ee

tm
ut

e

Su
nd

um
Ta
ku
 R

iv
er do
.'

Ke
tc

h 
ik
an

Mt
. 

Fa
ir
we
at
he
r

Ya
ku
ta
t
do

.
Mt
. 

Fa
ir
we
at
he
r

Se
wa

rd
Se

ld
ov

ia
Br
ad
fi
el
d 

Ca
na

l
Va

ld
ex

Ju
ne

au
do

.
Si
tk
a

No
. 98 98 98 63 63 63 11
7

11
7 82 88 10
5

10
5 86 86 10
2 83 83 10
3

10
3

10
4

10
4 72 8 12 12 3 10 46 46 10 63 50 7 68 11 11 9

Sa
mp

le
 D

es
cr
ip
ti
on

Pi
ce

a 
ma

ri
an

a 
st

em
s 

& 
le
av
es

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

Pi
ce

a 
si
tc
he
ns
is
 
st
em
s 

& 
le
av
es

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

do
.

SA
L 
IX

 
(W

il
lo

w)
SA

L-
AL

A
SA
L-
AL
A

SA
L-
AL

A
SA
L-
AL
A

SA
L-
AL
A

SA
L-
AL
A

SA
L-
AL

A

SA
L-
AR

B
SA
L-
AR

B

AC
05
2A
1

AC
05
3A
1

AC
06
2A
1

AC
23
2A
1

AC
23
3A
1

AC
24
2A
1

AC
26
1A
1

AC
02
0E
1

AC
03
7A
1

7/
76

do
.

7/
78

6/
82

do
.

do
.

do
.

8/
74

Su
m.
/7
5

Ph
il

ip
 S

mi
th

 M
tn

s.
do
.

Ch
ig

ni
k

No
at

ak
do
.

Kw
ig

uk
1 1

 i 
ar

nn
a

Tn
na

cr
os

s
Bi
g 
De

lt
a

13
5

13
5 30 12
8

12
8 77 51 85 10
1

Sa
li
x 

al
ax

en
si

s 
st
em
s do
.

S.
 
al

ax
en

si
s 

st
em

s 
& 

le
av
es

S.
 
al

ax
en

si
s 

st
em
s

do
.

do
.

do
.

S.
 
ar
bu
sc
ul
oi
de
s 

st
em
s

do
.



T
a
b
le

 
1
.-

-c
o
n
ti
n
u
e
d
.

Fi
el

d 
ID

SA
L-
AR

B

SA
L-
AR

C
SA

L 
-A

RC
SA

L-
AR

C

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

GL
A

SA
L-

PL
A

SA
L-

PL
A

SA
L-

PU
L

SA
L-

PU
L

SA
L-

PU
L

SA
L-

PU
L

SA
L-

PU
L

SA
L-

PU
L 

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

SA
L-

SP
P

La
b.
 
No

.

AC
03
8A
1

AC
10
1A
1

AC
10
2A
1

AC
10
4A
1

AC
OS
5A
1

AC
06
0A
1

AC
06
1A
1

AC
10
3A
1

AC
13
2A
1

AC
13
4A
1

AC
13
5A
1

AC
16
7A
1

AC
16
0A
1

AC
16
9A
1

AC
17
1A
1

AC
24
5A
1

AC
23
4A
1

AC
23
5A
1

AC
14
2A
1

AC
14
3A
1

AC
14
4A
1

AC
14
5A
1

AC
19
1A
1

AC
19
2A
I 

AC
04
4A
1

AC
04
5A
1

AC
04
6A
1

AC
04
7A
1

AC
05
1A
1

AC
07
2A
1

A
C
K
6
A
1

AC
15
7A
1

AC
15

8A
1.

AC
16
1A
1

AC
16
6A
1

AC
17
0A
1

AC
18
2A
1

AC
23
7A
1

AC
24
1A
1

AC
24
7A
1

AC
25
5A
1

Da
te
 

, 
Co
ll
n.

do
.

7/
79

do
.

do
.

6/
77

7/
75

do
.

7/
79

12
/7

9
do

.
do
.

6/
80

do
.

7/
fl
O

8/
80

6/
82

do
.

do
.

7/
80

6/
80

7/
80

do
.

7/
81

7/
76

do
.

do
.

do
.

do
.

6/
79

6/
80

7/
80

do
.

do
.

8/
80

7/
80

10
/8

0
6/

82
do

.
do

.
do
.

Ha
p 

Na
me
 

Ha
p 

No
.

Bi
g 

De
lt

a

Ht
. 

Hi
ch
el
so
n

do
.

Ba
rt

er
 
Is

la
nd

Ph
il

ip
 S

mi
th

 H
tn

s.
do
.

Go
od
ne
ws

De
ma
rc
at
io
n 

Po
in

t
Te

sh
ek

pu
k

Ki
ll

ik
 
Ri

ve
r

do
.

Sa
ga
va
ni
rk
to
k

do
.

De
ma
rc
at
io
n 

Po
in
t

Ht
. 

Hi
ch
el
so
n

Ho
ly

 C
ro

ss

Bc
nd
cl
eb
cn do
.

He
ad
e 

Ri
ve

r
Ka

rr
i 
so

n 
Ba

y
Ug

ns
hi
k
do
.

Ik
pi

kp
uk

 
Ri
ve
r

Ha
rr
ow
 

Be
ec

he
y 

Po
in
t

Sa
ga
va
ni
rk
to
k

do
.

Ph
il

ip
 S

mi
th
 
Ht

ns
.

Se
tt
le
s

He
al

y
Hc

ad
e 

Ri
ve

r
Se

wa
rd

Ka
rl

uk
Ht

. 
Hi

ch
el

so
n

Hi
sh

eg
uk

 H
tn

.
Ht
. 

Hi
ch
el
so
n

Ch
ri
st
 i
on

Un
al

ak
le

et
St
. 

Mi
ch
ae
l

Op
hi

r
Di
ll
in
gh
am

10
1

13
9

13
9

15
2

13
5

13
5 53 13
8

14
8

13
3

13
3

11
0

14
0

13
8

13
9 78 11
0

11
0

14
7

14
9 36 36 14
2

15
3

15
0

14
0

14
0

13
5

11
7 87 14
7

63 35 13
9

13
1

13
9

12
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