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BIOGEOCHEMISTRY OF SELECTED PLANT MATERIALS, ALASKA 

L.P. Gough, R.C. Severson, T.F. Harms, C.S.E. Papp, 

and H.T. Shacklette 

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, 
19713, 1971h, 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 materi a1 s, 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 a1 lowed the field-work phase to be completed. 

Through a coordinated protocol , samples of surf i ci a1 materi a1 s were 
collected by numerous individuals as they visited their study areas 
throughout the state. Although the major emphasis o f  the study was the 
geochemical characterization of surfici a1 materi a1 s, 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 lO-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 sampl ing 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 pl ant species 
collected at each site (reported here) was in addition to the surficial 
material sample a1 so collected (Gough, Severson, and Shack1 ette, 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 samp.1 es (Table 1) were herbaceous. In 
areas of Alaska south of the tree 1 imit, Picea glauca (white spruce), P. 
mariana (black spruce), Alnus (alder) and Betula (birch) species, and 
numerous species of S a 7 i x  (willow) were most commonly collected. North of 
the tree limit a mixture of species made up the samples and included mostly 
wi 1 1  ows, birches, Empetrum nigrum (crowberry), Ledum decumbens (Labrador 
tea), and several herbaceous species that were unidentifiable (1 abeled 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-uni form 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 a1 1 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 
5 0 0 ~ ~ .  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 pl asma-optical emission spectrometer (ICP-OES) by the 
following method: A measured (0.1 g) amount of plant ash was fused (400'~ 
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:l. This solution was 
then aspirated directly into the ICP-OES. 



' Figure 2 is a map showing the location and distribution o f  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. l ) ,  and a description of the material submitted 
for analysis. The following gives the common, scientific, and family names 
for plants 1 isted in this report (nomenclature follows Hul ten, 1968) : 

Alder, A7nus crispa (Ait.) Pursh, A. incana (L.) Moench., and A. 
crispa ssp. singata (Regel ) Hul t., (Betul aceae) . 

Bl ack spruce, Picea mariana (Mi 1 1  . ) Bri tt . , Sterns, and Pogg . , 
(Pinaceae) . 

Bl ueberry, Vaccinium uf iginosum I., (Eri caceae) . 
Cassiope, Cassiope tetragona (L. ) D. Don, (Ericaceae) . 
Copper-fl ower, C7adothamnus pyrolaef forus Bong., (Eri caceae) . 
Crowberry, Empet rum nigrum L, , (Empetraceae) . 
Dwarf birch, Betula nana L. and B: g7andu7asa Michx., (Betulaceae). 
Labrador tea, ledum pa7ustre I,, (Ericaceae) 
Paper birch, Betu7a papyrifera Marsh., (Betul aceae) , 
Sitka spruce, Picea sitchensis (Bong,) Carr., (Pinaceae). 
Western hemlock Tsuga heterophy-7 l a  (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 1 imit of 
analytical determination. 

T,he laboratory numbers used in table 2 give the following 
information: (1) the prefix AC identifies the material as being part of 
t h i s  study; (2) t he  numbers 001 through 266 are the actual site numbers; 
(3) the suffix A-E identifies the number of collections at that site; and 
(4) the last digit, 1 or 2, is used to represent laboratory sample splits 
for the estimation o f  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 
s i t e .  



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 A1 aska. 
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I I 
o 100 2b0 MS 

1 .~ i xon  Enmnsa 23 Unalrsh 45 Shgway 67 M&rr~hy 89 Mmdfra 
11 1 Tellar 133 Killik Rier  

2 Prince Rupert 24 Unimrk 46 Y8kur.t 68 Vrldaz 
90 Ophir Y 2 Shishmarat 134 Chandler b k l  

3 Kmtchikrn 25 Fdsm P8u 47 Icy Bay 69 Ancho~gm 91 Un8lrkleet 1 13 Kotzobum 135 Philip Smith Mt& 

4 Craig 26 Sirnoonof Irlrnd 48 Middleton Island 70 Tyonek 92 S t  Micheal 114 Selawik 136 Arctic 
5 P m ~ l u W e r  27 Stapwak Bay - 49 .lying Sound 71 Uma Hills S SL U r n n u  116 S ~ g n a k  137 bblm M t h  

6 Pmtenburg 28 P O ~ I  Mo l l r  SO Seldw* 72 Slmaunutm 84 Noma 
1 16 Hughn 138 Dmmarcrtion Point 

7 Bndfield Canal 29 Cold B q  51 Iliamne 73 Russian ~ i $ s i o n  95 Solomon 1 1 7 Boalea 139 Mr Michmlson 
B Sumdum . 30 Chignik 52 Dillinghm 74 Manhall 96 Nonon Bay ' 1 18 Bmrvmr 

140 Sagavanirktok 

S S i t h  31 Sumik Island 53 Goadnmr 75 Hoowr b v  97 Nulato 119 Fon Yukon 141 Umiat 
10 M+ Faimnrthmr 32 Trlniry lslrnd$ % Kuskokwim b y  76 Bbck 91 R u k  120 Black River 142 Ikpikpuk River 

1 1 Juwau W Kaguyak 65 Cam MmndmnhaII 77 Kwiguk 99 Kantishnr Riv7rl t l  Colten 143 Lookout Ridg* 
12 Taku R i r  34 Kodirk 66 51 ~aflhrnw 7 1  Holy Crow 100 Fairban*. 122 Christian 1 4 4  Utukok Rkmr 
13 Atlu 35 K8rkrk 57 Nunkak Island 79 lditarod 101 Big Delta 123 Chandalar 145 Point L.y 

14 Kiska 36 Ugrshik 58 g8ird Inlet 80 MeGrath 102 Eagle 
124 W~stman 146 Wainwright 

15 Rrt lslrnda 37 Brisrol Bay 59 Bethel 81 Irlkaetna 103 Chartmy Rivmr 125 Suwry Pass 147 Mmrdt River 

16 Ganloi ~ s ~ a n d  18 PIWO~ Wands SO Taylor MU. 62 Trlktmtnr MU. 101 Cialm 126 Ambler River 148 Tmshmbuk 

17 Adrk 39 Hagameistar Island Q Uk. Clark 83 Gulkana 105 emngood 127 Raid M~S. 149 Harrison Bay 
18 Atkr A0 Nushagrk Bay 82 Kenri 84 Nabtsnr 106 Tananr 128 Nortak 150 8eechey Pomt 
19 ~mguam 41 Nrknek 63 Smwlrd 85 Tanacross 107 Mmlozitnr 129 Point Hopm 151 FIoxmm lslond 
20 AmukU 42 Mt Katmai 64 Cofdove 86 ~t ~#ym$ 108 Kateel River 130 DeLong Mts. 182 Baner Island 

21 Srmrlgl lrlrnd 43 AtoQnak 65 Bmrin~ GIacimr 87 Hmrlr 109 Candle 
131 Misheguk MU. 153 Banow 

22 Umnak U Atlin 68 HL SL Elias 88 M~,McKinlmy 1 10 Bendelmben 132 Howard Pass Fmm Onh L%T 
.--- 

Figure 1. --Location of 1:250,000-scale topographic maps, A1 aska. 



F i ~ z r e  2. --Sampl ing  s i t e s  and sample identification numbers for plant  material 

samples, A l a s k a ,  
8 





Table 1.--Sample ident i f ica t ion  codes, da te  o f  collection, map name and number 

(see f i g .  I ) ,  and type o f  plant materlal in sample 
.*--.*-.--**.-..*.-~---**-*.-----*-...--**..----..*-..----*-*.**------*-*--*.**.*.-.*-*-*--~-*-*.-*-- 

Dntc 
Field I D  tub. Wo. Colln. Hnp H a m  Hry, No. Srmple Description 
.**-.**-.*--~...--..-.-.-..-*.-**.**.-~---~-*.-.-*..*-..*---*..**-*..*..----.*.**-**...-..*---*~*--.. 

AI.HIJS I A I d c r )  
ALH-CAI nC06JA l 6 / 7 0  ryonek 70 Alnus c r l s p  stcars L leaves 
ACII-CR~ Ac1001hl 7/79 Ilgashlk Jb A. cr lspr  s t e m  
ALH-CR1 AC130A1 S r n . / l 9  Morton Bay 96 A. c r ~ s p s t e m s &  leaves 
ALW-CRI AC175Al  8/80 Intkcetna Hts. 82 A..crispsstcrm 
hLl t -CRt  AC19SAl 8/81 Ht .  HcKlnlcy 68 A . c r l s p s t c m s & l e a v e r  
AM-CR~ AC229A1 6/82 Scl rui k 114 A. crtspa stems 
ALM-CRt AC24Oh1 do. St. Hlcllorl 92 do. 
ALH-Cal I C 2 4 4 A I  do. Hsrslrnl I 74 - ' do. 
ALII -CR I ACZSLAl do. Russia18 H l s s i o n  73 *' do. 
ALH-CAI ACZSTA'II1 do. D i i i f n g ~ t o l n  52 do. 

A L Y - I N C  AC02SAt 7 / 7 5  Hcdtrn 09 A. ! t l t i l ~ s t e m  
ALH- lMC ACO26Al 8 / 7 5  do. 89 I do. 
ALH - t PC ACO26A 2 do. do. 89 do. 

. A L H - I H C  AtOJMl d o . .  Rdv 90 &. 

REIULA (Uirch) 
AEI-GLh ACOIPB1 
BE I -CIA Acocant  
BEI-CLA A t 0 4 7 8 1  
BE1 - GCA ACOSflAl 
OEi-GLA A C O l M l  
B E I - G L A  ACllfAl 
BEE-GLA AC17dAI 
BE1 -GLA hCI0Oh1 
BE[-GCA 1Ct6OAZ 
BEI -GCA A C 2 6 M I  

6/77 
61 79 
A. 
do* 
6/0 1 

0/ 74 
7/ 76 
do. 
do. 
b/ 70 
8/00 
do. 
9/00 
do. 
6/82 

a/ 79 
tro. 

do, 
&. 
do. 
81 no 
9/00 
IO/DO 
UfR1 

W74 
7/ 76 
do. 
iwno 

Strtwik Island 
Ialkeetna Hts. 
lnnncross 
eul kana 
Plfing S& - 

1 n~wcros s 
Sngavnni r k tok 
Phil l p  Smltlr Hts. 
C h a d a l a r  
1 ivengood 
Gut knna 

do. 
Solonwn 

do. 
Ocrwlcl cbcn 

Woatnk 
DcLong Hts. 

do. 
Cnndl e 

do. 
do. 

Sol mnn 
H,- 
Inrlnno 

A. sinuatr stems 
do. 

A. slnuatr stems & leaves 
do; 
do. 

Pctuta glnmblosa stem 
do. 
do. 
do. 

B. gtsnlulosn stems L lcaves 
8 .  glorrkhoso st- &. 
8 .  glandulosn stcms 6 leaves 
8. glmdukoss stem 

do. 

0. nana stems 
a do. .. do. 

do. 
do. 

a: nana stems L [eaves 
0 .  n:ma stmma 

do. 
8. n , m  stcmo lclves 

B. p p y r i f e r s  stems 
do. 
do. 

B. SI I .  s t e m  



..................................................................................................... 

Oete 
F lcld I D  Lab. Wo. C o l l n .  Hnp Nome ~ a p  Ho. Sample Oescrlpt~on 
*-*.-*--.-****---**-..---..*.-*.---.**--***-*-*.*****..*-.--**-----.---* ............................. 

F l C C A  (Spruce) 
P I C - G L A  A C O 2 1 h I  7/79 Cltardatar 123 P i c e a g t n u c r s t e m s L l e a v e s  
P I C - G L h  A C O 2 2 h l  do. do. 123 do. 
P I C - G L A  At030111 6/75 Vnldcz 61 do. 
P I C - G L A  A C O J l A 1  7/75 Ionacross US rb. 
P I C - G L A  A C W B O 1  7/76 thondalar 123 do. 
P I C - C L A  ACOGVBl do. Uiseman 124 do. 
P I C - G L A  A C 0 6 6 A l  b/?P A n e l t o r a g e  69 do. 
P I C - G L h  . L t 0 6 P A \  do. U C D I  y 6 7 do. 
P I  C - G l  A AC069AZ do. do. 87 . do. 
P I C - G L A  ACO7OA1 do. do. 87 do. 
P I C - G L A  AC070A2 do. do. B T ' do. 
P I C - G L A  ACO7IA1 do. do . 87 do. 
P I C - G L A  ACO?lA2 do. do. 81 do. 
P I C - G L h  ACO73A1 do. Ht. HcKInley 88 do. 
P I C - G L h  A t 0 1 4 1 1  6/70 Falrbatlka 100 do. 
P I C - G L h  A C O I S A I  do. do. 100 do. 
P I C - G L A  h C 0 7 M 1  do. t l vengood 105 do. 
PIC-+LA 1 C 0 7 7 h Z  do. do. . 105 do. 
P I C - G l h  A C O l Q h I  4/19 lanans . 106 do. 
P I C - G L A  ACOOOAI do. BIg D t l l ~  . 101 do. 
P I C - Q L A  ACOOOd2 do. do .. 101 . do. 
P I C - G L h  A C 0 0 1 A l  do. H t .  llsyes 06 do. 
P I C - C t A  ACOOlA2 dn. do. 86 do. 
PIC-GCA A C 0 0 3 1 1  do. do. 06 do. 
P I C - G L h  ACO03A2 do. do. 86 do. 
P I C - G L A  AC086A1 do. €ogle 102 do. 
P I C - G L h  A C O l 6 A 2  do. do. 1 0 2  do. 
P I C - G L h  h C 0 8 0 b 1  do. Cul kmla 8 3  do. 
PIC-GLA ACOOOA~ do. do. 83 do. 
P I C - C L A  ACOQOAZ do. . do. 83 do. 
P I C - G L A  ACO91AI  do. Ancliorage 69 do. 
P I C - G L h  ACOPhA1 do. Kerrsl 62 do. 
P I C - G L h  AEOPSAI do. do. 62 do. 
P t C - G L h  ACOQSAZ do. do. 62 .. do. 
P I C - G L A  d C 0 9 7 1 1  do. Anchorage 60 do. 
P I C - C L h  hCIODA1 do. Hedfra 89 do. 
P I C - C C A  A C i i O A 1  7 H c C n r t h y  67 &. 
P I C - G i h  A C I I O A Z  ' do. do. 6 7  da. 
P I C - G t A  A C I I l A 1  8 / 7 9  l a y t o r t l t n .  60 . do. 
P I C - G L I  A C I l Z A 1  do. D i l l ingharn 52 da. 
P I C - G L A  AC11311 do. C i r c l e  104 do. 
P I C - C L A  A C I  1 4 A 1  10179 do. 104 do. 
P I C - G L I I  A C l Z b A l  Sun./70 llebesna fi4 do. 
P1C-GLR A C l 3 6 A l  6 / ? 9  Kantishna River  W do. 
P I C - C L A  AC156A2 do. do. 99 do. 
P I C - G L A  A C l 4 7 A 1  8/00 A n c h o r a g e  69 A. 
P I C - t t h  h C l Z O A i  do. Nabcsna U4 do. 
P l C - G L A  l C l 4 B A 2  do. do . 04 do. 
P1C-Glh A C l 4 9 A 1  do. Y a l t l c r  68 do, 



Table 1.--continued. 

--*--*---*.----.-----***---***-----.---*-.**-----.-*-*-.~..-----*----*------.**---.--*--.--.**-~***-- 

Date 
F f d d  10 Lab. Uo. Eolln. Hap Home Hap No. Sanple Descr ipt ion 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P I C - G I A  AClSOAl do. HcCor  thy 67 P i c e a  glaucn stems L ieaves 
P I C - G l h  ACl51A1 do. Val der 6 8  do. 
PtC-GLA ACIS4A l  7/80 C i r c t e  1 0 4  do. 
PIC-GLA AClSSAt do. do. 1 0 4  do. 
P IC-GLA AC18SAl 10/80 Kenai 6 2  do. 
PIC-GLA A C l 8 7 A l  7/81 Wiseman 121 do. 
PIC-GLA AC188111 da. do. 1 2 4  do. 
PIC-GLh  AC208A1 8 / 8 1  Solornan 95 do. 
PIC-GLA AC2IJA1 6/82 Eagle 1 0 2  do. 
PIC-GLA ACZ14A1 do. C h a r l e y  River 103 do. 
PIC-GLA AC215A1 do. C i r c l e  1 0 4  do. 
PIC-GLA AC21641 do. do. 1 0 4  do. 
PIC-GLA ACZ17AI do. Black Rlver 1 2 0  do. 
P t C - G l A  AC218h1 do. do. 120 do. 
PIC-GLI I  AC218AZ do. do. 120 , do. 
PtC-CLA I C 2 1 P A l  do. Charley River 1 0 3  do. 
PIC-GLA ACZZOAl do. .Fort Yukon 119 do. 
PIC-CLA ACZZlA1 d ~ .  Beaver 118 do. 
P I C - G t A  ACZZZA1 do. Bet t les  117 do. 
P IC-GLA ACZZJh1 do. do. 117 do. 
PIC-GLA AC2Z&bl  do. Hughes $16 do. 
PIC-GLA AC225A1 do. do. 116 do. 
PIC-GLA AC226R1 do. K ~ t e e i  River ' 1 0 8  do. 
PIC-GLA AC227A1 do. Wul tao - 97 do. 
PIC-GLA AC228AI do. do. * 97 do. 
PIC-GLA ACZJOAl do. Setawi k ' 1 1 4  - , &. 
PIC-GLA AC23 lA f  do. Wootak 1 2 8  do. 
PIC-GLA A C 2 M h I  do. Muleto 97 do. 
PIC-GLA ACZ13Al do. Harshall 24 do. 
PIC-GLA AC246h1 do. Idi terod 79 do. 
PIC-GLA AC240h1 do. l c t r e t h  80 do. 
PIC-GLA AC24911 do. do. 80 do. 
PIC-GCA AC24;AZ do. do. 80 do. 
PIC-GLA hCZSOA1 do. Sleetnute 72 do. 
PIC-GLA ACZ53A1 do. Taylor Mtns. bQ do. 
PIC-GLh  AC254At do. L i n e  H i I I s  71 do. 
PIC-GLh  AC256h1 do. D i l l  i n g h a m  5 2  do: 
PIC-GLA ACZSBAI do. do. 5 2  do. 
PIC-GLR ~ ~ 2 5 9 ~ 1 '  do. l k i a ~ n a  5 1 - do. 
PIC-GLA AC259A2 do. do. 5 1  do. 
PIC-GLA AC2MIA1 do. do. 5 1  do. 
PIC-GLA ACZ62AI do. 7 yonek 70 do. 
PlC-GLA AC253A1 do. Tyonck 70 do. 

PIC-HAR ~ ~ 0 1 6 ~ 1  8/74 Helozi  t n v  1 0 7  P l ceamr iana  s tems& teaves 
PIC-HAR A C O l M 2  do. do. 1 0 7  do. 
PIC-MAR ACOt9A1 do. lenacross 85 do. 
PIC-HAB ACO2OAl do. do. 85 do. 
PIC-MAR ACOZODl do. do. 85 do. 
P I  C-MAR AE032AI 8/75 Shungnak 115 do. 



*-.*-~-**~-.-***-.~~.*--**----*-.--*-**~..***..~**..*-~-**..**...*--*-**-.**---..-.*-*-**-**.**--*.-* 

Oete 
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PIC-MAR AC035A1 do. RubV 98 Piceswrr fanastems& leaves 
PIC-HAR ACOJSAZ da. do. 98 do. 
PIC-MAR AC036h1 do. do. 98 do. 
PIC-MAR AC039A1 Sm./75 Seward 63 do. 
PIC-HAR ACO4OAl do. do. 65 do. 
P1C-MAR AC041A1 do. do. 65 do. 
P I  C-MAR A C 0 5 0 0 i  7/76 Bet t les  117 do. 
PIC-MAR ACOS lB I  do. do. 1 I? da. 
P I  C-MAR AC067A1 6/79 Islkeetna 82 do. 
PIC-MAR ACO73AI do. ~ t .  McKinley BB &. 
PIC-HIIR AC076h1 6/70 Livengood 1 0 5  do. 
P I E - M R  AC076AZ do. do. * 1 0 5  do. 
PIC-MAR AC082A1 6/79 Ht. Hayes 86 do. 
PIC-MAR AC082AZ do. do. 86 do. 
P I E - M R  AC085A1 do. Eagle 1 0 2  1 do. 
PIC-HIIR htOBBI1 do. Gut kana 83 do. 
PIC-HAR A C M M Z  do. do. 83 do. 
PIC-MAR A C l S J A l  7 / 8 0  C h a r l e y  Rlver  1 0 3  do. 
PtC-MAR A C l S M 2  do. do. 103 do. 
PIC-MAR A C l 5 6 A l  do. Circ le 1 0 4  . do. 
PtC-MAR AC104A1 8/01 do. 104 do. 
PIC-MAR A C 2 5 l A l  6 / 8 2  Sleetwte 72 do. 

P I C - S I  1 
P I C - S I  1 
P I C - S I T  
P t C - S l l  
P t C - S l l  
P I C - $ I  1 
P I C - S I T  
P t C - S I T  
P t C - S I T  
P I C - S l l  
P t C - S I T  
P I C - S I T  
P IC -S1T  
P I C - S I T  
P I C - S I T  

SAt l X (Ul l l ~ )  
SAL- ALA AC052A1 
S A t  - ALA ACOSJA 1 
SAC - ALA AC062A 1 
SAL-ALA AC232A1 
SnL-ALA AC233A1 
S A t  -ALA AC242A1 
SAL -&LA AC26 1A1 

7/ 75 
do. 
do. 
8/77 
do. 
7/ 7 7  
do. 
8/77 
6/79 
do* 
7/ 79 
8/80 
5/79 
6 / 8 2  
do. 

7/76 
do. 
7 / 7 8  
6/82 
do. 
he 
do. 

smdm 
T e k u  Rlver 

do.' 
Ketchitan 
Mt. Fairwesther 
Yatutat 

do. 
. Ht. Fairweather 

Seuard 
Seldovia 
Bradf l e l d  Canal 
Vsldex 
Jmew.  

do. 
S i  tka 

Phi l ip  S m i t h  Htns. 1 3 5  
do. 1 3 5  

thignlk 30 
noatak 128 

do. 128 
Kuiguk 77 
I t l a m  5 1 

Plcea sitchensis stems & leave$ rn 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. &. 
do. 
do. . 
&. 
do. 
do. 

Satix alsxenslr stems 
do. 

S. a le~ens i s  s tem 6 leaves 
S. alerensis s tem 

do. 
do. 
do. 

SAL -ARB ACOZOE 9 8/74 I m a c r n c s  85 S. mrbvsculoldes stcms 
SAL-ARB ACO37hl Sun./7S B i g D e l t a  101 do. 



l ab lc  1.--contimd. 

Date 
Fietd ID lab. No. Colln. Hnp Heme Map No. Sarrple Descript ion 
..................................................................................................... 

SAL-ARB AC038A1 do. 819 Oel ta  101 S. a r b c u t o i d e s  stems 

SAL-ARC AClOlht 7/79 . H t .  Hichelsnn 139 5. arctic. stens 
SAL-ARC AClO2Al do. do. 139 do. 
SAL-ARC ACIMA1 do. Barter Island 152 do. 

SAL-GLA 
SAL - GLA 
SAt-GLA 
SAL-Glh 
SAL-Gth 
SAC-GLA 
SAL - GLA 
ShL-CLI 
SAL-GLA 
SAL-GI.1 
SAL - GLA 
SAL -GLA 

SAL -PLh 
SAL-PLA 

SAL-PUL 
SAL - P U t  
SAL -PUC 
SAL - PUL 
SAL-PUL 
SAL - WL 

SA1 - SPP 
SAL - SPP 
SAL-SPP 
SAL- SPP 
SAL - SPP 
SAL - SI'P 
SAL - SPP 
SAL-SPP 
SAL - SPP 
SAL-SPP 
SAL - SPP 
SAL - SPP 
SAL - SPP 
SIIL - SPP 
SAL - SPP 
SAL -SPP 
SAL-SPP 

AC055h1 
ACObOhi 
AC061A1 
AC103Al 
AC13211 
AC134111 
AC135Al 
AC l67A l 
ACl bBA1 
AClbPAl 
AC171At 
ACZCSAl 

hCZS4A 1 
ACZJSAl 

6/ 77 
7/75 
da. 
7/ 79 
12/ 79 
do. 
do. 
6/10 
do. 
7/80 
8/80 
6/82 

do. 
do. 

7/00 
6/80 
7/80 
do. 
7/81 
do. 

7/76 
do. 
do. 
do. 
do. 
6/ 79 
6/80 
7/80 
do. 
do. 
8/80 
7/80 
10/80 
6/82 
do. 
do. 
do. 

Pkillp Smith Htns. 
1 I do. 

Goodnew 
Demarcation Point 
Teshekprk 
I i l l i k  River  

do. 
Sagavanirk tok 

do. 
Demarcation P o i n t  
H t .  Hlchelson 
Holy Cross 

13s s.gtsucsstemS 
135 do. 
53 do. 

138 _ do. 
148 S. glauca stems 6 leaves 
133 do. 
133 . do. 
$40 S. glauca s t m s  L leaves 
140 S. glauca s t e m  
138 do. 
130 S. glauca stems L leaves 
78 S. glauca stem6 

Bcndel ebcn 110 S. p I8n i f o l l a  rtma 
do. 110 do. 

.Needo River , 147 S. pr lchra stem 
Har r l sm Bay . 149 do. 
Ugnshlk , a> 34 do. 

do. S6 S: pulehre stems L leaves 
i k p i k p l k  Rlver 142 do. 

. 8atron 153 &. 
Beechey Point 150 S. s@- s t e m  
Segavanirktok 140 do. 

do. 140 do. 
P h i l i p  Smith Mtns. 135 do. 
Bet t l es  11 7 do. 
Hesly 87 do. 
PICA& R i ver 147 do. 
Sewsrd 43 S. sp. stems L leaves 
Karluk 35 do. 
nt. Hichelson 139 "do. 
Misheguk Htn. 131 do. 
M t .  Hlchelson 139 S. sp. stems 
C h r l r t i n n  122 do. 
Unelakleet 91 do. 
St. nichaet 92 S. sp; s tem L leaves 
ophir 90 S. sp. stems 
O i  ll ingham 52 do. 

TSUGA (Hem\ ock) 
ISU-HE1 llCOZJA1 7/75 S t d m  ' 8 lsuge ,heterophylle stems b, leaves 

12 ISU-I IEI  AC024Ct do. leku Pivcr do. 
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Date 
F i e t d I D  1sb.Yo. Colln. HopName Hop No. Sample Descript ion 
_ ~ ~ * ~ _ _ ~ ~ ~ ~ - . . . ~ . ~ . _ _ - - 1 1 - - . . * - - * - - - * - 1 - * ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ * * ~ * - * ~ - - ~ ~ . ~ - - - - . . * - - - . . - - - ~ - . * - - * * - - - - - - - - - * - -  

ISU-IIEI ACOSM1 7 Ketchi kan 3 Tauga heterophylla c t m  & leaves 
1SU-HE1 ACWA1 6/79 Juneau 11 do. 
ISU-HE1 At06511 do. Skaguay 45 do. 
1SU-HE1 AC065A2 do. do. 4s do. 
ISU-IIEI ACDPZA1 do. Seuard 63 do. 
ISU-HEI ACWZA2 do. do. 63 da. 
TSU- I1EI ACOPBh1 do. Cordova $4 do. 
ISU-IIEI hCltZh1 7/79 Craig 4 do. 
I SU - HE1 AC IZ3A 1 10/ 79 do. 4 do. 
I!%-HE1 AC181Al 9/80 do. 4 do. 
IsU-)IEl ACZlOAl 6/79 Skagway 45 do. 

VACClWlW ( l luckrry)  
VkC-Ult AC033A1 t0/75 IalkectnaHtns. 82 Vacciniun ul lginosun St- 
VAC-Vl t AC03301 do. &. 82 I do. 
VAC-Ult ACOSOC1 7/76 ' Bet t les 117 do. 
VAC-ULI bClOPAl 7/79 t t l  l e r  111 V. ul ig inosun s tem L leaves 

HISC. SPECIES 
CAS-SPP AC10201 
CAS-IEI hC177hI 
CLA-PIR AC19OA1 
€LA-COH RC!?6111 
EHP-WIG A C l l M l  
EHP-HIG AElZlAl 
EMF-HIG ACl93bl 
LED-DEC AC138AI 
LEO-DEC hCl39Al 
LEO-DEC hC165B1 
LEO-DEC kC172At 
LED-DEC AC02481 

MIXED VEGEIAlION 
M I  KEDVEG AC00111 
H l  XEDVEG ACOOZAl 
HIXEDVEG hC003A1 
H l XEDVE G AC004A 
H l XEOVEG ACOOf A 1 
HI XEDVEG ACOObAl 
HIYEDVEG ACw?h1 
HIXEDVEG AC008111 
M I  UEDVEG AGO09111 
H I  XLQVEG AC010A1 
HlXEDVEG . AC01111 
H IXEDVEG hC012A1 
MtXEOVEG ACOlJAl 
HIXEDVEG A C O l & A l  
HIKEOVEG ACOtSh1 
HlKEDVEG AClZtl l  
H l  KEDVEG ACIZ7R1 

7/ 79 
8/80 
7/81 
9/80 
9/ 79 
10/79. 
5/81 
7/70 
do. 
8/80 
do. 
7/ 75 

a m  
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
6/ 73 
11/79 
sun./79 

Ht. Hichels 
Heaky 
Anchorage 
Mt. Hayes 
Unimak 
Cold Bay 
Attu 
Shi shmaref 

to. 
t a t d l  e 
Heade River 
Tnku River 

Lookout Ridge 145 
Howard Pass 132 

do. 132 
do* IS2 

lkpikplk l i v e r  142 
do. 142 

Chandter lake I32 
do. 143 

Mi s t  141 
do. 141 

Chendler Lake 151 
Philip Smith Htns. 135 
Unl t a  141 

do. 141 
Harrison Bay 149 
hda k I? 
Cendl e 109 

Casslope sp. s tem & Ieaves 
Cessiapc t e t r a g w  s t e m  & leaves 
Cleckthannus ayrolaef lwus stems 6 leaves 
E!eeegnus carnutats st- 
Eapetrun nigrun s t e w  & ieaies 

do. 
do. 

L e d m  decurl#ns stems 4 Ieaves 
do. 
do. 
do. 

P s c ~ t s u g o  menrlesli s t e m  L leaves 

f led) 
f led) 
f led)  
f led)  
f led) 
f fed) 
l ied)  
fled9 
f led) 
f led) 
fled) 
I led) 
f ied) 
f led) 
fled) 
fled) 
f l e d )  
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Date 
F l e l d I D  1ab.Wo. Colln. HapMome Hap Ho. Sample Descript ion 
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MIXEDVEG AC128111 do. Seiaui k 114 , (unspecified) 
HlnEDWG ACI29Al do. Morton Bay 96 (unspecified) . 
WII(EDVEG AClSPAl 7/80 Afognak 43 (unspeci f l e d )  
HlXEOVEG ACIbOAt do. Ht. Katmi 42 (unspecif led) 
HIXEOVEG ACl78AI 8/6U Heal y 87 (mspecif led) 
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