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CHEMICAL ANALYSES OF SOILS AND OTHER SURFICIAL MATERIALS, 

ALASKA 

L. P. Gough, J. L. Peard, R. C. Severson, H. T. Shacklet te,  

M. L. Tompkins, K, C. Stewart, and P. H. Br fggs 

INTRODUCTION 

The favo rab le  response t o  t h e  r e p o r t s  on t h e  geochemistry o f  
unconsol idated s u r f i c i a l  m a t e r i a l s  o f  t h e  conterminous Uni ted S t a t e s  
( i n fo rma l  l y  c a l l  ed t h e  "50-mil e geochemical survey ," Shack1 e t t e  and o thers ,  
1971a 1971b, 1973, and 1974) led us, i n  1975, t o  i n i t i a t e  a somewhat s i m i l a r  
s u r v ~ i  o f  ~ n s k a .  The p r i n c i p a l  o b j e c t i v e  o f  s tud ies  o f  t h i s  type i s  t o  
e s t a b l i s h  est imates o f  t h e  abundance o f  elements i n  s o i l s  and o the r  s u r f i c i a l  
ma te r ia l s .  Such i n f o n a t i o n  i s  useful  i n  t h e  e v a l u a t i o n  o f  geochemical da ta  
f o r  (1 )  minera l  resources, (2 )  environmental appra isa ls ,  and ( 3 )  t h e  
d e f i n i t i o n  o f  broad-scal e geochemical pa t te rns .  For about s i x  years  t h i s  
e f f o r t  progressed s low ly  on a non-funded, t ime-ava i l  abl  e basis.  Dur ing f i s c a l  
years  1982 and 1983, however, some funds were made a v a i l a b l e  through t h e  USGS 
Energy Lands and Alaska Mineral  Surveys programs whjch a1 lowed f o r  t h e  
complet ion o f  t h e  f f  eld-work phase o f  t h e  p r o j e c t .  

The sampling p l a n  was kept  s imple because, as w i t h  t h e  50-mile study, t h e  
a c q u i s i t i o n  o f  samples depended on the  v o l u n t a r y  cooperat f  on o f  f i e l d  
personnel ( o n l y  about 40 percent  of the t o t a l  .number o f  samples was obta ined 
by t h e  authors) .  
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S W L E  COLLECTION, PREPARATION, AND ANALYSIS 

A sampling p l a n  was designed t h a t  required a minimum of  effort for the 
volunteer col lectors, b u t  provided a 1 eve1 of geochemical information t h a t  was 
adequate f o r  our study. A t  each s i t e  we requested t h a t  a sample of soil or 
unconsolidated surficfal material be collected a t  a depth o f  20cm (or u n t i l  
permafrost, bedrock, o r  impenetrable consolidated material was encountered, 
which ever came f i rs t )  . We use the term surficial material for purposes of  
this survey t o  avoid the technical problem of defining a "soil," and t o  
include many types of unconsolidated surficial deposits. Most samples, by 
common definition, were soi 1 s , but unweathered 1 oess , stony 1 i thosol s , sand 
dune or shore materials, and even highly-organic materials a r e  included in 
this study. 

Because of the 1 i kely occurrence o f  1 arge 1 ocal geochemical vari abil i t y  , 
we requested t h a t  a repl icate sample, o f  the same type of  material, be 
collected a t  a distance of approximately 100m--in actuality, this practice was 
followed for about  h a l f  o f  the si tes,  Nevertheless, with 50 percent of  the 
s i t e s  repl icated a reliable estimate i s  avaf lable of  the relative magnftude of  
1 ocal geochemical vari a b i  1 i t y  . 

Additional directives t h a t  were provided t o  each sample collector are 
given in Appendix I .  

This study was oryanf zed on the basis of 1:250,000-scale quadrangle 
areas. I t  was our goal t o  obtain approximately two repl icated s i tes  f rom each 
of  the 153 quadrangles that cover the s ta te  ( f ig ,  1) . About 20 percent o f  the 
quadrangles have a majority of their  areas covered by either water (island and 
coastal areas), glaciers, and foreign terri tory (Canada). If these 
quadrangles are deleted as target areas, then a goal o f  about 120 quadrangles 
(240 s i tes)  would provide the desired coverage, Figure 2 shows the coverage 
(a long with sample s i t e  numbers) t h a t  was actually obtained. A comparison of 
figs. 1 and 2 shows that, whereas 114 ( o f  120) quadrangles were vf  s i t ed ,  and a 
total o f  266 s i tes  were sampled, some were sampled more intensely t h a n  others. 

A l i s t  o f  sampled areas, shown numerically in Table 2 ,  are presented 
alphabetically by quadrangle name i n  Table 1. This l ist ing i s  given so t h a t  
the user can readily f i n d  the locations and s i t e  and soil descriptions for 
samples from a particular quadrangl e, 

In  the laboratory the samples were dried a t  ambient temperature and the 
t e x t u r e  and color of the the material were noted. The material was then 
crushed in a mechanical mortar, and sieved through a 2-rnm screen. The mfnus- 
2-mm fraction was used for pH determination (Peech, 1965); the remaining 
material was pulverized t o  pass a 200-mesh sieve and a 5 g portion was d r i e d  
a t  105' C and then ashed a t  550' C t o  obtain an ash yield value, Following a 
randomization of all samples, chemical analyses were performed on the minus 
200-mesh fraction by the f o l  1 owing methods: x-ray f l  uorescence spectroscopy 
(Taggert and others, 1981) for Al, Ca, Fe, K ,  Mg, Mn, Na, P ,  Si,  and Ti; 
inductively coup1 ed argon p l  asma-optical emf ssion spectrometry (Crock and 
others, 1983) f o r  Ag, As, Au, Ba, Be, B i ,  Ce, Cd, Co, Cr, C u ,  Dy, Er ,  Ga, Gd, 
Ho, La, Li, Mo, Nb, Nd, N i ,  Pb, Pm, Sc, Sm, Sn, Sr, Ta, Tb, V ,  Y ,  Yb, Zn,  and 
Zr; and neutron activation (Mil lard, 1975, 1976) for Th and U.  



FIGURE 1-locat ion of I : 250,000-rcdc topographic maps. 
.. - - 





Figure 2. --Sampl ing sites and f ield identification numbers f o r  soils and 

o ther  surficial mate ria,?^, Alaska. 





RESULTS 

The sampling s i t e  locations and sample descriptions given in Table 2 are,  
for the most part, those provided by the collectors. Additional notes from 
observations made in the laboratory were added t o  descriptions of some 
samples. In describing the collecting s i t e  some collectors gave the common 
names o f  characteristic or dominant plant species present (Tabl e 2 ) .  These 
names, with corresponding scientific and family names foll owing ~ u l  t 6 n  (1968), 
are given in Appendix 11. 

The concentrations of  44 elements t h a t  were q u a n t i t a t i v e l y  determined in 
more t h a n  50 of the total of 487 samples, and the pH and weight-percent ash 
yield o f  these samples, are given in Tables 3 and 4. 

Explanations for the column symbols used in Tabl e 3 are as fol low: 

%: Percent. 

ppm: Parts per million. 

-5: Elements w i t h  th is  suffix were determined by inductively 
coupl ed argon plasma emission optical spectrometry. The 
elements Ca, Fe, K, Mg, Mn, Na, P ,  Si ,  and Ti, which lack 
this  suffix, were determined by X-ray f 1 uorescence, 

-- : Not  determined. 

Ash%: Percentage o f  the total materf a1 remaining fol  1 owing 
ashing a t  550°C, 

: Less t h a n  the indicated value. 

The row symbols (sample identifications) used in Table 3 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 s i t e  
numbers; ( 3 )  the suffix A or 0 identifies the mater f  a1 as collected either a t  
the primary s i t e ,  or a t  the replicate s i t e  l O O m  distant, respec t i ve ly ;  and 
( 4 )  the l a s t  d i g i t ,  1 or 2 ,  i s  used t o  represent samples sp l i t  in the 
1 aboratory for the estimation of 1 aboratory error. 

The data f o r  eight elements ( B ,  Cd, Er, Gd, Pr, Sm, and Ag) that were 
quantitatively determined i n  50 or fewer samples of surficial materials a r e  
given i n  Table 4 .  

Some elements were looked for in a1 1 samples, b u t  were n o t  found. These 
el ernents , analyzed by inductively coupl ed argon-pl asma optical emi ssi on 
spectroscopy, and their  approximate lower limits of determination in parts per 
mi 11 ion (in parentheses) are as follows: Au (8) ,  Ho (4) ,  Ta (40), and Tb ( 2 0 ) .  

This report gives only the element content, as reported by the analysts, 
o f  each sample of surficial material, Statistical evaluations of these 
analyses, and map p l o t s  of element, concentrations grouped by frequency 
cl asses, wi 11 be presented in a 1 ater pub1 i  cati on .  



P l a n t  m a t e r i a l  samp7es were a l s o  obta ined f r o m  a m a j o r i t y  o f  the  266 
sampling s i t e s .  Whereas t h e  ana lys i s  o f  a s o i l  sample p r o v i d e s  a measure o f  
t h e  t o t a l  concen t ra t i on  o f  each element a t  a  s i t e ,  analyses o f  t h e  associated 
p l a n t  m a t e r i a l  w i l l  pe rm i t  an es t imate  t o  be made o f  t h e  concent ra t ions  o f  
elements existing i n  an a v a i l a b l e  form f o r  biogeochemical c y c l i n g  and s o i l  
enrichment a t  the  site. Chemical analyses o f  t h e  p l a n t  samples a re  pending, 
and r e s u l t s  w i l l  be re leased i n  subsequent repo r t s .  

USE OF ME DATA 

These data  p r o v i d e  a  t i m e l y  re lease  o f  a n a l y t i c a l  r e s u l t s  preceding t h e  
i n t e r p r e t i v e  r e p o r t  t h a t  i s  t o  fo l l ow ,  It answers t h e  requests o f  those who 
wish t o  have a n a l y t i c a l  r e s u l t s  f o r  s p e c i f i c  sites be fo re  analyses f o r  these 
sites a r e  merged f o r  s t a t i s t i c a l  s tud ies  o r  a r e  mapped. T h i s  r e p o r t  may a1 so 
be o f  use t o  those who wish t o  make t h e i r  own statistical analyses o f  t h e  da ta  
f o r  s p e c i f i c  reg ions  o r  f o r  c e r t a i n  environmental f a c t o r s ,  such as geologfc, 
c l  i m a t i c ,  o r  vege ta t i ona l  regimes. I t  i s ,  t h e r e f o r e ,  complementary t o  t h e  
f i n a l  r e p o r t  on t h e  geochemistry o f  A1 askan s u r f i c i a l  m a t e r i a l  s.  
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TABLES 1-4 

Tables g i v i n g  mapped areas sampled, w i t h  sample i d e n t i f i c a t i o n  numbers and map 
numbers; 1 ocation, date o f  co1 lection, and d e s c r i p t i o n  f o r  samples o f  
s u r f i c i a l  mater f  a1 s; i d e n t i f i c a t i o n ,  1 ocat ion ,  and chemical composi t ion o f  
samples o f  s u r f i c i a l  m a t e r i a l s ,  A1 aska; and data  f o r  elements determined i n  50 
o r  fewer samples. 



Tabla 1.--Napped areas (1:250,000 scale) sampled, with sample 
identification numbers from Table 2 d map numbers from 
Figure 1. 

Mao name &o No. Samvle No. h e f i x .  AC) 

Ada k 
Afoqnak 
Anchorage 
A t t u  
Barrow 

Barter Ialand 152 104 
Beevat 118 221 
Beechey Point 150 044 
Bendelebeaa 110 234, 235, 266 
Be thal 5 9 162 

Bsttlee 117 050, 051, 222, 223 
Big Delta 101 037, 038, 080 
Black Rivet 120 217, 218 
Blyinq Sand 49 189 
Bradf ield Canal 7 13 7 

Candle 109 . 127, 140, 141, 109 
Cape Medenhall 55 164 
Chandalat 123 021, 022, 048 
C h d l e t  Lake 134 007, 088, 011 - 
Chatla y River 103 153, 214, 219 

Circle 

Cold Bay 
Cordma 

Craig 4 122, 123, 181 
DeL- Hts. 130 116, 117 
Demarea t ion Point 13 8 103, 169 
D i l l iagham 52 112, 255, 256, 257, 258 
Eagle 102 085, 086, 213 

Fa irbanla 100 074, 075 
Fort: Yukon 119 028, 220 
Goodncws 53 061, 212 
Gulkana 83 087, 088, 089, 090, 173, 174 
Hag- isrer Is land 3 9 125 

Earriaon Bay 149 015, 132, 143 
b a l y  87 069, 070, 071, 072, 177, 178 
Holy Cross 7 8 245 
Hoopar Bay 75 163, 202, 203 
Howard Pas8 232 002, 003, 004 



Table. 1. --Happed areas (1:250,000 scale) sampLed, with sample 
identification numbers from Tabla 2 and r ~ a p  numbers from 
Figure 1 (contisued) . 

&D ?ho No. Samols No. I v t e f k .  *C) 

Kantishos River 99 136 
Karluk 35 159, 200 
Kateel  River 108 226 
Keaai 62 094, 095, 185, 205 
Ketch ikan 3 042, 056 

Killik River 
Eodiak 
Kotzebue 
Kwiguk 
Lake Clark 

Linm H i l l s  
L i v ~ o a d  
Lookout Ridge 
Marshall 
k c a t t h y  

- 

Wrath 
&ade River 
Hed frr 
&loziraa 
Misheguk Htn. 

Iabeana 
Nootak 
No- 
Norton Bay 
Nulato 

Nunivak Island 
Hurhagak Bay 
O P ~  ir 
Petarsburg 
P h i l i p  Smith Mts. 



Table 1. --Mapped areas (1: 250,000 scale) sampled, with sample 
ideatif icatioa numbers from Table 2 a d  map nuhers frm 
Figure 1 (cwrinud) 

Mat, rramc Man NQ, Samvle No, (~re-, AC) 

Bal: Islands 15 0 1 a 
Ruby 98 035, 036 
B u r a h  Mission 73 252 
Sagavanirkto k 140 045, 046, 167, 168 
sew- 19 105, 106, 107 

Si tka  9 2 65 
S - ~ Y  45 065, 210 
Sf eatmute 72 211, 250, 251 
Solooaon 95 179, 180, 208, 236 
Steporak Bay 27 196 

S f ,  Michael 92 239, 240, 241 
S&um 8 023 
Suhsik Island 32 059 
Tah River 12 024 
Talkeetaa 81 043, 067 

Talkeetaa Hts. 82 033, 068, 175 
Tarurcroas 85 019, 020, 031, 0% 
Tanamit 106 079, 186 
Taylor Mts. 60 111, 253 
Teller 111 109 

Teshekpuk 148 132, 133 
Tymak 70 863, 262, 263 
Ugash ik 36 100, 144, 145 
U m i a t  14L 009, 010, 013, 014 
Unalaklee t 9 1 23 7 



Tabla 2.--Location, d a t e  of c o l l e c t i o a ,  and de rc r ip t ion  f o r  ramplee of r u r f i c l a l  moter ia la  

Hama of l:2SO,OuO-rcala 
topographic map 

Data of 
c o l l e c t  ion 

S i t e  and desc r ip t ion  of m t e r i a l  

8/13 Tundra; a ray  t o  tsa e i l t .  
8/73 Turrdr~; 8r.y t o  t a n  wilt, @lAqht organic mixture. 
8/73 Tulldrbi qray c l ay ,  a l i g h t  organic mixtura. 
8/13 Tuadre; dark  brom highly  orpanic ouck. 
8/73 Tundra; l i d b t  t a n  very f h a  clay .  

Lookout RLdgo 
Howar4 Pars 
Maward Pare 
Howat4 Pa.@ 
Ikpikpuk River 

8/73 Tundra; medium brova f h e  c l a y  rad organic  a f r t u r a .  
8/73 Tundra; l i g h t  brovn e i l t  with orqanlc e t r i a .  
8/73 Tundra; a ~ d i u m  b r o m  c l a y  and organic a l r t u r e .  
8/73 Tuatdra r t  Yabkruk  k k e ;  very f i n o  gray clay.  
8/73 Tundra; f ino  rand @ o i l t ,  $ l i g h t  organic a t r i a .  

Ikpikpuk River 
Chandler Laka 
Chandler Lake 
U m h c  
Umiac 

Chandler Lake 
P h i l i p  6 4 t h  Htr. 
Umiat: 
Umia t 
liarriaon Bay 

8/73 Tundra a t  Shaiean Lake; t an  r i l t  end land, moderately organic. 
8/13 Tuodra; dark  ~ C O M  fibrous rrmck, a l i g h t  a m u a t  of clay. 
8/73 Tundra; mixture of f ine orgaalc  m a t a r h l  ~ n d  gray clay .  
8/73 Tundra; l i g h t  gray  clay.  
6/73 Tundra; medium b r o m  m k t u r o  of milt and organic matter. 

H l l l a ida i  d a r k  brova lopm hiqh i n  organic mat ter  u i t h  ropo rand and c o l l u v i a l  rock of crctaccour 
grayuacka and d s t o a e .  
Open h i l l t o p ;  qovntain tundra t o  l i t hoso l ,  l i g h t  yellow-tam vary ssady r i l t  over bedrock rubble of 
diabaae, b a r a l t ,  and s o u  shale.  
Hsrina te r race ;  l i q h t . b r m  rand and C o a r H  brecc ia  fragment4 u d o t  tundra mat. 
Hear D s m n d t a l i  L a b ;  l i g h t  brown r i l t y  loam with q u a r t z i t e  and r c h i a t  colluvium and 301 hums, 
8-10 in. t o  perloaf r o s t  . 
Colluvium from b i o t i t e  gna i r r  and r c h i a t ;  da rk  broun o r ~ a n l c  loam of mica-Jika f Lao rand. 
Five r f .  NW of Big Lake a t  S bane of Wiehl Ht.;  medium brova rand with coa r r e  rock fragments, on s l a t e  
and msrble. 
Vanat is Indian Percrva t  ton, H bank of Chaadalar Elver 4 m i  E of East Pork and r c se rva t  lon bwndary; 
extremely randy l i g h t  biuun r o i l  06 g r a n i t i c  o r  metagranit ic  basemeat. 
A t  S u d u a ,  Sanford Cove Fa Bndicott A r m ;  mottled s la te -gray  and oranga very sandy a i l t  with m i c a - l i b  
L r a g ~ ~ e a t  e . 
Near H t i p  of Snerti8ham Peniarula a t  mouth of Whitncy ,River i n t o  G i lbe r t  Bay; ~ a n d y  silt,  medium brovn, 
high in organic matter ,  about 12 La. deep, 164 f t .  above high- t ide  leve l ,  under t a l l  t rees .  
Ridge, a l t i t u d e  1,800 f r . ;  rocky a i l t  and nsnd 6-8 in .  below organic mt, over randstone, s i l t s t o n e ,  
and sha le  of Crataceoui  ago. 
Ridge, a l t i t u d e  2,350 f t . j  l i g h t  b rom randy r e s i d u a l  s o i l  with sock fragments, below organic mat over 
bedrock of Lron-stained calcareous eendstone of Cretaceoun age, poraibly s l t e r e d  by r h y o l i t e  i n t ru s ion  
a t  300 yds. 
A t  Kotrebue; black and white sand wfth about 5% p lan t  l i t t e r .  
A t  F t .  Yulroai dark gray-brown s i l t ,  high in organic  mater ia l ,  w i t h  soma very  f i n e  rand. 
A t  Seward; l i g h t  gray s i l t y  sand u i t h  sbout 6OZ pebbles; high i n  organic matter. 

T P ~  River 

Kotzebua 
P t .  Yukcm 
Sevard 
Voldee 
Tanacrons 
Shunanak 

6/75 At Chatma; medium brown e l l t ,  very high tn organic matar ia l .  
7/75 A t  Northvay Junc t ioa ;  l i g h t  brovn very sandy si l t  with a b w t  2U% plant  l i t t a r .  
8/75 A t  Shuagnak; l i g h t  broun nilt u i t h  mica-like very fine sand. 





Table  2.--location, dat* of c o l l e c t l o a ,  and deacr ip t lon  for ramplor of r u r f i c i r l  ~ t e r l e l r - - c o o t l n u c d  

S l t a  md S a i l  Dorcript lonr  

Ht. Pmirueathor 

P h i l i p  fialth Htn. 

Rocent l l  glaciated Lslaad La G l a c l e r  Bal; LigLt qrny very randy lilt with 30% rock. and pebblcr a t  
a depth o f  6 in., over  coarse-grafned ~ r p p b i b o l l t a  with pervarlva t o ~ a l t t k  v e i a h g  and dlker .  
Well-drained tundra a t  foot of llmastone c l i f f  1.5 mi. S of Galbra i th  Aloyerka camp; l i a t i t  b r o w  v t r r  
randy and grava ly  r l l t  d r i f t  overlying l i w r t o n a  ard r l ~ a l o  o f ,  ra rpec t ivc ly ,  H i r r l r r i p p l a a  m d  Perdam 
age0 . 
Beddish-brovn t i d e  sandy r l l t ,  wlth r o w  organ ic  m e t e r i a l  and pebbler. 
Sample c o n s l r t r  oE about ?OX acdlum-brown sandy r i t t  u l t b  pebblcr,  and 3M dark-brown f ina oreanic 
r i i t  with plant r o o t r .  
Vary randy f ine- tex tured  dark-broun pea t  over  a r a y  sandy till. 
&bout 2 ml. # of Eagle Creak o f f  Uighvay 7, in vente rn  hemlock f o r a r t s  orange-brown f i n e  mand with 
r o w  p lan t  l i t t e r  and 10Z atone., under an urganlc  l a y e r  5 la. tbfck. 
About: 1 m i .  II of Letafkof Cove on Chllket t'calnsul*; tanairh-gray very randy p l l t  with 2UX pebbtar and 
r toner .  smmplo 4 mixture of 1-2 and C horizon r o i l r  below r 4 in.  organic l a y e r  and 4 gray leached 
A hor l roa.  
About 15 m i .  U of Uamllla, r i t e  300 yds. U o f  hlghuay near  g rave l  uorkingr;  t ro  a i l t  vlth f h e  rand 
and 10% p t t b l c a .  
About 0.6 ml .  H of Tallreetna Junctioag wat l i g h t  t a n  r i l t  with i l r ~ e  rand, no coarse  rock frrgmtnts, 
r lther a bench r i d g e  or 4 loenn depor it. 
About 19 rl. S o f  Hurr lema,  we& h a b i t a t  but no t  runkeg, with denre 1por8 cover; orange-brown raady 
a l l t ,  no coarrm rock  fragments. 
A b w t  6 11. II o f  flurricaoa Gulch i n  clorod udiite spruce-harduood f o r r r t ;  mcdlum-brown randy mtlt, B-2 
borlron, poorly drnkred but no rwt t f lna .  
About 1 rl. I4 of B e a t t l a  Creek and 1 5  m i .  I =I C a n t v e l i  om Denmil Iighuay, open b lgb  tundra mftb 
r c a t t e r e d  white rpruce aod b b r r d o r  t e a s  orang*-brown very a r n J r  #[It, 10% rock. and pebblar,  8-2 
bor i t o n  oarpled. 
Open h i t s  Bprucr f o r e n t  on hiab r idge  2 11. 8 o f  Ht. tkKlnIey Park beadquarterr ,  near re rv lca  ro rd l  
l l q h t  brovn l o e r a ,  s i l t y  t o  f i n e  naody, B bor lzoa  m d  p a r t  of C Iiorlron rsmpled. 
Sabla Par r  in Ht. Hclinley Park a t  4,000-LC, elevation, open tundra with r c a t t a r a d  u l l l o u r ~  brova rarrdy 
8011 wltb about  20% c o r r a s  rock fragments, rsmpla from depth of 5 in. on permafrort .  
Jurt H o f  H bounJary of perk and S oE hnt i r r lma ,  open tundra wlth r c a t t e r e d  b lack  rpruce .ad ouakegi 
o l i u v i r l  mtcrlal with 4 r l l t  rutrk on permafroat at 4 depth of I2 la. 
A t  lenana brlafga, about 28 91. 8 of Henana, c l o s e d  anpan f o r e r t  u l t h  bearber ry  unders to ry  and r e a t t a r e d  
r m i l  d t l t a  rpruccg r o l l  with A and P h o r l t o n r  o a l r  1 in. tblck arch, C-hotiron o t  vary milty l i g h t  
l o r n  war salspled. 
S t t c  20 m i .  H of Ymana, mixcd aspen and &ice rp rucc  w i t h  vlburnun and a l d e r  under r to ry l  d ry  r l i t y  
n r t e r l a l  (no coarse  rock f r a g m n t s )  war marnpled. 
About 32 ml. NU of Fox la c lored  white r p r u c e l r a r d u o d  foran t ,  a11  t r s a r  l e r r  tbsn  15 f t .  htgh, but 
area does not ream to be over  rhallow p e r n u t r o a t i  c l a y  with abundant smal l  chuakr o f  r c h i a t ,  11-2 

Anchorage 

Trlkeatna 

Ta l lue tna  Mtr. 

Ilaaly 

Baaly 

Uealy 

Healy 

Ht .  )IcK&nley 

Calrbankr 

Pmirbankr 

Livengood 

horizon war rampled. 
About 24 mL. H of llvcllgood, clorred Ufiite a p m c e h a r d v ~ o d  Corsat on g e n t l e  o lops  witb routhern expomure, 
wlilow, arpen, paper b i rch ,  alder ,  and whit* 8pruoa domlnrtlng$ l ight-brmm r l l t  wi th  no coarsa xock 
f r a g w a t s .  
Abmrt 1 al. II of Tanrna Quadrangla boundary and 29 al. from Hsaly Ilot S p r h g r .  open apruca I o r e r t  wlth 
dwarf bircla underetoryl  ligllt-brown r l l t  vIth rolw rand, rncurated from thawing OE pcrmofr08t, r a w l e d  

Livengood 

a t  12 La. dep th  
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Table 2. --Lac :ation, data of collection, and d c r c r l p t i o n  l o r  sampler of r u r f  lci.1 aaterlalr--continued 

Snnlple 
no. 

llC139 

AC140 

Ham of lzZ50.000-rcale 
topographic map 

8iEe nnd Soi l  Deacr lp t lon  

A r c t l c  tundra alukeq 0.5 mi. 8 of A r c t l c  Lagoon on the rlhore of Chulrcbi Sea; mottled l lglat-brow and 
gray silt loam, low in organic matter ,  5 in. t o  perraefrort. 
On U elope of Westbar Ridqa 5 mi. B of I ~ i u a l l k  Biver j  mottled l i g h t - b r o w  grnvtrly r l l t  loam, 8 in. to 
parslafroat.  
Oa NB alopa of uaaamcd peak (1,308 f t .  a l t i t u d e )  alonq tributary of Salmon Creeb, 10 mi. 8 of b p l t u k  
Eiver; a o t t l e d  l i g h t - b r o w  milt l o a s  witla l o w  f h e  mand, 17 in. t o  permafrost.  
S l t e  with  0-6 in.  aur f rca  organic layerg omtapla taken a t  10 In. depth j  d a r k  brown e l l t  over  p e r m -  
f r o s t ,  high l a  orqanlc matter.  
I i a h  C r e e k f e r t  Well No. 1, a t  top  o f  s n c l e n t  #and dune r ldqe;  r o i l  from 2-6-la. depth, u c l u d e a  
0-1.25 in. organic r u r f l c l a l  layer ,  ve ry  rnndy no coarra  f r a g m t a .  
Near beach o f  E, D r i r r o l  l a y j  very randy, high k o r ~ a n f c  mate r ia l ,  wlCh n o  coarse rock f r a q m n t r .  
W r l d e  of Wlde Bay, SL o t  Lowat Uqasl~Lk L a h i  l i q h t  brown r l l t  Illah ln organic  mate r ia l ,  wlth about 
10Z c o a r r a  rock  fragments. 
By Innru Rivari  w m t l y  s r a y  r i l t  and f i n e  sand ulth a t h l n  l a y e r  o f  d a r k  orqaa lo  mmteri.1, n o  c o a r r r  
rock Ersqme~ts .  
S i t e  200 ydr. N of small  l a b ,  3 ml. HW of Clann lllgl~way, 0.5 mi. SB of l a b  n e a r  old coa l  d lqq ingr  
a t  Joneavi l l e ;  rttallaw podrol r o l l ,  alrtura of A-2, D, and C hor l ronr ,  liaiht-broun a i l t  predoalnmtcr. 
S l t e  2UO ydm. # o f  T r a i l  Creck in white apruce-vi l lou lou n e a r l y  l e v e l  a rea ,  8round cover dolnluated 
by l ichcna and aoorer ul th  rome blueberry and Labrador t e a ,  old r i v e r  cbanaml; f ins  t o  c o s r r e  dark  
rand w l t t t  20-301 outwarl~ gravel .  
Uiqlb b l u f f  above I l r t i n a  River about 5 11. U of Copper Caster. broadleaf  mhed  f o r a r t  dominated by 
cottonwood and uiflov wltb viburnum, b u f f a l o  berry, and wl l lov  undermtory; rmmple rn r l x t u r e  ot  t h k  
A and B horfzonn and t h i c k  1lql1t-@ray C harizon, f l n a  rsnd, n o  c o a r r a  rock fregmentr. 
S l t a  1 m i .  Y of k m i c o t t  Rivor near  t o m  of IlcCrrthy, on broad a l l u v l r l  p l a i n  c u t  by anc ien t  r i v e r ,  
b road lea t  forert  of c o t t o n u o d  and v l l l o w  u l t h  viburnum, blueberry, and b e r r b e r r l  underatoryj  a rona l  
.oil, d a r k  gray c l a y  v i t h  ouch grmrel. 
On U s f d o  of  I lchardaon Blgllway 0.5 mi .  81 of T l eke l  M g c  on 5% r lopa ,  mature white r p m c e  f o r e s t  
with rradsrr tory of s c a t t e r e d  blueberry and rn fen arprng .oi l  a xon.1 araj r f l t  wltb numerou. smal l  
g rave l  and coarae grava l  t o  about 10X, with 2 In-of undecompooed rur faco  orqanlc l u t t e r .  
Yert-facing 10% mlopa 50 yda. from Valdez i n l e t  on I s l d a  about 2 ml.  from Alyemka Termhum, v h f t a  
spruce foremt ulth dcnrm devil.  c l u b  and Cara unbarmtory~ (ray t o  b l a c k  rl l t ,  probably marina sedlmont, 
over raetawrphoacd sha le ,  nzounl, with t h i n  o r ~ a n l c  r u r f a c e  lnyer  and soma ca8r re  rock Eragsleutr. 
S o i l  8 gray silt u l t h  roner  of o r e m a  and with thin l a y e r s  of dark  t~uaur .ad Ilght-brown so11 on top, 
no comrne rock f r r g w a t r .  
S o l 1  mostly l l q h t  b r o m  rilt  u l t h  a t h i n  l a y e r  of dark  hum6 and undccoarporrrd p l a n t  l l t t c r  on top. 
Soi l  w r t l y  I lqt i t -brom r l l t  and #and with very sm411 mica p a r t i c l o r  under a thIn l a y e r  of undacompord 
p l a n t  l i t t e r .  
So l1  d a r k  broun and c o a r r a  textured,  very  hlqh In  orgaaic matter  with rarch p lan t  I l t t e r  on top. 
Area Ii, Claugach Wildernern, hbvlng about 300-111. annual prec ip1t.C lonb c o r r r a  b r o m  peat,  u l t h  20X 
rocks daich were removed from the rampla. 
Light-broun sandy * o i l  utth about 10% p l a n t  rootm. no l a r l e  rock fragments. 
Sand end a r a v e l  depomlt with 4 th ick  g r a r a  mati liglbt-brown m i l t  and f h e  smnd, no c o a r r s  rock Lrag- 
ments. 
Hedlrua brown r f l t y  mad, with coarse  rock  fraa~nenta.  

Charley Rlver  

C i r c l  a 
Saward 

Ht. Katmni 





Tabla 2. --Lacat ion, d a t a  of c o l l s c t l o n ,  and d a r c r l p t  ion f o r  aamplea o f  r u r f  i c i a l  mtarialm--cant inuad 

H a m  a t  l~2S0,000-rco1a Date 
topograph i c  map Colln. 

On Council Illglrwsy 6 ml. I of #ow; very mrady d i u r  b r o ~  silt with about 10% pabblar  and rock 
fragments. 
l tenal HationaL Moore Pefuae, &it. rpruco-paper bircll  f o r e s t s  r o l l  #ample collected a t  20-la. depLh, 
c o n r i r t l n g  of light-brown r i l t y  c l a y  and a rmal l  amount of rand, no coar8. rack frag-ntr.  
Reeky r o i l  on b a e a l t  wtth & o m  cher t ,  a r g i l l l t e ,  aad gabbro a e a r  r a a g l i a g  mite, a l t i t u d e  2,400+ f t . 1  
eample from 6-8-in, depth i n  Erort  bo l l ,  c o n r l r t l n q  of medium-broun r l l t y  c l a y  with a omall amount 
of rand. 
I-thoriron red t o  brown clay, # I i q h t l y  randy, with am611 a h - l i k o  p a r t l c l o e  and about 5% organic 
r m t e r i r l ,  no c o a r s e  rock fragments. 

Hornby t c r r a l n j  @ray  c l a y - r i b  wlth a rum11 a~souat o f  rand, about 10% r o o t 8  4ud o r p r n i c  mater ial ,  
end 10% pebblsr. 
HLdiua-brown rondy r o i l  with about 20X c o a r r e  rock fragaenta.  
Hedium-broun sandy r o i l  with s o w  c l a y  and about  10% coarse rock frsgmentr.  
Vlclnlgy of Ournsllk T e r t  Wall No. 1, gleyed silt above p e r r a f r o r t  from r s r l d u r l  r u r f a c e  uncZEectrd 
by tltau cyc l s ,  uader  tussock  tundra nurfmcaa mott led light-lqrry and or.age r i l t ,  no coaraa cock 
f r a g w n t s .  
A t  Caps Simpson, gleytd mineral  r o l l  above p e r l a a f r o ~ t  aC rlm of low-coatared polyqoni ramplo c o a r i r t r  
of bOt dark-gray clay and 4OWark coar re  peat.  
Occanlc tundra; f i b r o u r  pea t  5 in. t h i c k  over  a t i p p s r y  c l a y - l i k e  peat ,  with lmay root.. 
Sourdough Camp a r e a  due U of Bench Hark 1424; Llght-bra- very randy r o i l ,  with about 10% pebblar and 
about 5% organic d e b r t r .  
L a b  Hlnchumlna, wooded mlopm about 200 It. beyond uppar part of Bureau of Land Management f l r u  
c o n t r o l  camp; r l l t y ,  crumbly, llglst-yellow and medium-qray s o i l  o v a r l y f w  bedrock of cher t ,  r l l t y  
 hale, and tu f faceour  r i l t r t o n e ,  with about 5% organic debrim. 
A t  P a r r y v i l l a ,  19 mi .  I of Stepovak 8ay; coaraa black .and v l t h  a few pebbles. 
A t  Afoanak, l o d i a k  I r l r n d ;  volcanic  ash and vary f i n s  white rand, top 4 La. of p r o f l l a .  
At Old  tlrrbor, Kodlak L l n o d ;  medlur-brown c l a y  and f l u e  aaad, no coarse  rock fragmentr.  
A t  Laraoa Bay, Kodlak I l l a n d l  s t r a t a  conr la ted  of 18-in. overlay o f  brrrvy d a r k  loam, t h e  lower 12-la. 
part on gravely hardpan war r r m p l e d ~  l lql~t-brown loam, no coarro rock Lragmcnts. 
A& Karluk v f l l a g e ,  Itodlak I s l and ,  14-la . - thick silt  hlqh Ln organic mtteri r a s p l a  c o a r i r t r  of r d f u m -  
b r o m  a i l t  and f l o e  sand, no c o a r r r  rock treqmtntm. 
A t  Tununrk, Helaon Imland; medium-brow c l a y  with roo# rand, no coaraa rook f r a g e n t e .  
Scammon bay, W coast ,  150 yda. toward I n l e t  from church& c o r r r e  rand and about 2OX medium-brow s o i l .  
A t  lloopar Bay cnedlum-brown randy loam, no coarme rock fragmentr. 
A t  Mountaim Vil lage  on I bank of Yukon Liver ona- th l rd  oE tlae d l r t u r c o  from oartbtlou88 t o  cemetery; 
l l q b t - b r o m  m i l t  with a rlnall amount of f i n e  rand. 
S i t e  5 m i .  S of D r i f t  River  and 13 m i .  W of Redoubt Bay on Cook Inlot, tundra on @ r a n l t l c  r o c k r t  
medlum-brown randy loom v l t h  5X organic matter and 5% c o e r r e  rock fr.g@entl. 
About 2 rat. S of O t t a r  lake, which Im about 6 m l .  W of HE p a r t  o f  t a k e  Clark, tundra over $ r a n i t i c  
rocks; r o i l  r tdd Lrrh-brown, highly orgsa ic ,  no comrae €ragmerit6 . 
A t  I end of Ltrudron Bay, &rich $8 on the H r l d s  of the 8 t d  of Lake I l l a ~ n a ,  a l l u v i u a  from g tmni t lc  
rockr, 8 0 4  roil deweiopmcnt~ l i g h t  yaliow-brown very randy r o l l  with 5% orgaulc  mat te r  and 5% coarr. 
rock f rngcsento. 

I l y i n a  Sound 
Anclaorrgo 
Ilrpfkpuk Bivrt  

Attu  
C i r c l e  

Ht. HcKinlry 8/81 

Stepovrk Par Pre-1960 
Afognnk 916-1960 
Kodiak Yrr-1960 
Kodiak Pre-1960 

k r l u k  Pro-1950 

Ihmivmk Is land Pro-1960 
Hooptr Bay 1968 
Uoopsr 1.1 Fro-1960 
Kwlgu k Yro-1960 

Lab Clark  9/81 



Tablm 2.  --Location, date of collection, and deecriptlon fo r  eamptea of surf ic id ~ t e r i a l r  --contlnud 

Sample Hams of $1250,000-aca1e Date 
Po. topographic orp Colla. 

S i t e  and 6011 Dencrlptton 

Soutt~ of TubuLullL Hountah on W s ide  of Yulcan Creek, elovation about 200 It. ,  o ik t  lo#- ovar g r a a l t i c  
floodplain alluviumi racdluss-brom fine randy s la t ,  ao coaree rook Lragwntr. 
Near kadanha l l  I l k + ,  young very wet randy $ tac ia l  a t e r i a l ;  black and dulto rand with pabblsr, v r r l  
t l t t l a  r l l r  a d  orqaaic m t a r l ~ l *  
About 1 mt. 516 of Canadian border, revcrrt  hundred yda. W of Malnor Uighuey, i n  ver tern  hemlock 
fo res t  with very l i t t l e  utularatory vegetationg Oran88 sandy r l l t ,  50% pebble& and rock fragaeatr .  
About 15 m i .  8 of Sleotauta on tho l o l i t n r  Rlver. 
h a  mi .  L of Quinhagak vlilage and 130 ydr. W of Kcsletok U.8. Firb and Wlldlifa sesvlce  bullding. 
A t  Eagle, IOU ydr. B of  Joseph a i r a t r i p  la r b i t a  spruce-willow foreat  with wmr a d  pyrolm ground 
cover, m a r l y  level  .ad on a ntrerm terrace;  dark reddirh-brown f h o  sandy loam, probably an old 
rendbar. 
S i t e  100 ydr. ll of Cosl Creak c l l r r t r ip  on r1Iuvl.l f l a t  (old cobble terrace),  grwnd frozen a t  a b w t  
B in. in deptb,uhite rpntca-wLllov coarmnitp bordering mrkeq, treer are  on large pent humockr tha t  
have puahed up8 sample compored moatly of peat, with mom a l l t .  
About 150 yds. B of Circle Mot 6pringr r l r a t r l p ,  makeg with ir landr of Irhlte rpruce and uillow, 
frozen ground not founds so l1  4 gleyed clay loam, vcry vet,  with t h h  peat layer.. 
One mi .  S sf Circle City ai rorr ip ,  floodplain oL the Yukon River, sampler from sround higher tlban 
m e t  rurcoundla~ t e r ra l a ,  In  whits spruce-dwarf blrctl-willow cutwaunitg with moor around covsrj  
nnmple mostly peat, witlb loma intermixed milt, very vet.  
A& 50 j d s .  B of Chatkyltr lk r l r r t r i p  and about 0.5 al. from CLtmHrJltulk v l l lage ,  flood plain of the 
Yukon Bluer, u l ~ i t a  spruca-erpen-ulllow coarmnltl u l t b  v l l lou  snd buffalo berry understory; r o l l  
reddlrh-brow e i l t  below nn orgaaic layer 5 In. tblck. 
A t  Bureau of Land Hanaqement e l r a t r ip ,  about 20 al. 8 of Old Bampart, oa caor t  of r very broad b l l l  
In glaciated ter ra in ,  open tundra wlth scattered black rpmcc, borderline mrkaq w l t h  redgo-Iteat8 
grwnd coveri r o i l  a l l ey td  grnylsh r i l t  under 3 In. of peat, perwf ro r t  a t  depth of 10 in. 
Black Rtver Bureau of L a d  #lanagtent a l r l t r l p ,  broad nearly level  lurkeg pla in  wlth Labrador t e r -  
rcdge-morr ground sovar, r ca t t e r td  black spruce tree.! rllallov brow, mitt over parmsfrost. 
S i t e  1 al. W of birch Creek vil lage,  on high ground S of ai ra t r ip .  nearly leva1 around on 'dukon ltlrrer 
tloodpl*ln, hits ognrc.-willov-rapen cormunkty; red-broun a l l t  lora  unclat 5-6-in. peat leyes. 
Si te  50 ydr. 6 of Beaver s i ra t rgp,  I al. HU of tom,  In d t i t e  rprucs-cottonvood-willow col~rmnityi 
soil i r  well-drained red-brown r l l t .  
S i t e  300 ydr. B of Bettlcm a l r e t r l p  behind Bureau of La~ld Management h l l d h q ,  rterrlg level wlth 
etand of short  uhlre spmce, ampen, and willow; e o i l  Is f lne  rand ufrh I l t t l n  organic matter oxcept 

Charley Rlvcr 

Black Rlver 

Charley I h e r  

Fort Yulun~ 

Beaver 

l le t t le r  

top 4-&la. layer. 
6/82 Sita orb old terrace of ttte Kapklrk i ivor ,  1CIO ydr. S of Allokeket 8 i c r t r i g ,  near-rmrksg wegetat ton 

at stunted uhi te  spruce (ao black spruca) and arch willow; so11 a very web gray lilt, g r c ~ t f y  reduced. 
6/82 Sl te  50 ydr. B oE llugt~ar a i r s t r i p  and 0.25 mi. U of vltlsaa on old Lerrace ~f the loyubk  R l v t r ,  

r iparian vegetation of cottonwood and willov predomlnsting, v l tb  #ore uhltm ~ p r u c e g  r o i l  fLne @ray 
rand below 3-5 in. of peat, no permafroat found. 

6/82 Si ta  30 yds. U of Uogatra ltlvar a i r a t r l p  on nearly level ground, vary wet ,  a t m U  ~uukeg,  perm8froat 
a t  about 10 ln. i r o i l  gray t o  reddiab-brown s i l t  a ~ d  gravel. 

5/82 About 100 ydr. S of a i r r t r l p  a t  Uumllr, nearly level ,  open r t a d  of paper Llrch, aspen. &ad & l i e  
rpmcc, well drained, with l i t t l a  or no under~ to ry  yeaetation; roil  red-brsva land ( t rue  B boriton), 
underlain wi th  II true Bray podsol horiron, aample a compo~ite af sad C horlrone. 

AC223 Bet t les  

ACZl4 llugher 

AC225 Hughes 

AC 226 k t e a l  Elver 





Tabla 2.--bcat ior l ,  dace of col lect$on,  .ad d e a c r l p t f o n  f o r  a m p l e r  of l u r f i c l a l  materialr--continued 

Sample Ham of 1:250,WO-#cala Date 
No. topogrrpblc ~p Collu. 

S l t n  end Sol1  Description 

Bldqe c r c r t  II of P i l o t  S t a t  Lon v i l l a q e ,  b Lqb ~ b o v e  t h e  Yukon Biver, vege ta t ion  of l a r g e  pager b i r c h  
and whi t s  8prucc IatermLxed w l t f r  open b l u a j o l a t  uadesntory, over # l a t e  b t d r o ~ k i  r o l l  a red  flna 
s e d y  loma with d i s t i n c t  h o r i r o n s  below r t h i c k  peat l ayer .  
S i t e  a t  a i r r t r i p  about 1 m i .  B of b r a h a l l  r l l l a g e ,  a t  4 B i l l n l d e  cuL d a  by bul ldozer ,  vege ta t ion  
&ominntad by pager b l rch  and a l d c r  wi th  biuejobnt  around covert  r o l l  mottled bromfab  coarse  r i l t y  
r a t e r i a l ,  very wet from t h a u l n l  p e r m f r o l t .  
S i t a  m t  a i r r r t r l p  I I&. II of Shageluk, mrer flooded by Y u h m  River ovorflow and d t r t u r b e d  by 
c o u a t r u c t t n g  a o l l  4 yellow-baom t h e  sand ui th  runway grave l  lntcrmlred--&ravel  removed from ramplo. 
S l t a  on haul  road a t  Hoora C r c e i  l o c a l i t y ,  h i l l y  country wrrounded by mountnlar, wtth whfta rpruca, 
paper blrch, and smpeb f o r a r t * ;  s o l 1  10 f h e  rand u i t h  8oa# r l l t  and a l luv ia l  ~ r a u o l .  
S l t e  4 t  abandoned a l r r t r i p  o t  Oplblr i n  brond g l a c i a t e d  ( 1 )  volley,  swampy t e r r a l n  u i t h  low r c l i a f ,  
veqa ta t ion  coragoaed of cottonwood, wil lou,  end trmarac with m a t t e r e d  black apruca; r o l l  bray c layey  
mmttr ial  wlth *oms f i n e  sand. 
S l t e  H of 8 - W  runway of a i r a t t r l g  a t  W r a t h  on old r i v e r  t e r r a c e  w i t l i  r l p a r l a o  veqetat ion,  some 
mcattared white  ~ p r u c a  on titahor h u ~ n a c k r ;  r o l l  11 6r.y r t l b y  a u t a r l a k  without qravel ,  f r o z e a  around 
n o t  found, r i t e  may have been d l r t u r b t d  a 8  tndlcatod by dense horrat.11 ground cover. '  
S i t e  on S t  ride oP ~ I r a t r l p  a t  Farewell  i n  undlaturbed rhrub tundra of croubarry, wil lou,  dwarf 
b i rch ,  end s c a t t e r e d  whlta  rpruca ultlb m a r  and l k h e n  underr torp;  8011 4 coarae reddlnh r i l t y  
material v l t h  t h i n  l a y e r r  of c o a r r a  rocks j u r t  Below r o o t  zone befov a paat l a y e r  6 In. thick.  
S i t e  1 of Stony l i v e r  ~ I r r t r f p  on lblah t e r r a c e  above the  Iturbkulm Rluer, l a  a n  a r e a  npparent ly 
undlr turbed Lor many years, vcgetmtioa mlxed J h l t a  rpruca, arpcn, a d  willow wlth b o r s a b a l l  .ad mi8 
undarstory;  r o i l  a red-@ray rAI t  v l t h  no sand or gravel ,  under a pant l a y e r  8 in.  thick.  
8 1 t e  B of a i r a t r l p  a t  Crookd Croak l a  b lack  spruce rmrrlreq, with ground l a y e r  of  aoaBer m d  f r u t l c o s a  
l l c h c n r  over  pcrmrrfroat; soil llrottled coarse  #ray a i l t  under peat l a y e r  10 ln .  thick.  
S i t e  a t  S end of Aniak a i r r t s l p  about 25 yds. acronr pub1 ic road es n e a r l y  l e v e l  around, wlbh a l d e r ,  
paper blsch, and oca t te rcd  Ia rga  ul t l te  rpruce; r o l l  gray r l l t y  wet materink undat a pea t  l a y e r  10 in. 
t h i c k  and above frozen around a t  16-111. depth. 
S i t e  a t  edqs o f  a i r s t r i p  a t  Taylor  Creek where bulldozer trad cut smal l  knol l ,  very wet rttrub tundra 
a t  2,000 f t .  e leva t ion  v l t h  rome dwarf b l r c h  end i s o l a t e d  u h l t e  spruce; r o i l  a brown s i l t y  -Ser ia l  
v l t h  coarse  nand a d   ravel. 
S l t a  8 of Lilw Crack a l r n t r i p  a t  junc t ion  of b l l l  mnd a l l u v i a l  f l a t .  wl th  r i p a r i a n  vcqe ta t ion  with 
aspen and wlltow; r o l l  a Ilne gray aand, no a l l t .  
S l t e  S of  KolI@enek a i r a t r i p ,  l e v e l  boe t e r r a i n  v l t h  very deep pea t ,  usge ta t ion  colpgrored of tuusock 
sedqen, m r a e s ,  and scattered wll loua;  r o i l  dark-brown silt with mch lntermtxed ueabbortd peat.  
S l t e  about 25 yds. H of Ewok a i r a t r i p  oa level g r a d ,  veqe ta f lon  compoarci of open whi t s  rpruce r tand  
with a l d e r  and dwarf b l rch ;  s o l 1  a nwtt lcd r ilt wftlt red-brown to gray f l n s  sand under 6 paa t  l a y e r  
6 l a .  thlck, frorcn qmund nuP Eound. 
S l t a  coastal wave-cut banks near beaclt S ot Dillinjgham; r o l l  oampled urn0 s r a y  f ion rand t h a t  had 
r e a u l t e d  from dowaslope flow of thawed mater ia l .  
S l t a  II of Levalock a t r a t r i p  on llaknek River i n  g l e d m n t  a r e a  of B r i r t o l  bay, shrub tundra with imolated 
paper blrclt ,  a lder ,  and wltita aprucc; 4 t r u e  zonal r o i l  v l t h  A and U hor l soar ,  brown f i n e  .and, m l r t .  
S l t a  a t  Igiugig at  end of Lake I l fauna ,  nhrub tundra with s c a t t e r e d  a l d e r ,  gaper birch,  and white 
rpruce; r o i l  wltlr well-developed A and b horizons below a very t h i n  or@mnio Payer, #ample o f  r e d - b r o w  
medium-textured #and. 

Holy Cror r  

Id l t8rd 

Oplt Ir 

Taylor  Hrr. 
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l a b l e  3.--Identilication, t o c a t i o n ,  and c h e m i c a l  compost ion  o f  s a m p l e s  0 1  s u r t l c i a l  m a t e r i a t s ,  A l a s k a .  

S a m p l e  
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Table 4.--Data TOY elements determined in 50 or fewer samples of the 487 samples of surficial 
materials analyzed 

Name of 1:250,000-scale Percent Concentration 
Sample No. N, Latitude W, ~ o n ~ i t u d e '  topographic map ash PH of element, ppm 

Bismuth 

AC 02 3A1  57 h1 00 133 30 00 Sumdm 7.08 5.2 10 
AC &6A1 69 02 00 lhfl 49 QO Sagavanirkt ok 20.7 5 2 10 
AC084D1 63 l-4 15 a2 14 UI Tanacr oss 97 - 3  5.0 10 
AC093A1 60 08 15 149 23 a Se ward 92 07 5 7 10 
AC 099D 1 58 59 00 159 03 00 Nus hagak Bay 94 - 4  5 03 10 

A C l O l A l  57 56 00 156 50 00 Mt. Michelson 88.1  6.5 10 
A C 1 4 A 1  65 15 00 1115 2 0  00 Circle  80.7 6.1 10 
AC 116~1 65 15 00 163 46 00 DeLong Mks. 94 .3 5 -2  10 
AC 12 O A l  56 27 00 133 57 00 Petersburg 26.0 h -2 10 
AC 12 7D2 65 50 00 160 37 00 Candle 95.5 h a 8  10 

AC 130A1 64 33 00 160 45 00 Norton Bay 
4 
n, 

AC 131D2 70 16 00 152 01 00 Harrison l3ay 
~ ~ 1 5 2 ~ 1  62 05 37 146 20 37 Valciea 
AC172D1 70 27 00 157 22 00 Meade River 
AC 174~ 1 62 32 07 a6 56 30 Gulkana 

AC193A1 52 48 30 E.173 09 W Attu 
A C ~ & A ~  62 05 15 163 43 30 h i g u k  
AC2 1RD2 66 54 Url 36 00 Black River 
AC262D1 61 12 h5 151 33 00 Tyone k 

Cadmium 

139 L O  20 Yakutat 
155 h8 00 Millik River 
155 48 00 Kil l ik  River 
163 45 00 Solomon 
152 47  00 A f  ognak 

A C l 9 9 A l  57 32 00 154 00 00 Kodiak 89 -9  5.5 
A C 2 0 0 A 1  57 3b 30 154 27 34 Karl uk 81 a 9  5 -4 
AC201A1 60 35 15 165 15 00 Nunivak I s l a n d  93 -5  4 -8  



Table h .--Data for elements deternlined in 50 or fewer samples of the 487 samples of surficial 
materials  analyzed (continued ) 

Name of 1:250,000-scale Percent Concentration 
Sample No. M. Latitude W. Longitude topographic map ash pH of element, ppm 

Erbium 

AC02gA1 63 17 00 l-43 14 00 Tanacross 
ACO2OD1 63 17 00 u3 4 00 Tanacross 
AC 134~1 68 28 40 155 48 00 K i l l i k  River 

Europium 

AC020Al  63  17 00 143 a 00 Tanacross 
AC02OD1 63 17 00 1113 a 00 Tanacross 
AC 134A1 60 28 40 155 48 00 Killik River 
AC 134~2 68 28 40 155 58 00 Killik River 

-4 
Y AC 1 8 1 A 1  55 56 00 133 08 00 Craig 

fiC26LDl 57 30 00 134 34 00 Juneau 

Gadolinium 

AC 02 041 63 17 00 4 3  4 00 Tanacl-oss 80.2 5.3 10 
AC020D,l 63 17 00 4 3  00 Tanacross 74 .S 5 93 10 
AC 134 A l  68 2fl 40 155 48 00 Killik River 81.4 7 -2 20  
~C13hA2 60 28 40 155 48 00 K i l l i k  River 82.3 7 dl 2 0  
AC170A1 69 12 45 4 4  00 43 Ht , Mic ke ls on 61r .6 5.5 10 

Praseodymium 

AC002A1 68 52 00 158 20 00 Howard Pass 
A C 0 2 0 A 1  63 17 M 1113 14 00 Tanac ross 
AC 02 OD 1 63 17 00 a3 4 00 Tanacross 
AC032D1 66 53 Oh 157 01 09 Shugna k 
A C O ~ O A  I 66 41 00 150 37 00 Bett les  





Table 4.--Data for elements determined in 50 or fewer samples of the 487 samples of surf ic ia l  
materials analyzed (continued) 

Name of f ;250,000-scale Percent Concentrat ion 
Sample No. N. Latitude W. Longitude topographic map ash of element, ppm 

S i l v e r  

A C l S 6 A l  65 34 30 144 Sh 00 Circ  l e  21.7 5-3 2 
- - -  

'~ongi tude  is West, except as indicated.  



Table 4 .--Data for elements determined i n  50 or fewer samples of the 487 samples of s u r f i c i a l  
materials analyzed (continued ) 

Name of 1:250,000-scale Percent Concentration 
Sample No. N. Latitude W. Longitude topographic map ash pH of element, ppm 

Praseodvmium (continued ) 

AC 192D 1 7 1  03 00 154 45 oo Barrow 
AC202A1 61 50 37 165 37 00 Hooper Day 
AC208A2 64 56 00 162 10 42 Solomon 
AC208D1 64 56 00 160 10 42 Solomon 
AC2 1 5 ~ 2  65 30 00 4 4  3b 00 Circle 

Circle 
Dett les  
Hughes 
Selauik 
Dendeleben 

Bendeleben 
Mulato 
Marshall 
Holy Cross 
Ophir 

Sleetmute 
Taylor Mts. 
Lime H i l l s  
Dillingham 
Tyone k 

- -- 

Samarium 

AGO2 O A l  63 17 00 143 111 00 Tanacross 
AC 020D1 63 17 00 4 3  4 00 Tanacross 
AC lO9Al 6 5  36 00 160 06 00 T e l l e r  
AC 109A2 65 36 00 168 06 00 Tel ler  
AC 179A1 64 27 bS L64 58 00 Solomon 



APPENDIX I 

Add i t i ona l  d i  r e c t f  ves prov ided t o  each sample c o l l  ec to r .  
(1) Label i ng and notes--i ncl ude name o f  co1 1 ec to r ,  da te  o f  c o l  1 e c t i  on, 

and sampl i n g  l o c a t i o n  (2'-sheet name, 1 a t i t u d e  and l o n g i t u d e  t o  seconds, 
o r  a [nap w i t h  s i t e s  marked and numbered). 

( 2 )  Each sample i d e n t i f i e d  as be ing from pr imary s i t e  o r  rep1 i c a t e  s i t e .  
( 3 )  Se lec t  sampl i n g  1 ocat ions  t o  represent  "normal" m a t e r i a l  s, Avoid 

l o c a t i o n s  o f  obvious p o l l u t i o n  o r  minera l  deposi ts .  Sample no c l o s e r  
than lOOm from roadways. 

(4) I n c l  ude notes on t h e  geology , pedol ogy , physiogeography , and vege ta t i on  
of t h e  s i t e .  Physical  d e s c r i p t i o n s  o f  t h e  m a t e r i a l  (such as "sandy 
loam," " b l u i s h  p l a s t i c  clay," "o rgan ic  muck," o r  "beach sand") a re  
important .  

( 5 )  F i  11 a soil sample envelope (prov ided)  w i t h  the  m a t e r i a l  and avo id  rock 
fragments 1 a r g e r  than 1.2cm; approximately 0.5kg o f  m a t e r j a l  i s  needed. 

(6) Dry very  wet samples, a t  temperatures l e s s  than 100aC, o n l y  enough t o  
make them sh i  ppabl e. 

( 7 )  Sh f p samples a t  e a r l  i e s t  convenience. 

APPENDIX I1 

Common, s c i e n t i f i c ,  and f a m i l y  names f o r  p l a n t s  l i s t e d  i n  t h i s  repo r t .  

Alder,  Alnus c r i s p a  (Af t . )  Pursh and A. incana (L.) Moench. (Betu 
Aspen, -us tremul o ides Michx. (~aEc-. 
Bearberry, ~rct-uva-ursi (L.) Spreng. and A. r u b r a  (L.) + 1- 

( E r i  caceae 
B lack  spruce, Picea mariana ( M i l  1 .) B r i t t . ,  Sterns, and Pogg. ( P i  
Bl ueberry, v a c m m i r i  caceae) . 

(Grami neae) . 
Crowberry, Empetrun n~ grun L. Rmpetraceae) . 
D e v i l ' s  c lub ,  Echrno anax horridurn (Sm.) Decne. & Planch. ( A r a l i a  
Dwarf b i r c h ,  Retu l--- a - nana L. and B. landulosa Michx. (Betulaceae) 
Horseta i  1, Equisetum sp. (~qu iseFaceae  + 
Labrador tea, Ledum a l u s t r e  L. ssp. decumbens ( A i t . )  Hu l t .  and s 

q r o e n l a n d i c n e d e r  f7 Hu t. ( ~ r i c a r  
Ment ies ia,  Menziesia fe r rug inosa  Sm. ( Ericaceae) . 
Paper bi  rch, Betu l  a r i f e r a  Marsh. and - 0 ,  kenaica Evans (Betul 

( C a p r i f o l  iaceae) . 
( R a f  .) Sarg. (Pinaceae) . 

White spruce, ~ o s s  ( ~ l  naceae) . 

1 aceae) . 
Spreng . 

naceae) . 

ceae) . . 
sp.  

aceae) . 


