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CHEMICAL ANALYSES OF SOILS AND OTHER SURFICIAL MATERIALS,
ALASKA

by

L. ?. Gough, J. L. Peard, R. C. Severson, H. T. Snhacklette,

M. L. Tompkins, K. C. Stewart, and P, H. Briggs

INTRODUCTION

The favorable response to the reports. on the geochemistry of
unconsolidated surficial materials of the conterminous United States
(informally called the "50-mile geochemical survey," Shacklette and others,
1971a, 1971b, 1973, and 1974) led us, in 1975, to initiate a somewhat similar
survey of Alaska. The principal objective of studies of this type is to
astablish estimates of the abundance of elements in soils and other surficial
materials. Such information is useful in the evaluation of geochemical data
for (1) mineral resources, (2) environmental appraisals, and (3) the
definition of broad-scale geochemical patterns. For about six years this
effort progressed slowly on a non-funded, time-available basis. Ouring fiscal
years 1982 and 1983, however, some funds were made available through the USGS
Energy Lands and Alaska Mineral Surveys programs which allowed for the
completion of the field-work phase of the project.

The sampling plan was kept simple because, as with the 50-mile study, the
acquisition of samples depended on the voluntary cooperation of field
personnel (only about 40 percent of the total number of samples was obtained
by the authors).



ACKNOWLEDGMENTS

It s clear from the 1ist below that this study would have been
impossible without volunteer assistance. The following were ejther
responsible for the collection of one or more samples or assisted in arranging
for their collection (affiliations include Boise State Univ., Louisiana State
Univ., Univ. of Colorado, Univ. of Alaska, Alaska Division of Gealogical and
Geophysical Surveys, U.S. Department of the Army (CRREL), U.S. Fish and
Wildlife Service, U.S. Forest Service, Y.S. Soil Conservation Service, U.S.
Bureau of Land Management, and U.S. Geological Survey): L. Allen, J. C.
Barker, D, Barnes, R. F, Bartel, H. C. Berg, W. W. Bockner, D. A. Brew, W. P.
8rosge, G. Brougham, J. Brown, V. Byrd, L. D. Carter, R. M. Chapman, W. D.
Crim, 8. Csejtey, K. Cunningham, G. C. Curtin, R. L. Delaney, D. £. Detra,

R. L, Detterman, J. Ebersole, R. L. E1liott, K. Ehrhardt, 0, J. Ferrians,

J. Flock, J. Frates, W. Gabriel, C. A. Gardner, R. L. Garrett, E. R. Gross,
R. F. Hadley, J. W. Hawke, D. B. Hawkins, D. Helm, T. D. Hessin, J. K. Hoare,
J. D. Hoffman, L. Hotchkiss, T. Hudson, B. Huecker, B. R. Johnson, K. J.
Kaija, T. A. Kent, H, D. Xing, V. Komarkova, J. W. Larson, W. D. Loggy, S. P.
Marsh, J. L. Martin, C. Mayfield, J. D. McKendrick, A. T. Miesch, M. L.
Miller, T. P. Miller, C. M. Molenaar, 8. P. Minn, A. T. Ovenshine, I. Palmer,
W. W, Patton, G. W. Peterins, D. Pollock, A. A. Roberts, M, Robus, R. G.
Schaff, H. R, Schmoll, D. Scholl, V. D. Severns, R. Sheldon, T. N. Smith,

8. Stapleton, C. W. Strickland, J.V. Tileston, R.B, Tripp, T.L. Vallier, D.J.
Van Patten, D. Walker, H. J. Walker, P, J. Webber, F. Weber, G. Weiner, S. H.
Wood, L. A. Yehle, and B. Yount.

We acknowledge the analytical support provided by the following U.S.
Geological Survey chemists: A. J. Bartel, T. F. Harms, M. J. Malcolm, G. R.
Mason, M. A. Mast, C.S.E. Papp, R. B. Vaughn, and co-authors P. H. Briggs,
J. L. Peard, and K. C., Stewart.



SAMPLE COLLECTION, PREPARATION, AND ANALYSIS

A sampling plan was designed that required a minimum of effort for the
volunteer collectors, but provided a level of geochemical information that was
adequate for our study. At each site we requested that a sample of soil or
unconsolidated surficial material be collected at a depth of 20cm (or until
permafrost, bedrock, or impenetrable consolidated material was encountered,
which ever came first), We use the term surficial material for purposes of
this survey to avoid the technical problem of defining a “"soil," and to
include many types of unconsolidated surficial deposits. Most samples, by
common definition, were soils, but unweathered loess, stony lithosols, sand
dune or shore materials, and even highly=organic materials are included in
this study.

Because of the 1ikely occurrence of Targe local geochemical variability,
we requested that a replicate sample, of the same type of material, be
collected at a distance of approximately 100m--in actuality, this practice was
followed for about half of the sites. Nevertheless, with 50 percent of the
sites replicated a reljable estimate is available of the relative magnitude of
Tocal geochemical varjability.

Additional directives that were pravided to each sample collector are
given in Appendix I,

This study was oryanized on the basis of 1:250,000-scale guadrangle
areas., [t was our goal to obtain approximately two replicated sites from each
of the 153 quadrangles that cover the state (fig..l). About 20 percent of the
quadrangles have a majority of their areas covered by either water (island and
coastal areas), glaciers, and foreign territory (Canada). If these
quadrangles are deleted as target areas, then a goal of about 120 quadrangles
(240 sites) would provide the desired coverage. Figure 2 shows the coverage
(along with sample site numbers) that was actually obtained. A comparison of
figs. 1 and 2 shows that, whereas 114 {of 120) quadrangles were visited, and a
total of 266 sites were sampled, some were sampled more intensely than others.

A 1ist of sampled areas, shown numerically in Table 2, are presented
alphabetically by quadrangle name in Table 1. This listing is given so that
the user can readily find the locations and site and soil descriptions for
samples from a particular quadrangle.

In the Taboratory the samples were dried at ambient temperature and the
texture and color of the the material were noted. The material was then
crushed in a mechanical mortar, and sieved through a 2-mm screen., The mipus-
2-mm fraction was used for pH determination (Peech, 1965); the remaining
material was pulverized to pass a 200-mesh sieve and a 5 g portion was dried
at 108° C and then ashed at 550° C to obtain an ash yield value. Following a
randomization of all samples, chemical analyses were performed on the minus
200-mesh fraction by the following methads: x-ray fluorescence spectroscopy
(Taggert and others, 1981) for Al, Ca, Fe, K, Mg, Mn, Na, P, Si, and Ti;
inductively coupled argon plasma-optical emission spectrometry (Crock and
others, 1983) for Ag, As, Au, Ba, Be, Bi, Ce, Cd, Co, Cr, Cu, Dy, Er, Ga, Gd,
Ho, La, Li, Mo, Nb, Nd, Nf, Pb, Pm, Sc¢, Sm, Sn, Sr, Ta, Tb, V, Y, Yb, Zn, and
Zr; and neutron activation (Millard, 1975, 1976) for Th and U.
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Figure 2.--Sampling sites and field {identification numbers for soiis and
other surficial materials, Alaska.
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RESULTS

The sampling site 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 to descriptions of some
samples. In describing the collecting site some collectors gave the common
names of characteristic or dominant plant species present {Table 2). These
names, with corresponding scientific and family names following Hulten (1968),
are given in Appendix II.

The concentrations of 44 elements that were quantitatively determined in
more than 50 of the total of 487 samples, and the pH and weight-percent ash
yield of these samples, are given in Tables 3 and 4,

Explanations for the column symbols used in Table 3 are as follow:
% Percent.
ppm: Parts per million.

-S: ETements with this suffix were determined by inductively
coupled 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 flucrescence. ‘

—_— Not determined.

Ash%Z: Percentage of the total material remaining following
ashing at 550°C.

<: - Less than the indicated value.

The row symbols (sample identifications) used in Table 3 give the
following information: (1) the prefix AC jdentifies the material as being
part of this study; (2) the numbers 001 through 266 are the actual site
nunbers; (3) the suffix A or D identifies the material as collected either at
the primary site, or at the replicate site 100m distant, respectively; and
(4) the last digit, 1 or 2, is used to represent sampies split in the
laboratory for the estimation of laboratory error,

The data for eight elements (B, Cd, Er, Gd, Pr, Sm, and Ag) that were
quantitatively determined in 50 or fewer samples of surficial materials are
given in Table 4.

Some elements were looked for in all samples, but were not found. These
elements, analyzed by inductively coupled argon-plasma optical emjssion
spectroscopy, and their approximate lower limits of determination in parts per
million (In parentheses) are as follows: Au (8), Ho (4), Ta (40), and Tb (20).

This report gives only the element content, as reported by the analysts,
of each sample of surficial material. Statistical evaluations of these
analyses, and map plots of element concentrations grouped by frequency
classes, will be presented in a Tater publicatjon.



Plant material samples were also obtained from a majority of the 266
sampling sites. Whereas the analysis of a soil sample provides a measure of
the total concentration of each element at a site, analyses of the associated
plant material will permit an estimate to be made of the concentrations of
elements existing in an available form for biogeochemical cycling and soil
enrichment at the site. Chemical analyses of the plant samp?es are pending,
and results will be released in subsequent reports.

USE OF THE DATA

These data provide a timely release of analytical results preceding the
interpretive report that is to follow. It answers the requests of those who
wish to have analytical results for specific sites before analyses for these
sites are merged for statistical studies or are mapped. This report may also
be of use to those who wish to make their own statistical analyses of the data
for specific regions or for certain environmental factors, such as geologic,
climatic, or vegetational regimes. It is, therefore, complementary to the
final report on the geochemistry of Alaskan surficial materials,
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TABLES 1-4

Tables giving mapped areas sampled, with sample jdentification numbers and map
numbers; locatijon, date of collection, and description for samples of
surficial materials; identification, location, and chemical composition of
samples of surficial materials, Ataska; and data for elements determined in 50
or fewer samples.
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Table l.--Mapped areas (1:250,000 acale) sampled, with sample
identification npumbers from Tablms 2 amx map numbers from
Figura 1.

__ Map uape Map o, Sample No, (prefix, AC)

Adak 17 124

Afognak 43 159, 197

Anchorasge 69 066, 091, 097, 147, 150

Actu 13 193

Barrow 153 ' 104

Barter Island 152 104

Beaver 118 221

Baechey Point 150 044

Bendeleban 110 234, 235, 266

Bathel 58 162

Battlas 117 050, 051, 222, 223

Big Delta 101 037, 038, 080

Black River 120 217, 218

Blying Sound 49 189

Bradfield Canal 7 137

Candle 109 . 127, 140, 141, 109

Cape Mendenhall 55 ) 164

Chandalar 123 021, 022, 048

Chandler Lake 134 007, 008, 011 .

Charlay River 103 153, 214, 219

Chignik 30 062

Christian 122 182

Circla 104 113, 114, 154, 155, 156, 194,
215, 216

Cald Bay 29 121

Cordova 64 098

Craig 4 122, 123, 181

DeLong Mts. 130 116, 117

Demarcation Point 138 103, 169

Dillingham 52 112, 255, 256, 257, 258

Eagle 102 085, 086, 213

Pairbanks 100 074, 075

Fort Yukom 119 028, 220

Goodnews 53 061, 212

Gulkana 83 087, 088, 089, 090, 173, 174

Hageme {ster Island 39 125

Harrisom Bay 149 ols, 131, 143

Haaly 87 069, 070, 071, 072, 177, 178

Holy Croasa 78 2453

Hooper Bay 75 163, 202, 203

Howaxd Pass 132 002, 003, 004

12



Table. l.--Mapped areas (1:250,000 scale) sampled, with sample
identrification numbers from Table 2 and map nuwmbers from
Figura 1 (continued).

——_Map name Map No. Sampl
HBughes 116 224, 225
Iditarod 79 2486
Ikpikpuk River 142 005, 006,
Ilismns 51 207, 259,
Junesu 11 064, 209,
Kantishna River 99 136
Karluk 35 159, 200
Kateel River 108 226
Kenai 62 094, 095,
Ketchikan 3 042, 056
Killik River 133 134, 135,
Kod 1ak 34 158, 199
Kotzabue 113 027
Kwiguk 77 204, 242
Lake Clark 61 206

Lime Hi{lls n 254
Livengood 105 076, 077,
Lookout Ridge 143 0ol
Marshall 74 243, 264
McCarthy 67 110, 150
MeGrath 80 248, 249
Meade River 147 142, 146,
Medfra 89 025, 026,
Melozitna 107 016
Misheguk Mtn. 131 166

Mt. Fairweather 10 054, 059
Mt. Hayas 86 081, 082,
M, Ketmei 42 160

Mt. McKinley 88 073, 195
Mt. Michelsom 139 101, 102,
Nabesna 84 126, 148
Noatak 128 115, 231,
Noma 94 183, 184
Norton Bay 96 129, 130
Nulato 97 017, 227,
Nunivak Islaand 57 201
Nushagak Bay 40 099
Ophir 90 247
Patarsburg 6 119, 120
Philip Swmith Mts, 135 012, 047,

13

191
260, 261
264

185, 205

136

078

172

108

083, 176

161, 170, 171

232, 233

228, 238

052, 053, 0S5, 06U



Tabla 1.--Mapped sreas (1:250,000 scala) sampled, with sample
identification numbers from Table 2 and map ngmbers from
Figure 1 (continued).

—Map name _ Map No,
Rat Tslands 15
Ruby 98
Russisn Mission 73
Sagavanirktok 140
Seguam 19
Salawik PREN
Seldavia 50
Sevard 63
Shishmaref 112
Shungnak 115
Sitka 9
Skagway 45
Sleetmta 72
Solomon 95
Stepovak Bay 27
St. Michael 92
Sumdum 8
Sutwik Island 31
Talm River 12
Talkeetna 81
Talkeetna Mts, a2
Tanacroass 85
Tanana 106
Taylor Mts. 60
Taller 111
Teshakpuk 148
Tyonek 70
Ugashik 16
OUmiat 141
Unalakleet 91
Unimak 24
Valdez 68
Wiseman 124
Yaiutate 46

14

)

018
035,

105,

128
096
029,
138,
032

265
065,
211,
179,
196

239,
023
057
024
043,

033,
019,
079,
111,
109

132,
063,
100,
009,
237

118
030,
049,
058

036

046,

039,
139

210
180,

240,

067

068,

020,
186
253

133

262,
144,
010,

149,
187,

No AC

167, 168
107

040, 041, 092, 093, 157

251
208, 236

241

175
031, 0u4

263
145
013, 014

151, 152
138
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Sgmple
Ha.

AG001
AG0O2
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Table 2.--Location, date of collection, and description for samples of surficial materials

Haas of 11250,000-scale Date of Site and description of material
topegraphle mep collection

Lookout Ridge /73 Tundra; gray to tsn ellr,

Howaxd Paes 8/73  Tuwdrp; gray to tan eile, slight organic mixture.

Howard Pams . 8/73 Tundrs; gray clay, slight organic mixture.

Howard Pass 8/13 Tundrs; dark browa highly orgenic muck.

Ikpikpuk River 8/73 Tuadra; light tan very fins clay.

Tkplkpuk Biver 8/73 Tundra] wedium brown fine clay and organic mixture.

Chandler Laks 8/73 Tuodraj light browp #ilt with orgsnle stala.

Chandler Lake 8/73 Tundra; medium brown clay and ovgenlc sixturs.

Umiak 8/73 Tundra at Nakakruk Lake; very flae gray clay.

Upiat 8/73  Tundra; fine sand gad sile, slight orgsaic stain.

Chandler Lake 8/73 Tundra at Shaipan Lake; tan ailt and sand, moderately organic,

Philip Smith Mie. 8/33 Tundra; dsrk brown Eibrous muck, slight amount of clay,

Umiak . 8/313 Tusdraj mixture of fine organic materisl sad gray clay,

Umiat - 8773 Tundra; light gray clay.

Harcizsom Bay' 6/73 Tundraj medfum brown mixture of silt aod organic =matrar.

Helozitna 8/34 Hilleids; derk browvn loam high lo orgenic mstter with some sand and colluvial rock of cretsceous

: grayvacka and mudatene. .

Hulato 8/74 Open hilltop; mouatsim tundrs to lithosol, light yellow-ten very sandy sllt over bedroeck rubble of
disbasa, bassalt, and soms shals.

Rat Islanda 11/65 Harine terrace} light.brown sand and coarss breccia frsgments woder tundrs mat.

Tanacross . 8/74 MHear Dsawndtall Lake; light brown eflty loam with quartzite and schist colluvium and J0I huous,
€-10 in. to permafrost.

Tanacrons 8/7% Colluvium from biotite gneiss and schist; dark brown organlc loan of mica-like fine ssnd.

Chandalar 7/75 FPlve af. KW of Big Lake at 5 base of Wiehl Mt.; medfum browm sand with coarse rock fragments, oa wlate
and marble,

Chandalar 1/15 Venetie Indian Reservatfon, N bank of Chandalar Rivar 4 mi E of Esat Fork and reservation boundaryj
extremcly aandy lighet brown soll on granitic or metagranicic bedement.

Sumdum 175 At Sumdum, Sanford Cove in Bodlcott Arm; motiled slate-grey azpd orange very sandy aflt with wica-lika

: Eragmenia.

Tako Rivex . 7/15  MNesr § tip of Snettisham Peninsuls at mouth of Whitney Rivec {nto Gilbert Bay; sandy silt, wedium brown,
high in organic watter, abour 12 in. deep, 164 ft. above high-tide level, under tall treecs.

Hedfra 1715 Ridge, altliude 1,800 fr.; rocky silc and sand §-8 tn. below orgenic mat, over sandetone, siltstone,
snd shale of Cretsceoun age.

Hedfra 8/75 Ridge, altitude 2,350 ft.j }ight brown sendy residuzl soil with rock Fragments, below organle ast over
bedrock of lron-atained calcareous sacdstone of Cretaceous age, pokaibly altered by thyolite intrusion

’ at 300 yde.

Kotzebua ' $/75 At Kotzebue; black and white sand with about 5% plant Llittaer,

Fr. Yukoao ’ 7£15 At Pe. Yulkon; dark gray-brown ailt, high In orgenic material, with soma very fine sand,

Seward ’ 6/75 At Seward; lighr gray eilty eand with about 60T pebbles; high ln organic matter.

Valdes 6€/75 At Chitina; medfus browa ellt, very high in organic material.

Tanacroos 1/15 At Northway Jumctlon; light brown very sendy silt with abour 207 planc littar.

Shungnak 8/75 At Shungnak; light brows silt with wmica-like very flne ssnd.
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Fay

Snmple
Ho,

ACO59

ACOS1
FLITSY
ACO64

ACDES

ACUES
ACO6}
ACO58
ACD6Y
Ac070

ACG71
ACUTZ
ACOT)

ACO74

ACO73

Ac076
ACGI}

Aco78

Table 2,-~Locstlon, date of collectlon, and descciption for samples of surficinl wateriale--cootlvued

Hame of 13250,000-0cele Date Slte and Boll Pescriptioms

topographic wap Colln.

Ht. Pairwesthor 8/77 Rocently glaclated inland In Glecler Bayj light gray very nendy silt with 30T rocka and pebblen at
a depth of 6 1n,, ovar coarss-grafmed amphibolite with pervasive toaslitic velning and dlkes,

Fhilip Baith Heas. 7/73 Well-drained tumdra at fook of limestone cliff 1.5 wl, 8 of Galbeaith Aleyeaks caspi light brown vexy
sandy sad gravely sillt drift overlying limeotons and shalo of, rospoctively, Misslenipplan and Peralsn
agen.

Joodnevs 7/75  Beddish-brown fina sandy allt, vith nome orgamic material aod pebbles,

Chignik M1  Ssmpla conslete of sbout 70} wedium-brown sandy ellt with pebbles, and 0% derk-brovn fime organic

' sitt with plant roots.
Tyoneh 8/78 Very sandy fine-textured dark-browm peat ovar gray saady till.
Juneau 6/79 About 2 mi. W of Eagle Creok off Highway 7, in wentern bemlock [oreat] orsage~brown fine wand with
: soma plant lirter amd 10% stones, under ao urgaalc layec S im. thick,
Bkagway 6/7% Abour | wi. K of Letnikof Cove on Chilket Feninsalaj tamnish-gray very sandy spllt with 20% pebblee snd

stonce, seopls & mixture of B-2 sad C horizon soils below a &4 In. organic layer and s gray leached
A horieon. '

dnchorage 6/79 About 15 mi. W of Wasills, «ite 300 yds. W of highway near gravel workings; tam silt with five pand
snd 10% pebbles.

Talkeatna 6/79 About 0.6 ml, B of Talkeetna Junctionj wet light tan allt with fine send, no coacse rock fregments,
sither a beach rldge or a looss deposit.

Talkestns Hts. 6/7%  About 10 ml. B of Hurrlcane, wef habltat but not muskeg, with dense woms tovery crange-brown sasdy
alle, no coscke xrock fragmentws,.

flealy 6/1% Avout 6 ml. H of Nurriownas Gulch fn closed white spruce-hardvwood forest] medlum-browm ssndy silt, B-1
horigen, poorly drained but po matrtllng.

Healy 6/7%3 Aboulb 1 ml, W of Sesttls Creek and 25 mi. X of Cantwoll on Dennli Bighway, open high tundra with

scattercd vhite apruce and Labrador tea; orange-brown very aandy silct, 10X rocks and pebbler, B-2
borizon sampled.

Healy €/79 Opea vhite spruce forest om high cidge 2 wl. B of Hr, HeKinley Fark hesdguartars, nesr service roadi
’ Light brown loess, sllty to fine saudy, B hoxlzoa snd psrt of C horlzon wampled. '
Healy 6/7%  Sabla Pass in He. HcXinley Park at 4,000-ft. elevatlon, open tundra with scattared willows; brovo eandy
. soil with about 20% coarse vtock Izngments, wempls from depth of 5 In. om parmafrost.
Ht. HcKinley /1%  Just N of H boundary of park and § of Eantishos, opta tundra with scattered black spruce sad muskeg}
slluvial watarial with & allt watrin on perpafrost at a depth of 12 iln.
Feicbunks 6/70 At Nenans bridge, sbout 28 ml. B of Henana, closed aspeu forest with bearberry undavstory sud acattered

snsll vilte sprucej soll with & apd 3 horlzons oaly 1 iu. thick sech, C-horixom of very wilty 1ight
losm vas saspled,

Feirbanks 6/70  Site 20 mi. N of Henanw, mixod szpen and vhite spruce with viburoum snd alder underatory) dey eflty
mateclnl {no coacves rock fragwents) was snmpled.
Livengood 6/70 About 32 wl, ¥W of Fox Io closed white mpruce -hardwood forsat, all treas less theo 15 fr. Wigh, but

ates does not seem to be over shallow peramafroat] alay with abundant small chunks of schist, B-2
horizom was sampled,

Livengaod 6/7 About 14 mi., W of llvengood, closed white apruce-hardvood forost on gentla slope with southera exposure,
wlllow, sapen, paper birch, aldar, apd wvhite spruce domlnsting] light-browm slll with oo coarse xock
fragmeots.

Livengood 6/70  About ) ml, K of Tanana Quadrangle boundary end 29 ml. from Manly Mot Bpringas, open spruce forest with

dwarf birch usdecstory] light-brown sllt with sooa sand, satursted from thawing of permafrost, ssopled
at 12 in. depth
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AC13%
AC140
ACEAL
AC142
AC143

AC144
ACL4S

AG146
ACl4]

ACl43

ACL49

AC150

AC15)

AC152

ACLS3

AC154
40155

AC156
AC157

AC154
AC159

A160

Table 1.--Locatlon, date of collection, snd description for samples of surficial waterlala--contlnued

Hama of 1:1250,000-acale Pate

topographic map Colla.
Bhishmaraf s
Capdla 8’79
Candle /19
Hoads River 7/80
Hlarrison Bay &/80

Ugashik 180
Ugashik 1/80
Heade River 6/80
Anchorage 8/80
Habeina B8/8%
Valdex u80
HeCarthy 8/60
Valder ) 8/80
Yaldex 8/80
Churley Efver 1480
Ciccle 10
Clrcle 1/80
Circle 180
Savard 1/80
Kacluk T1/80
Afognak 1480
Mt, Katoal . 1/

Blte and Boil Deacription

Arctics tundea suskag 0.3 mi. 8 of Arctic Lagoon on the shore of Chukchi Sea; mottied 1llght-browa and
gray sflc loam, low in orgsnic matter, 5 la. to permafrost,

O W slope of Weather Ridgo 5 mi. R of Kiwallk Biverj mottled light-browa gravaly sllt loam, 8 in, to
pormafrost.

On HE slops of upnawed peak (1,308 fc. altitude) along tributsry of Eslmon Creek, 10 mi. 8 of Koyuhuk
River; mottled light-bxowm silt loam withh some fine sand, 17 in. to permafroat.

S5ite with 0-6 {n. surfsce orgamic layarj vemple taken at 10 In. depth] dark brown sllt over perma-
frost, high Lo organlc watter.

Fiah Creck Test Well No. 1, st top of ancient sand dune vidge; soll from 2-6-in. depth, excludes
0-1.25 in. corgonic surficlal layer, very swndy no coarse fragments.

Near besch of E, Bristol Bay; very sandy, high in organic materisl, with no coarse rock fragments,

W slda of Wide Bay, BE of Lowar Usashik Lakej light browa wilt kixh Lo orgsmic matervial, with about
10% coarse rock fragments.

By Inaxvu River; mostly gray silc snd fioe sand with a thin layer of davrk crganic materlal, no coatss
rock frsgments.

Eite 200 yde. N of small lako, ) mil. HW of Glenn Mighway, 0.3 wi. S8E of Eaka near old cosl digginge
at Joneavilla} shallow podrol soll, mixture of A-2, B, #nd C horizomns, lighl-browm silt predominates.
Slte 200 yds. ¥ of Trall Creck in white apruce-willow low nearly level area, ground cover domloated
by lichena snd mosses with some bluebexry and Labrador tes, old river chapnal; fino to cosrse dack
sand with 20-30% outwoeh gravel,

Wigh blufl above Klatima River about 5 ml, W of Copper Cenlter, brasdlesf mirxed forest dominated by
cottonwood and willow with viburava, buffalo berry, aud willow understory| temple w mixture of thla
& and B horizons and thick light-gray € horizon, floe wsnd, no coarse vrock fragments.

Site 1 ml. W of Kennlcott Rivor nesr town of McCarthy, oa broad alluvisl plain cut by snctent river,
brosdleal foreat of cottoavood and wililow with viburnua, blueberry, snd besxberry usderstoryj szonal
soll, dark grsy olay with much gravel.

On W side of Richardson Righvay 0.5 mi, H of Tiekel Lodge on 5% slope, mature white epruce foreatc
with upderatory of scattered bluocberry and a fev aspen; a0il a xounal gray silt with wusevous swall
gravel and cosrse graval to about 1R, with 2 lo of undecomposed surface organic matter.

West-facing 10% slope 30 yds. from Valder inlet on B side sbout 2 wi, from Alyeska Terminum, white
epruca forest with densn davils cleb and fera wnderstory| gray to black slit, probably marise sediment,
over matamarphosed stale, axousl, with thin organlc surfece layar and soma coarss yock fragments.
S0il s gray sllc with gooes of orange and with thin layers of daxk huzue ard 1lght-brown soil oa top,
no coarse rock fragosate. .

Soll mcstly light browm sllt with e thin layer of dark humun and undecomposed plant littex on top.
Bofl woatly Light-browan sllt and send with very smsll mica particlas under & thin layer of uadecowpossd
plant lltter,

Boll dark brovn apnd coscse textured, vary high Iln organic matter with much plant Litter oo top.

Azea 1L, Chugach Wildernoss, having sbout 300-in. snoual precipltatlon} cosree broun peat, with 20X
rocks which wers yemoved from the sasple.

Light-brovm zandy roll with about 10% plant voots, 5o large rock fragmests.

Sand apd gravel deporit with & thick grass wat light-browm silt and fine smnd, no coscss rock freg-
Bonis,

Medlum browvn silty sand, with coarse vock fragments.
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Sampla
Ko,

40186
AC1ES

ACLEB6

AC187

AC1BS
AG1BY
AC19¢
AC151
ACE2

AC1%)
AC194

AC193
AC196
40197
AC198
ACLY9
AG200
ACI01
AC202
AC203
AC204
AC203
AC206

AC207

Table 3.--Location, data of collection, aud dascription for samples of swrficial matagriala~--conrisued

Name of 11250,000-acale Dace Site and Boll Description
i

topogTephio wmap Golin.

Roza 10/8¢ On Gouncil Nighway 6 wl, & of Mome; very sendy sedium browa silt with about 10X pebblan and rock
fragmenta.

Kenal 10/80 FKenal Hational Hoose Refuge, vhite ppruce-peper birch forestj soll sample collected sk 20-in. depl.h,
conaisting of kight-browa allty clsy srd a smzll amount of sand, po concse rock fragesats,

Tanang 8/Bl Rocky eoll oo basalt with some chert, argilllie, sad gabbre pear ssmpling site, altitude 2,200+ ft.;
sanple from §-U-in, depth In €rost boil, conslsting of medium-brown silty clay with a suall amount
of sand.

Wlsomsaa 7/81  M-horiron red to browa cley, slightly sandy, with small mica-1ltke particles and sbout 3% orgamlc
material, na cosrse rock fragments.

Hisaman /61  Marshy tercainj gray clay-sllt with a swall smount of msad, sbaut [0 rootw scd orgsmic matarisl,
snd 10X pebbles.

Blying Sound 6/81 MHedium-brown sendy #oil with about 20% coarss rock fragments,

Anchorage 1/8}  Medivm-browm sandy soil with some clay snd about LOL coerse yock {ragwents.

Lip fhpuk Rivar 7/81  Vicinlty of Oumalik Test Hell Ho. 1, gleyed silt above permafrost from reeldval purface voaffected
by thaw cycle, under fussock tuandra surfacej mottled light-gray and orange sllt, oo cosrss rock
fragments .,

Eazrow 1/81  Ar Cape Simpson, gloyed minerul soll sbove permafrxost st rim of low-centered polygon] sawple consiegs
of 60L dark-gray clay and 40%dark conrse peat.

Aitu 5/81 Ocesnic tundrai flbrous peat 5 In. thick over sl ippery clay-lilke peat, with many roots.

Circle 3/81  3Bourdough Camp area due H of Bench Hark 1424; Llght-brown very sandy eoil, with about 10X pchbles and
about 5% orgamic debris, '

He, McKinlasy 8/81 Lake Minchemins, wooded zlops about 200 ft. beyond uppar part of Buresu of Lend Hausgemear flire
contral camp; silty, crumbly, light-yellow snd mediuw-gray soll overlying bedrock of chert, allty

. shale, and tuffpcecus siltstone, with about 53X organic debris.

Etepovak Bay Pra-1960 Ac¢ Perryviila, 13 mi. E of Stepovak Bayi conrsa black sand with & feu pabblss.

Atognak Pre-1360 At Afognak, Kodlak Islard; volcanic ash and vary [ina white sand, top & Iln. of profile.

Kodlak Fra-1960 Ar uld llubat, Kodlak Island; wedium-brown clay and fine sand, no corrae vock fregments.

¥od lak Pre-1960 Ar Lareon Bay, Kodlak Islaud| strars consfated of 18-{n. sverlay of hesvy dark losm, tha lower 12-in.
part on geavely haxdpan wam sanpled; light-browm losm, Do coarsa rock frogments.

Karjluk Pra-1960 Ac Karluk village, Kodlak Island, lh-in.-thick sile high In organic mstter] sseples consiate of madtum-
browvm allt end Elps asmd, RO cosree rYock Cragmenks,

Huaivak Islsad Pre-1960  A: Tununak, Melsocn Islend; medlum-browa clay with soae wsnd, no coarse rock fragments.

Hooper Bay 1968 Gcamwon Bay, W coest, 150 yds, toward fnlet from church) coscse sand snd sbout 20% wedfum-brown sofl.

Booper Bay Pre-1960 At llooper Bayi medlum-browan sendy loas, wo coerse rock fragwents.

Kwiguk Pre-1960 At Hountain ¥i{llage oa N bank of Yukom River one-thixd of the distance from eartbbouse to cemerecy;
Light-brown silt with & emall amount of Flae sand.

Kenal 7781  Site 5 mi. & of Dyift River and 13 mi. ¥ of Redoubt Bay on Cook Islet, tundra on granltic rockeg
med lum-brova saudy loem with 5% organic matter snd 51 coarse vock fragmentw.

Laks Clark 7481  About 2 mi. & of Otter Lake, walch Ll»s about 6 mi. N of HE pect of Lake Clark, tundrs over grmitie
rocks; soil reddish-browm, hlghly orgenlc, no cosrse fragments,

Ilisona /81 At B end of Kaudson Bay, vhich is on the H side of tha B exd of Lake Xlisama, slluvica from granitic

rocks, good sofl development] Light yellow-Brown very sandy soil with 37 orgmalec marter sad 51 cosree
rochk Ersgments.



412

Sample
No.

Ac208
AC209
AC210
AG211

AC212
AC213

AC214

AC215

AC216

AM217

AC2)8

AC219
AC220
Ac221

AC222

AC223

AC214

AG215

AC 216

Table 2,~-Locatioa, dete of collectlon, end description for asoplea of surflcisl materlalp--comntipuad

Hape of 31230,000-0cale
topographlc wmap

8alomon
Junspu
Bkegway
Sleskruta

Goodnewe
Eagle

Charlay River

Circle

Cizcls

1

Black River

Black Rlver

Chorley Rivar
Fort Yukow
Banver

Bettles

Bettles

tughen

Bughes

Eateal Rlver

Data
Colln.

0.8l
/19
6/79
8/8)

8/81
6/62

6/82

6/82

6/8

T 6/82

/92

6/B2
6/82
6/92
6/82

6/82
6/82

6/82

&/82

Site and Boll Description

South of Tubutulik Hountailn on ¥ side of Vulcan Cresk, elavation sbout 200 ft., ellt losm over gramltic
flocdplaln alluvive) medlum-browa fine asndy sili, no coscse rock fragments. '

Hear Mendenhall Lake, young very wat sandy glaclal material; blsck snd white send with pebbles, very
ticetle wilt and organlc waterial, '

Abour 2 nt, 5% of Csnadian bordor, weveral hundred yds. W of Halnos Mighway, in weatern hemlock
forest with very liccle undorstory vegetatlony Orenge sandy elle, 50X psbblea and rock fragmeats,
About 15 mi. 8 of Sleptimte on the Nolitna River.

Opa mi, E of Guinhagak viilaga and 130 yde. ¥ of Kenetok U.8. Fioh snd Wildl1fe Service bullding.

At Eagle, 10U ydo, E of Joseph alrstrip In white spruce-willow forsst with mose and pyrole ground
cover, naarly level mad on a stream texrace] dark veddlal-brown fine sandy loam, probably sm old
sandbar,

Gite 10O yda, # of Coal Cresk afrstrip on slluvial flat (old cobble terrnce), ground froxem at sbout
B in. in depth,vbite spruce-willow comsunity bordering muwkeg, freas sre on large peak hwmmocks Chst
bhave pushed up) sumple composed poatly of peat, with some sllt,

About 15G yde. E of Circle Uat Spriogs alrvstrip, suskeg with islands of white spruce and willow,
frozen ground mot fouad} moll a gleyed clay lomm, very wat, with thin peat layers.

One mi. & of Circle City alracrip, floodplaie of the Yukon Hiver, asmplens from groumd hizhar than
most surrounding tercedia, In white epruce-dwarf blrch-willow cussunlity with mosa ground cover}
sawpla mostly peat, with some intermixed silt, very wer.

At - 50 yds, § of Chalkyltelk giratrip sad about 0.5 ml. free Chalkyitsilk village, flood plein of the
Yukon Rlver, whille spruce-sapen-vwillow communlity with willow end Luffeloe herxy undevakory; acil

redd lah—browa silt balow am orgasaic layer 5 in, thick,

At Buresu of Land Menagement slratrip, about 20 ml. 8 of 014 Raspart, on crent of & very brosd hill
In glaciated rerrain, open rundra wlth scatteved black spruce, s borderline mskeg with sedge-hesth
ground covex} acil a gleyed grayish silt under 3} in. of poat, pormafrost ak depth of 1O in.

Black River Buresu of Land Management alrstrip, brosd nearly level suskeg plain with Labredoxr tea-
scdge-mnsp ground cover, scattered black spruce trees; shallow brown silt over parmafrost.

Bita 1 @i, W of Blrch CGreek village, on high ground § of alrstrip, nearly level ground on Yukon Rivar
floodplain, vhita spruce-willow-aspen community; xed-brown ailt loam under 5-6-in. peat layer.

Site 50 yde. B of Beaver siceirip, | mi. HW of towm, In wlilte spruce-cottonwecd -willow community}
soll is wall-drsined red-brown silt.

Site 100 yds. § of Bettles airatrip behind Buresu of Land Hanagement bullding, neaxly leval with
stand of short uvhite spruce, aspen, end willow; soill 19 Fine sond with lircle cvrganic matter encept .
top 4-8-in. layer.

Site on old terrace of the Koyukuk River, 100 yds. 5 of Allokeket siretrip, neer-muskeg vegetation
of stunted white apruce {ac black epruce) and much willowj eoill & very wet gray sile, greatly reduced,
Site 50 yds. 8 of Mughoa sivatrip and 0.23 wl. W of villaga on old terrace of the Koyuhuk River,
riparien vegetatica of cottouwaod end willow predomimsting, with some white sprucsj soil flpe grey
sand below 3-5 in. of peat, mo persmafrost foumd,

Sitm 33 yda, W of Uogatza Rlver airetrlp on nearly lavel ground, vary wet, almoit suskeg, permafrost
at sbout 10 In.| moil gray to reddishi-brows stlet and graval.

About 100 yds, 5§ of alestrip st Huslia, nearly level, open stapd of paper blrch, sspen, snd vhite
spruce, well drslaed, with little or no umderstory vegetatliom) moil red-browm asnd (tvue B horizea),
underlajn with & true grey podscl horizon, assxple a composlie of B and C hoxizons,
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Sample
h.
AC243

AC2Z44

AC243
AC246

AC147

AC4B

AGZ4%

AC250

Acz351

AC252

AC25)

AC254
AC235

AC256

Ac237
Acz58

AC159

Tabla 2.--locstion, date of collectica, aod description for samples of surficlal matarisle--continued

Hame of 11230,000-2cale Pate

topogrephic wep Colln.
Harshall &f82
Harshall &6/82
Holy Crosw 6/81
Idicarod 6/82
Ophix 6782
HeGrath . 6/82
McOrath /82
Eleatmita &8/B2
Slestmite &/42
Ruseian Hission 6/a2
Taylor Mta, 6/42
Lime Hillas 6/82
Biilingham 6/62
Blllinghem . bf82
Dilllngham 6/82
Diiltngham 6/82
Ilissma 6/82

Sita and Boll Peseripticn

Ridge cresk B of EFllog Btatlom village, bigh sbove the Yukom River, vegetatioa of largs paper bixch
snd wvhite spruce intermixed wlth open bluejoist understory, over slste bedrock; soll a red Clua

sandy losm withh distilnct horieons balow & thick poat layer.

Hite at alrstrip abour | mi. E of Harahall villege, at a hiklslda cut made by bulldozer, vegetation
dominsted by paper birch and alder with bluajoint ground coveri soll mottled brownjab coarse silty
wmaterinl, very wet from thewlog permafrost,

Sice st airstrcip )} ml. H of Shagaluk, srea flooded by Yukon River overflow and disturbed by
coustructiont soil a yellow-krown fine ssnd with runvay gravel ipteraixed--gravel vemoved from sawple.
8ice on haul road at Hoore Creek locality, hilly country surrounded by wountelne, with wvhite spruce,
paper birch, and aspes forasts; noll is fine sand with some 21lc and alluvial gravel.

Bite at abendoned slretrip st Ophir In broad glacisted (1) velley, swampy terraln with low tellef,
vegetatlon compoded of cottonwood, willow, sod temarac with scattered black apruce; soll gray clayey
materlal with some [ine smmd.

Site M of B-W runway of alratrip at HcGrath op old river terraca with riparlss vegetsticn, sowe
scattered whita spruce on higher husmocks; soil ls gray ellity satarisl without gravel, frozem ground
not found, site may have been dimturbed &3 imdlcated by dense horsetall ground cover.-

Bite ca EF aids of siratrlp at Farewsll lu uvadlsturbed shrub tumdra of crovbecry, willow, dwart

kirch, snd sceattsred white spruca with moss and lichen undarstory; scll & cosrss reddlsh ailty
matarisl with thin laysrs of coarss rocks just below root rone below a paat layer § Lln. thiek,

§ilte H of Stony River alrstrip on high Yerracs sbove the Kunkokwim Rlver, ian sn srea spparently

und laturbed for many years, vegetatios mixed whlta spruce, aspen, and willow with horsetail sod woss
uadsrstoryi soll a red-gray elit with no sand or gravel, onder a pont leyer 8 Ia. chick.

8ite 8 of sicstrip at Crooked Creek la black spruce vwskeg, wiih ground layer of mossss and frubleoas
lichens over permalrost; soll wottled coards gray silt under peat leyer B0 ln. thick.

Site at § end of Aniek alratrip about 25 yds. across public road on nearly level ground, with alder,
peper birch, aad scattercd large white spruce; soil gray sllty wat wmaterisl under a peat lsyer 10 in.
thick and above froren ground at 16-ln, depth.

Sita ut edgo of sirstrip at Taylar Creek whers bulldoxer hiad cut small knoll, very wet shrub tundre
at 2,000 fr. elevation with soma duarf birch snd lsolated white spruce; ecll a brown silty wakertlal
with coarse sand and gravel.

Slte 8 of Llme Creak alcectrip at Junction of Lill and alluvial flate with cipacisn vegetation with
aspen and willow; s0il a fine gray sand, no sllc.

Stte § of Koligaaek alretrip, level bog terrala with very deep pest, vegetation composed of tusseck
scdges, monses, and scattered willovs; soil a dack-browvn sitr with cuch LIntetmixed westbored peat.
Bire about 25 yda, E of Ewok alratrip ca level groumd, vegzetatlon composed of open white spruce stand
with alder and dvarf birch; soll s wortled sile with red-browm to gray finoe sand under s peat layer -
6 In. thlck, froeen ground oot found,

Site coastasl vave-cut bsnks mesr beach § of Dilliogem; soil ssmpled wan grsy fine sand that had
reaulted from dowmslope flow of thawed materisl,

Site H of Levelook airatvip on Haknek River Lo pledwont area of Bristol Bay, nhreb tundra with fsolated
paper birch, alder, amd white spruce} a Ltrue zonal soll with & and B horizone, drown flne sand, molat.
Slte at Igiuglg at end af Lake Iliswaa, shrub tundrs with scattered alder, paper birch, and white
apruce; soll with well-developed & snd B hovizoas below a very thin organlc iayer, saumple of red-browm
wed lum-textured wand,
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Fable 3.=-ldentificatians Lotation, and chemical compostion of samples ol surficial marerfals, Alaska,

Sample Sn ppe=$ Sr ppm-% Ih ppm 1§ X U ppm vV ppa-5 ¥ ppn:S Yb ppm=$ In ppa-3%
ACODTAT <4 80 9.8 .59 2.7% 140 14 1 100
ACODZAN 4 g 9.7 87 5.02 170 16 2 110
ACOO3AT 4 70 6.2 «48 2,41 130 14 2 1]
ACOD&AL <4 b4 7.8 -- 1.17 &7 ta 1 140Q
ACDOSAY < 7} 8.4 iz 2. 12 140 13 1 g0
ALGO&M <4 68 5.2 ahdh 2.26 130 13 2 80
ACOO7AL <4 a7 11.2 -39 1.29 140 14 1 &0
ACDDBAY 4 s0 T.3 Y 2.58 92 8 <1 50
ACDOWA1 <4 120 9.8. Y Y.oo 108 1t 2 &0
ACDI0AY <4 H1] 1,8 23 1.27 50 5 <1 b1
ACDTIAY <4 B3 1.5 L20 2.03 58 11 )| 70
ACD124A1 <& 35 7.1 24 1.81 60 9 'e] 30
ACDIAM 3 110 7.8 k) 2.76 a7 13 1 80
ACO14A) <& 75 8.1 o4 2.70 110 16 2 70
ACO15A1 <& 69 5.7 » 35 2. 1% &7 i1 1 70
ACO16A0 <4 180 4,5 | 1,76 210 15 2 18]
ACD1601 <4 130 8.5 .55 2.9% 120 15 2 60
ATO1?M <4 130 2.4 1.39% .05 326 21 2 129
ACO17D1 5 110 2.8 13 .92 280 21 2 ao
ACO18A1T <4 180 3.7 b2 1.2% %9 13 1 10
ACDVEAY <4 250 5.1 +50 2.78 130 14 2 10
ACO20AL <4 220 30.0 39 1t.10 100 64 5 $0
ACD20D1 & 190 22.4 26 4,09 51 63 3 40
ACD21M1 < 160 &£.8 29 1,41 16 12 1 &0
acO2ipt 4 180 4.9 27 1,46 10 12 1 60
AC(22A) <4 250 1.0 « 30 .27 75 9 <1 60
ACD23A1 <4 210 1.3 + b5 5.60 180 20 2 120
ACDR24M) 4 270 15.3 « 13 12.80Q 180 22 P4 {00
ACDZ5 AN < 61 11.3 57 2,63 160 9 ) 0
ACD250) 5 1Mo 6,7 - 2. 84 150 1 1 1]
ACO26M1 8 a6 3.9 « 51 1.61 1440 13 1 10a
ACD27A1 5 210 <1.5 rys 94 94 9 <1 40D
ACO270) <& 190 2.5 27 . Th 100 9 ] 40
ACOZBAY 4 250 7.2 Ny 5.12 130 17 2 10
ACDZBBY & 280 S.4 ab5 2,34 110 t6 2 %0
ACOZ29a1 <4 2590 6.6 .57 2.75 110 : 14 1 100
ACO29D1 - 7 240 7.3 .54 2,60 170 17 2 90
ACO30AY <& 370 4.9 5T 2.9% 140 22 2 &0
ACO3IGR1 <4 280 5.0 <43 1.91 9 14 2 40
ACOI1AL <4 170 14,6 &1 3,09 B8 12 1 50
ACO3101 'y 40 5.8 Wbl 2.1) b4 10 ] 60
AED3241 5. 91 13.5 Y. 3,45 t20 26 3 160

- AC0321 'Y ) 1 11,46 b4 3.18 110 26 3 a0
ACU3IATL <& . © 350 4,6 . 3% 1.63 68 10 1 (4]
ACO33D1 <4 © 3310 - 8.2 .38 1.67 83 12 t 50
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£t

Table Y.-~ldentifications, location, and chemical compostion of samples ot surficial saterfals, Alaska,-~continued

Sample Co ppa-§ Cr ppM-$ Cu ppa-$§ by ppm-$ fe X Ga ppm=-§ KX La ppm~-3§ Ll ppm-§ Mg %
ACO35At 22 88 30 7 4.7 18 1.37 23 26 1.41
ACDISEH 'y 10 18 <4 1.1} <4 50 7 L1 .37
ACDYEAD 19 120 24 <4 4.7 9 1.27 32 28 1.0}
ACOIZA1 18 70 21 ' 1.6 18 1,28 28 25 1.13
ACOYTDN 5 L3 21 <& - 14 -- 13 9 --
ACOIEAL 17 58 2D <% - 13 = 24 25 -
AC03801 7 3] 20 5 s ? - 15 8 t
ACO39AY 13 5s 22 5 3.1 15 1.10 19 - 44 .96
ACOLDAYD 29 72 58 <4 4.0 15 1.27 2? 44 1.12
ACO&IAY 14 68 18 N 4.3 15 1.30 19 13 1.37
ACOL2A1 7 54 23 ) <4 2.8 17 1.13 13 11 .83
ACD4A2D1 2 9 14 . <4 -r & - 5 12 -
ACO43AT & 17 ? <4 %% 26 t.20 14 21 .81
ACD&4AY ? 47 19 <& 2.3 ] .7 18 32 Y 5.
ACOD&SAN 7 &4 16 'y 1.7 8 71 17 25 .32
ACOLAAY 6 13 21 <4 -~ <4 - 9 S 4 -
ACOLTAY 14 59 34 <4 3he 17 1.31 14 41 .58
ACOLEAl 12 &0 12 <4 3.4 18 1,93 28 ia 1.48
ACO49A] 47 47 46 < 3.9 14 86 15 51 .50
ACOSOAY 10 19 [ <k 1.5 21 3.57 49 24 W59
ACDS1AY té 13 28 <4 3.6 |} 1.33 30 34 .91
acosea 23 95 L6 <4 6.2 32 2.481 34 10 1.12
ACDS5201 22 98 48 <4 5.9 27 2.88 30 118 1.1t
ACOS282 23 100 47 < 5.9 24 2.90 28 120 1.15
ALUS3AT 24 110 42 <4 4.6 23 1.83 61 110 .52
ACDS&AT 33 150 53 <4 6.4 17 .53 8 28 3.33
ACDS&AL 28 120 54 7 6.2 15 .55 7 18 3.24
Ac{S401 28 120 61 <4 5.8 18 W70 9 18 2.8%
ACOS5SAT 1 $1 23 < 2.7 14 .88 21 12 A2
ALDSSDY 16 57 29 <4 3.6 13 1.00 24 37 .57
ACO56A1 29 ‘250 19 : <4 T.8 19 3. 74 59 37 1.08
ACO52A1. 20 44 ¢G <4 6.1 23 1.30 16 32 1.146
ACDSTDY 14 35 33 <4 S.2 26 1.03 14 5 1.36
ACO58A1T 15 : 58 ¥ <4 £.7 16 B0 17 19 . 1.37
ACDSBDY j2 62 26 < 3.5 15 B4 15 25 1.39
ACOS9AL 13 34 23 9 1.5 19 t.03 21 12 .42
ACDS9AZ 13 &4 20 ' <4 1.6 18 1,00 20 14 1.39
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Tabie l.::ldentilicationa Llocation, and chemical compostion of sawples of sorficlal materfalss, Alaska,>~continued

]

Sawple Latitude Longitude LAB. NG, Ash X pH At X As ppm—§ Pa ppm-5 de ppm—§ Ca % Cz ppm-5§
AC15901% 58 29 O 153 58 O 248,009 4.4 6.1 Ta.5 20 340 <1 1.87 F1-)
AC1604A1 58 59 O t5% & D Z4LRB.158 e4.4 5.2 7.3 <10 520 <] 2.54 10
AT161AT 49 5 0 144 34 O 24B,323 96.2 8.2 3.9 <10 360 <1 5.96 29
AC161D1 49 5 D 144 34 0O 248,224 5.9 8,5 4,6 <10 ipo <1 5.30 24
AC16241 &0 40 O 161 40 0 248,269 [ Y 5.1 4.1 ‘<10 560 «1 1.09 19
AC162DY 60 40 Q 161 40 & 248,055 78,5 5.5 5.0 <10 660 1 1.26 &Y
ALT&E5AY 61 26 D 145 20 O 248,042 0.4 4.3 5.4 <10 590 1 .73 0
ACT1&301 61 20 O 1645 20 0O 248,808 61,7 5.% 5.0 10 . 580 <3 68 35
ACLTAHGAYL $9 5% O 166 12 O 248,400 - L J. 9%} L 6.7 <10 740 1 B8 3¢
AC18401 5¢ 51 0 148 12 O 268,177 BR.& “.7 6.9 10 . 710 1 .81 28
ACT1485A) 65 52 2B 160 &1 24 248,185 90, & [ -1 7.0 20 &30 1 kb 34
AC165D1 &5 52 28 148 &1 24 268,272 3.7 .5 5.8 <10 580 1 «40 28
ACTSAAY &8 39 14 181 58 &7 2e8s134 85.2 .8 6.% 10 610 1 1.176 e
AC16TAL 69 18 &1 147 40 13 248,241 $1.1 7.5 6.7 <10 LY 14 1 1.07 28
ACI6EBAY 69 54 4é 147 36 L0 268,141 16,5 5.6 3.7 <10 & 00 1 1.02 23
AC16801 62 54 46 147 36 38 2hE,1P2 83,5 L } 5.4 <10 S00 1 47 32
ALTSTAY 6% 6 44 142 18 10 a8, 048% 94,8 6.0 7.5 20 g90 2 ndd - 920
AC1E9A2 69 & 4é 142 18 10 248,435 5.0 5.9 7.} 20 910 F4 22 78
ACtTaa] 69 12 435 14k 0 43 248,082 84,4 5.5 5.6 20 610 2 1.20 100
ACITTAY % 30 5 144 30 59 2aB,294 24,5 o7 8.5 10 780 2 .04 54
ACI7241 7027 0 1sT 22 O 248,367 7.9 5.5 1.2 <1 3150 Y | .09 18
AC1720) o 27 O 157 22 O 258,057 51.4 4.1 - <10 230 <t .- 15
ACTTERY &2 5B 1% 146 15 29 248,058 4.4 £.9 7.7 <10 &« B0 <1 3:&3 25
AC1730D% 62 58 315 146 15 29 248,262 P8.3 6.7 7.1 <10 410 <1 .25 9
ACT744A10 62 32 7 14d4 56 30 248,098 96.7 8,2 7.8 <10 620 <1 2.86 25
ACTT4D 62 32 7 1446 536 30 248,064 95.4 5.7 7.8 <D 520 <1 5,13 i 19
ACHTSAI 62 43 42 V47 23 57 248,039 85.4 4,9 6.8 <10 410 <} 3. 26 18
ALITSH 62 &5 12 1¢7 23 57 ¢4n.083 7.5 $5.1 6.8 <10 520 <1 2,29 iz
ACTZ6AY 63 &4 44 145 56 1% 258,149 8.6 8.3 6.0 «tD 540 } 2.b67 28
ALiT6DY 43 44 44 145 56 13 248,080 29.0 8.2 6.2 <10 540 ] 2.73 28
AC177AM1 63 2 42 148 30 57 248,218 94.5 5.1 7.3 <10 1,600 1 2.14 21
AC1Z701 . &% 2 &2 148 30 §7 248,349 9T.4 6,4 7.7 <ty } 700 1 1.06 - 25
ALT7BAYL 63 29 15 Y2 33 1 e k08 1.9 5.4 5.1 L)1) 1.200 <1 1.06 n
AC178071 a3 29 15 147 33 1 248,*50 9).2 6.2 5.2 20 1,500 1 1.21 LY
AC179A1 it 27 45 166 58 0 246,308 44,9 4.7 t.5 g &70 ) b8 1310
AL179D1 64 27 45 164 58 O 268,234 4.4 4.7 7.3 <10 480 3 5B a9
ACITOD2 64 27 &3 144 58 & 248,338 73.1 £.8 B S <10 S 00 3 .38 110
ACTBOAT a4 &2 O 163 45 0 2eg, 104 Re. 4 5.8 6.5 <10 430 P4 oFh 43
AL18082 66 47 O 163 45 0 248,034 96,2 %.5 6.7 <10 880 2 B1 53
ALTRIAY 55 56 O 133 8 0 eLB,257 72.1 4,9 8.2 r4i] 260 1 A0 32
AC18tp1 55 56 O 133 8 0O 248,189 94,5 4.9 7.0 20 490 <1 1,11 25
AC182A1 67 sa 0 144 10 Q 24B,196 90.8 4.3 bad 10 1,400 1 4B 37
AC182p1 &7 50 D 144 10 O 2aE, 249 20.3 r.a &,9 <10 4 &0 <1 5.55 b
AC183a1 64 5& G 166 13 0O 248,482 63.{ 6,2 5.8 <10 L&D 1 2.18 25
ACLB34A2 44 56 0 146 13 D 248,379 2.6 6.1 $.7 <10 430 1 2,15 13
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Table lj.--Data for elements determined in 50 or fewer samples of the L87 samples of surficial
materials analyzed

Nams of 1:250,000-scale Percent Concentration
Sample No. N. Latitude W. Longitude1 topographic map ash pH of element, ppm
Bismuth
ACQ23A1 57 L1 00 233 30 00 Sumdum . 5.2 10
ACOL6AL 69 02 00 18 L9 00 Sagavanirktok . 5.2 10
ACOBLDY 63 1 15 12 1k 1k Tanacross . 5.0 10
AC093A1 60 08 15 W9 23 1 Seward . 5.7 10
ACO99D] 68 59 00 159 03 00 Nushagak Bay 5.3 10
AC101A1 57 56 00 156 50 00 Mt.. Michelson 6.5 10
AC114A1 65 15 00 145 20 00 Circle 6.1 10
ACI16A1 65 15 00 163 L6 00 Delong Mts. 5.2 10
AC12041 £4 27 00 133 57 00 Pstersburg b2 10
AC127D2 65 50 00 160 37 00 Candle L.8 10
AC13041 6 33 00 140 L5 00 Norton Bay 5.8 10
AC131D2 70 16 00 152 Q1 00 Harrison Bay 6.2 10
AC15241 62 05 37 16 20 37 Valdez L.2 10
AC172D1 70 27 00 157 22 00 Meade River .1 10
AC17LDY 62 32 07 146 56 30 Gulkana 5.7 10
AC19341 52 L8 30 .173 09 00 Attu 3.9 10
4204 A1 £2 05 15 163 43 30 Kwiguk 5.9 20
8021802 66 54 00 11 36 00 Black River 6.3 10
AC262D1 61 12 L5 151 33 00 Tyonek 5.4 10
Cadmium
ACOS8A1 59 30 45 139 Lo 20 Yakutat L.7 6
AC134A1 68 28 40 155 L8 00 Killik River 7.2 3
AC13LA2 68 28 Lo 155 LB 00 Killik River 7.0 k
AC1B0A2 &l 47 00 163 45 00 Solomon 5.5 9
AC197A1 58 00 00 152 47 00 Afognak 6.2 13
AC19941 57 32 00 154 00 00 Kediak 5.5 4
AC200A1 57 34 30 154 27 3 Karluk 5.4 2
AC20141 60 35 15 165 15 00 Nunivak Island .8 3



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

Name of 1:250,000-scale Percent Concentration
Sample No. N. Latitude W. Longitude topographic map ash pH of element, ppm
Erblum
ACO20A) 63 17 00 143 1 00 Tanacross 80.2 5.3 6
ACO20D1 63 17 00 143 1 00 Panacross 4.5 5.3 6
AC113kAl 68 28 Lo 155 L8 00 Killik River 81.4 1.2 3
Europium
ACO20A1 63 17 00 143 1 00 Tanacross 80.2 5.3 3
ACOZ20D1 63 17 00 143 1 00 Tanacross 4.5 5.3 3
ACL3LAL 68 28 Lo 155 L8 00 Killik River B1.4 7.2 3
AC13LAZ 68 28 Lo 155 58 00 Killik River 82.3 7.0 3
AC18141 55 56 00 133 08 00 Craig 72.1 L.5 3
AC264D1 57 30 00 13k 3k €0 Juneau 92,5 6.3 2
Gadolinium
AC020A1 63 17 00 143 1 00 Tanacross 80.2 5.3 10
AC020D1 43 17 00 143 1 oo Tanacross 4.5 5.3 10
AC13L4A1 68 28 40 155 1,8 00 Killik River 81. 7.2 20
AC13LA2 68 28 Lo 155 48 00 Ki1lik River 82.3 7.0 20
AC170AY 69 12 4% Wil 00 43 Mt. Mickelson 6l.6 5.5 10
Praseodymium
AC002A1 68 52 00 158 20 OG Howard Pass 90.9 5.0 20
ACDOZ20AL 63 17 00 i3 1), 00 Tanacross 80.2 5.3 30
ACO20D1 63 17 00 13 1k 00 Tanacross .5 5.3 30
AC032D1 66 53 Ol 157 01 09 Shugnak 96 .k L.7 10
AC05041 66 Lt 00 150 37 00 Bettles 96.L .9 10
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9L

Table ).~--Data for elements determined in 50 or fewer samples of the 487 samples of surficial

materials analyzed {continued)

Name of 1:250,000-scale Percent Concentration
Sample No. N. Latitude W. Longitude topographic map ash of element, ppa
Silver
AC156A1 65 3h 30 1Lk Sh 00 Circle 21,7 5.3 2

}Longitude is West, except as indicated.




Table L .~-Data for elements determined in 50 or fewer samples of the U487 samples of surficial
materlials analyzed (continued)

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

Praseodymium (continued)

10

AC192D1 71 03 00 154 LS 00 Barrow 8.3 4.7

AC20241 61 50 37 165 37 00 Hooper Bay 95.8 5.8 10
AC208A2 6ly 56 00 162 10 L2 Solomon 92.3 L.5 10
AC208D1 6l 56 00 160 10 L2 Solomon 7.5 5.1 10
AC21542 65 30 00 1Ll 34 00 Circle 96.6 5.6 10
AC215D1 65 30 00 1LY 34 00 Circle 97.0 5.7 10
AC223D1 66 36 00 152 39 00 Battles 89.5 7.2 10
AC225D1 66 12 LS 155 42 00 Hughes 93.7 L.8 10
AC229D1 66 35 15 159 59 30 Selawik 87.3 by 20
AC234D1 65 Sl L5 163 00 00 Bendeleben 96.8 7.9 10
AC235A2 65 2 43 164 Lo 30 Bendeleben 92.6 5.1 10
AC238D1 6l 19 30 158 L5 30 Nulato 92.7 5.0 20
AC2LLAY 61 52 30 162 03 00 Marshall 95.5 5.4 10
AC245A2 62 11 37 159 3L 30 Holy Cross 97.3 7.7 10
AC2,7D1 63 0% 00 156 3L 30 Ophir 9.9 6.7 10
AC251D1 61 53 18 158 07 30 Sleetmute 90.7 i 10
AC25342 60 52 30 157 22 30 Taylor Mts. 0.1t k.9 10
AC254D1 61 22 L5 155 27 00 Lime Hills 97 .4 5.5 10
AC255AL 59 h3 30 157 18 00 Dillingham 83.9 L7 10
AC26341 61 57 LS 151 13 30 Tyonek 9.1 5.1 10

Samarium

ACO20A1 63 17 00 143 1} 6o Tanacross 80.2 5.3 20
ACC20D1 63 17 00 U3 1 00 Tanacross .5 5.3 20
AC109AL 65 36 00 168 06 00 Teller 82.1 L.5 10
AC10942 65 36 00 168 06 00 Taller. 81.3 5.5 10
AC179AL 6ly 27 L5 16 58 00 Solomon 8;.9 .7 10



APPENDIX 1

Additional directives provided to each sample collector.
Labeling and notes--include name of collector, date of collection,
and sampling location (2°-sheet name, latitude and longitude to seconds,
or a map with sites marked and numbered).
Each sample identified as being from primary site or replicate site.
Select sampling locations to represent “normal” materials. Avoid
locations of obvious pollution or mineral deposits. Sample no closer
than 100m from roadways.
Include notes on the geology, pedology, physiogeography, and vegetation
of the site. Physical descriptions of the material (such as “sandy
Yoam," "bluish plastic clay," "organic muck," or “beach sand“) are
important.
Fill a soil sample envelope (provided) with the materjal and avoid rock
fragments larger than 1.2cm; approximately 0.5kg of material is needed.
Dry very wet samples, at temperatures less than 100°C, only enough to
make them shippable,
Ship samples at earliest convenience.

APPENDIX II
Common, scientific, and family names for plants listed in this report.

Alder, Alnus crispa (Ait.) Pursh and A. incana (L.) Moench, (Betulaceae).

Aspen, Populus tremuloides Michx. (S5alicaceae).

Bearberry, Arctostaphylos uva-ursi (L.) Spreng. and A. rubra (L.) Spreng.
{Ericaceae).

Black spruce, Picea mariana (Mil1.) Britt., Sterns, and Pogg. (Pinaceae).

Blueberry, Vaccinium sp. {Ericaceae).

Bluejoint, Calamagrostis canadensis (Michx.) Beauv. (Gramineae).

Cottonwood, Populus balsamifera L., (Salicaceae).

Crowberry, Empetrum nigrum L. (Empetraceae).

Devil's club, Echinopanax horridum (Sm.) Decne. & Planch. {(Aratiaceae).

Dwarf birch, Betula nana L. and 8. glandulosa Michx. (Betulaceae).

Horsetail, Equisetum sp. (Equisetaceae).

Labrador tea, Ledum paltustre L. ssp. decumbens {Ait.) Hult, and ssp.
groenlandicum (Oeder) Hult. (Ericaceae).

Menziesia, Menzjesia ferruginosa Sm. (Ericaceae).

Paper birch, Betula papyrifera Marsh. and 8. kenajca Evans (Betulaceae).

Pyrola, Pyrola sp. (Pyrolaceae),

Rose, Rosa acicularis Lindl. (Rosaceae).

Sitka spruce, Picea sitchensis (Bong.) Carr. (Pinaceae).

Spiraea, Spiraea beauverdiana Schneid. (Rosaceae).

Tamarac, Larix Taricina (DuRoi) K. Koch (Pinaceae).

Viburnum, Viburnum edule (Michx.) Raf. (Caprifoliaceae).

Western hemiock, Jsuga heterophylla (Raf.) Sarg. (Pinaceae).

White spruce, Picea glauca (Moench.) Voss (Pinaceae).

Willow, Salix sp. (Salicaceae).




