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ELEMENT CONCENTRATIONS AND BASELINES FOR MOSS, LICHEN, SPRUCE,
AND SURFACE SQILS, IN AND NEAR WRANGELL-SAINT ELIAS NATIONAL
PARK AND PRESERVE, ALASKA
by
J.G. Crock, K.A. Beck, D.L. Fey, P.L. Hageman, C.S. Papp, and T.R. Peacock
SUMMARY

The main purpose of the studies in and near the Wrangell-Saint Elias National Park
and Preserve (WSEP), Alaska, was to establish predevelopment baseline elemental
information on selected native vegetation and the organic-rich 02 soil horizon before a
proposed coal-fired power plant was to be built near the northwest boundary of WSEP.
This objective was accomplished by eastablishing three traverses, one genexally north—to-
gouth into WSEP, one generally south-to-north along the Copper River near the westarn
boundary of WSEP, and one generally weat-to-east, also into WSEP. Traverse sampling
sites were positioned at intervals beginning near the proposed power plant site
northeast of Gakona, Rlaska on Alaska Highway One. At each site, samples ware collacted
of Hviocomium splendens (Hedw.) BSG (feather moss, whole plant, including rhizoidsa),
Peltigera aphthosa (L.) Willd. (ground ljichen, whole plant), Picea glauca (Moench) Vosa,
(white spruce, twigs and needles), and the 02 horizon &o0il. All materials were analyzed
for their major and trace total element concentrationm. Obsarvad baselina ranges are
reported for each of these media and are in good agreement with those reported in the
literature. Sample sites are also described to assist in returning to the exact
location if resampling is regquired in the future to monitor impact of the proposed power
plant on the biological resources of WSEP,

This report is to serve as a compilation of the analytical data collected by the
U.S. Geological Survey (USGS) and to present listings of observed elemental baseline
ranges for the sampled media and is not meant to be an interpretive summary of the WSEP
studies. This report is the result of a cooperative study betwsen the U.§. National
Park Service (NPS) and the USGS. The NPS and the USGS have an existing Interagency
Agreesment to conduct research related to air quality impacts on biological resources.

INTRODUCTION

BACKGROUND

The studles described in this report provide predevalopment baseline information
to help evaluate the potential impact of the proposed 10 MW coal-fired power plant on
the biological resources of the Wrangell-Saint Eliae National Park and Praserve (WSEP).
The power generated by this proposed power plant is for a proposed U.S5. Alr Force Ovar-
The-Horizon Backscatter Alaskan Radar Syetem for south-central Alaska. The tranamitting
site was to be located near Gulkana, BAlaska, and the receiver site was to be located in
Tok, Alaska. Construction of the power plant is complete, but will not be put on-line.

Native vegetation, including feather moas, Sphagnum moss, and various soll
lichens, and organic-rich soils have been used with success to assess the areal extent
of industrial emissions [for example, Folkeson (1981), Godbeer and others (1981), Gough
and Erdman (1977), LeBlanc and de Sloover (1970), Markert and Waeckert (198%), Onlanwa
(1988), Pilegaard (1987), Saverson and others (1992), and Thomas and others (1984)}.
Details of these examples have been discussed elsewhere (Crock and others, 1992).
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GEOLOGY AND PHYSIOGRAPHY

The WSEP gtudy area is located in southcentral Aleska in the Copper River basin,
an intermountain lowland flanked on all sldes by mountainous uplands (fig. 1). The
lowlands tend to be generally flat with numercus esmall)l thaw~lakes which are the result
of permafrost and associated subeidence. The northweat WSEP boundary is locatad
approximately 2.5 km south of the propecsed transmitting site and less than 2 km from the
proposed power plant site. The area has been affected by an extensive glacial and
volcanlc geologic history. Most of the WSEP atudy area is underlain by Pleiatocene
glaclal depoeite resulting from the damming of the Coppar River that formed the former
Lake RAtna. The skyline to the south and east of Gulkana ie dominated by the Wrangell
volcanic field, including Mount Sanford (4,950 m), Mount Drum (3,662 m), and Mount
Blagkburn (4,997 m). There has bean no major volecanic activity in this area in recent
history, but Mount Wrangell ig listed as active. The geoclogy of the WSEP study area is
gummarized by Richter and others (1979, 1989). Details of the extenslive volcanic
history of the WSEP area are given by Richter and others (1990).

The WSEP study area is located within a continental climate zone which ie
characterized by cold, dry winters and comparativaely warm, humid summers. Prevailing
winde in the area are relatlively gantle, with the highest frequenoy of ococurrence during
the summaer from a southerly direction. During the winter, winds are alec gentle and
pravall from the north, During the spring and fall, tha winde are gentle and usualdy
prevail from the smoutheast. Temperature inversions with calm conditions are common ‘in
the winter.

SOILS

Soile in the study area range from very shallow residua) materials to very deep
glacial and eolian deposita. Gough and others (1988) discuss Alaskan surficial material
types, weathering characteristics, and soil geochemistry. In this study, we were only
interested in the organic-rich 02 horizon: the so0il layer between the surface
vegetation mat above and the A0 mineralized layer below.

METHODS
STUDY DESIGN

These studies focus on the use of moss, lichen, and spruce as biomonitors of the
emissiona from tha proposed power plant. Hvlocomium splepdens (feather moss), Peltjgera
aphthosa (ground lichen), and Picea glauca (white spruce), species found throughout
WSEF, have been used as bioindicators of metal accumulation in previous studies (Crock
and othare, 1932). By determining the metal concentrations in these species, it is
possible to map the spatial distribution of the zone of influence of airborne sulfur or
metals from a point source. These measurements give necessary data for the generatfon
of the predevelopment baseline ranges, a snapshot in time, of these senaitive
bioindicators. The organic-rich surface soil (02 horizon) was also collected and
analyzed as an integrator of possible aresl deposition of sulfur and metals.

BASELINE CALCULATION
Baselina information for the vegetation species and the 02 socils was calculated as

the obsarxved range, dry-weight bagis, for all samples collected, since it is believed
that the area has not been impacted by anthropogenic gources.



FIELD SAMPLING AND SAMPLE PREPARATION

Site Selection

The fileld sampling was conducted with one fleld crew composed of NPS pergsonnel in
early September 1990.

The study area ig shown in f£ig. 1 and the actual position of the sampling
traverses in fig. 2, with detailed information for each of three traverse sgampling sites
given in fig. 3-5. Sampling sites for this study were selacted to be as gimilar to one
another as possible with regard to soil, vegetation, geology, slope, and aspect. Plant
and soil samples were collected within 3 m of each other.

The general design consisted of three traverses that were delineated on
topographic maps of the WSEP area before visiting the actual site. These traverses
were: (1) the North Traverge, which originated at the proposed power plant site and
progresaad northward near the Copper River; (2) the East Traverse, which originated near
the power plant site and progreased southeast into WSEP towardas Mount Drum; and, (3) the
Southern Traverse, which also orjiginated near the power plant site and progressed {nto
WSEP, along the west flank of Mount Drum. The closer sample spacing near the power
plant site broke the pattern of standard geometric sampling to provide a greater spatial
resolution near this site (fig. 2).

Sites consisted of conifer stands dominated by white spruce with a canocpy cov¥r of
betwaen 30-60 percent (moderately denee). Sites were furthexr stratified according to
the vegetation classification system of Viereck and others (1986) as determined by field
crews. Sites were characterized by a moderate understory of mixed ahruba and a dense
ground cover of mossges (Hvlocomium/Pleurozium/Polytricohum) with soattered clumps of
miscellaneous lichens (Cladina and Peltigera). Often this type of ground cover
(moss/lichen) was best found under spruce tree canopies.

All sites were marked (numbered site locator tree), mapped, and geographical
coordinates recorded. 8ites were ldentified on 15-minute topographical maps (1:63,000).
Photographs were taken of each site. Thig information is given in fig. 3-5.

Sampling Locations At Each Site

At each sampling site along each of the traverses, permanent elemental monitoring
plots were established by marking one dominant white spruce (numbered site locator tree)
with a steel tag, flagging, and an aluminum tag. This Bsite locator tree was ysually a
predominant feature of the Bjite and will help facilitate resampling in the future. It
baecame the focal point for each of the three sampling locations within that site, with
each of the three sampling locations per site having its own dominant white spruce tree.
The three locationa were within 200 m of each other (with a minimum of 50 m between
locationa)s dirtance and direction between trees were randomly selected within
reagonable conatraints of movement within the spruce stands. Each of the three spruce
trees were also tagged and mapped and serve as focal points for each location.
Diameter-at-byreast-height, bole characteristics (beetles, lightning scars, overall
health, etc.) and canopy condition (percent live crown; foliage discoloration) were
recorded for each locator tree.

Any additional location characteristics such as slope, elevation, aapect, and
canopy closura thought te influence the structure of the lichen or vascular plant
communities were recordaed for all sites. The presence of vascular apecles was evaluated
to aid in the Viereck vegetation classification of each plot.
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Plant Col)lectjion

At each sampling locatlon within a site, sufficient material to yield
approximately 200 g dry weight of feather moss and lichen wera collected. Distance and
azimuth were recorded from the firet plot indicatar tree to the second and third plot
indicator trees. Samples were taken within a 10 m radius of the location tree:
Distance and azimuth were not recorded for every sample gince it was necassary to
collect over an entire area to acquire sufficient sample mass. The moss samples
congisted of usually thick, uniform mats and included the stratified old material as
well as young material. Lichen samples were collected also from the forast floor where
it was usually found in small clumps intermingled with various moases, low-lying shrubs,
guch as blueberries, or other lichens. Samples of the feather moss and lichen were
composites of Beveral clumps or mate within 10 m of the dominant white spruce tree.

Other lichens were also collected at some of the sample locations when present in
sufficient quantity. Thesa were included in the study for possible later use as
bioindicatora of areal contamination.

Needles and twigs (terminal 15 cm) were collected from the location indicator
white epruce and several adjacent trees. A composite sample of several low branchee was
made by clipping with stainless esteel eheers from around the dominant tree. All samplas
were labeled as to location, placed in Hubco cloth bags, and allowed to alr dry at camp.
Al]l samples were cleaned of sBoil and debris and then sorted at the WSEP headquarterd,
All samples ware than mailed to the USGS Denver laboratories for analyses.

O2-Horizon So Collegt

At one of the three sampling locations per asite, living vegetation was removed
from the soil surface and a 50 cm-diameter circle was cut into the top 10-15 cm of aoil
with a tiling shovel. The organic-rich O02-horizon was then separated from the mineral
80il using a knife or trowel and a subsample placed in a Hubco sample bag. This
procedure was repeated at two additional points within the location. The three soil
subsamples were dried and sent to the Denvar USGS laboratories where a single composite
sample was prepared.

LABORATORY METHODS

At the Denver laboratories, the samples of moss and lichen were washed by
suspending the entire sample in plastic buckets filled with tap water. Foreign material
was removed after careaful visual inspection, and excess water was removed by hand
aqueezing. The material was then tranaferred to aluminum colanders and rinsed at least
twice with demineral{zed water. The waBhed samples were then dried in a forced air oven
at ambient room tempeérature. The white spruce samples were not washaed, but were dried
ag received from tha field in the same fashion as the mosses and lichens.

Once dry, the plant samples were ground to passg a 10 mesh (2 mm) screen with a
standard Wiley mill. A laboratory-made split of each plant sample was ashed at 450%°¢
over an 18-hr period, and the other eplit was left unashed. Analytical procedures
followed established quality assurance and quality control policies used in the USGS
laboratories (Arbogast, 1990) and included the analyses of laboratory-made duplicate
samples.

Soil samples were dried under forced air at ambient temperature in the original
paper bag. All of the dry samples were disaggregated using a mechanical ceramic mortar
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and pestle and then sieved to minus 10-mesh (2 mm). Sample eplite of the O2-horizon
were ground to minus 100-mesh with an agate shatter box and a @plit of the minus 100-
mesh material was ashed in a muffle furnace at 450°C over an 18-hr period and ash yield
was calculated. Both the dry, as-received, and ashed material were used for analyssae,
depending on the method of analysis.

Splits of the ashed vegetation and soil samples were analyzed simultaneocusly for
38 elements using inductively coupled plasma-atomic emission spectroscopy. Each soil
ash sample (0.200 g) and plant ash sample (0.100 g) was dlssolved using a low-
temperature dligestion with concentrated hydrochloxic, hydrofluoric, nitriec, and
perchloric acids (Crock and others, 1983). The acidic sample solutlion was taken to
drynese and the residue was dissolved with 1 mL of aqua regia and then diluted to 10 ¢
with demineralized water. Reagent blanks, reference materials, and sample replicates
were all digested by the same procedure and analyzed at the same time aa the samples.
The elementa deterwined and thair limits of determination are shown in table 1. The
relative standard deviation (RSD} for replicate determinations of most elements is five
percent or laese.

Mercury in eoil and plants was determined using an automated continuoue-flow,
cold-vapor atomia absorption spectroscopic method (Kennedy and Crock, 1987). An unashed
0.100 g 80i) or 0.200 g plant gample was digested with nitric acid and sodium dichromate
in an opan flint glasse teat tube and then diluted to 12 mL with ddlonized water. Tha
solution was reacted with a gulfuric acf{d-hydroxylamine hydraochloride solution and
gstannous chloride solution in a continuous-flow system. The gaseous mercury was
saparatad in a phase separator and swept into a quartz cell of an atomic absorption
spectrometer. - Marcury was determined using an aqueocus standard calibration curve.

AN

Total sulfur in both soils and plants was determined using a Leco 5C-132 automated
analyzer. The samgle and a vanadium pentoxide flux ware combusted in an oxygen-rich
atmosphere at 1370°C and the evolved sulfur dioxide measured by an IR (infra-red)
detector (Jackson and others, 1985; 1387). Limits of determination are given in table 1
for both Hg and total eulfur.

Total fluorine in the solls was determined by an ion gelective electrode (ISE)
method daescribed in Jackson and others (1987). A 0.25 g sample was fused with sodium
hydroxide after being ashed with magnesium oxide, and the fuaslon cake dissolved in
demineralized water. The resulting alkaline solution was buffered with ammonium citrate
and the fluoride content determined using an ISE with an appropriate calibration curve.
Limit of determination is given in table 1.

RESULTS AND CONCLUSIONS

All the analytical data on an ash-weight basis for the feather moss samples are
given in Appendix table Al. The analytical results converted to a dry-weight basis for
these same samples are given in table A2. For all the samples, concentrations of RAq,
As, Au, Be, Bi{, Cd, Bu, Ho, Nb, Sn, Ta, Th, and U {n the ash were below their reapective
limits of determination aa given in table 1.

All analytical data on an ash-weight basis for the ground lichen samplea are given
in Appendix table ARJ. The analytical results converted to a dry-weight basis for these
same gamples are given in table R4. For all the samples, concentrations of Ag, As, Au,
Be, BL, Cd4, Bu. Ho, Nb, 8n, Ta, Th, and U in the ash were below their respective limits
of determination as given {n table 1.
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All analytical data on an ash-welght basis for the white spruce samples are given
in Appendix table AS. The analytical results converted to a dry-welght basie for these
same samples are given in table A6. For all the samples, concentratione of Ag, Rs, Au,
Be, Bi, Cd, EBu. Ho, Nb, Pb, Sc, Sn, Ta, U, and ¥Yb in the ash were below their reapective
limites of determination as given in table 1. oOnly four samples showed detectable Mo,
five showed detectable Nd, seven showed detectable Th, and eight showed detectable Y.

All analytical data on an ash-welght bagies for the lichen samples other than
Peltigera aphthosa are given in Appendix table A7 and were converted to dry-weight basis
a8 given in Appendix table a8.

All analytical data on an ash-weight basis for the 02-horizon soil samples are
given in Appendix table A9, Bll analytical results converted to a dry-welght baasis for
these soils are given in Appendix table Al0. For all the samples concentrationa of Ag,
Au, Be, Bi, ©cd, Bu, Ho, Nb, 8n, Ta, Th, and U {n the ash were below their respective
limite of determination as given in table 1. Only one soil sample showed detectable Mo.

An observed baseline for the elemental content and ash yield of feather moss is
given in table 2. Also listed is the calculated baseline range for feather mosa from
the Kenal National wWildlife Range (KNWR), Alaska (Crock and others, 1992). By
comparison, moat trace elementa and percent ash yleld from the WSEP study are higher;
they are similar, however, for total B, Hg, Pb, ¥, and Zn. RAleo listed are results for
a baseline study for the Denali National Park and Preserve (DENA), Alaska. Thig study
was completed with similar field and laboratory methods. The DENA study area ls more
geographically and geomorphologically eimilar to the WSEP study, both being heavily
influenced by -a major river valley with ite intermittent dust storms and lower
precipitation as compared to the Kenai Peninsgula.

An observed baseline for the elemental content and ash yield of Peltigera aphthosa
lichen for the WSEP atudy area is given in table 3. Also listed {s the observed
baseline values for this lichen from the DENA. For most elements there is good
agreement between the two studies.

An observed baseline for the elemental content and ash yield for white spruce for
the WSEP study area is given in table 4. Also listed are the baseline rangee for KNWR
and DENA. Thexe is good agreement among all three studies.

An obsgerved baseline for the elemental content and ash yield for the O02-horizon
soils for the WSEP is given in table 5. Also lieted are the baseline ranges for KNWR
and DENA. In general there is good agreement among the three studies with several
exceptions. These exceptions include Ce, N4, and La, indicating a possible REE (rare
earth elements) enriched source for the DENA solls. There is good agreement for the
WSEP purface soils when compared to the reported baseline range of Alaskan surficial
materials given by Gough and others (1988) in table 6.
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Figure 1.--Index map showing location of Wrangell-Saint Elias
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Pigure 3.-—-Description of the sites on the North Traverse, Wrangell-
Saint Eljas National Park and Preserve study area, Alaska.
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Figure 3.--Description of the sites on the North Traverse, Wrangell-
Saint Elias National Park and Preserve study area, Alaska
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Figure 5.--Description of the sites on the South Traverse, Wrangell-
Saint Elias National Park and Preserve study area, Alaska.
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Figure 5.--Description of the sites on the South Traverse, Wrangell-
Saint Elias National Park and Preserve study area, Alaska

(continued).
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Figure 5.--Description of the sites on the South Traverse, Wrangell-
Saint Elias National Park and Preserve study area, Alaska
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e N S PR
5 . US-08 - —
19 T T 21 2
2r0 = -
3N
7 PN
20 —29 28 27 (‘f/_/
; : . Us-0%
— I &g}
C .
31 32 a3 . 34
v :
: o f _
- |
- R " 2%co.
6 5 . 3 2
~eeding
Siake 1 30u-YSa ar 0P Itoka 2
~ Y -
o
3= av 160°
Qe Almed forgca forwac
Free 3

ftree 2

31



Figure 5.--Description of the sites on the South Traverse, Wrangell-
Saint Elias National Park and Preserve study area, Alaska
(continued).
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Figure §.--Description of the sites on the South Traverse, Wrangell-
Saint Elias National Park and Preserve study area, Alaska
(continued) .
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Table 1. Listing of approximate liaits of determination for elements veported.

YIS TSI I IS s I NI ST A NI P SN R I S IR R N T LN S R AR R L S SN S X R YL TR2IISIEIIZS T
Analytical met Medium  Determimation iimit Variables
Inductively-couplod argon Soi) and 2 ppe Ag, Cd, L, Li, Mo, Ai,
plasss optical Plamtle2 §¢, Sr, ¥, Y
esission spectroscopy 0.05¢ al, Ca, fe, K, Ng, Ma,
P, 1
1 ppu Ba, Be, Co, Cr, Cu, Yb
{ ppa Ce, Ga, Ho, Nn, Kb, Nd,
¢b, Th, In
8 poa Ay
10 ppa 8i
20 ppa $a
: 40 ppa Ta
160 ppa u
Contimious-flow cold Sofl3 .02 ppl Ha
vapor . Plant3 0.01
Coabustion-IR Sofle 0.05%¢ 5
plantd 0.05%
Ion Selective Electrode Soils 0.01% F
PR R e Nl R R N s I T T I A N T R R R I R R R U R I K R A R R R E NS EERSSIRGS S =SLIESS

1 Deterained on plant ash.

2 Sample mass for plant ash was one-half that for solls, so determination limits for plant
ash are twice those listed for soils, Valttes reported ia Appsadix Tables A2, A4, 44,
A8, and A10 have been adjusted to be or & dry-weight basis.

3 peternined on dry saterial.

34



Teble 2.--Observed baseline range far element conceatrations and ash yield for Hylocopiug splendens (feather moss),
wrangell-Saint €1ias Wational Park and Pressrve study area, Alaska (dry-weight basis).

33333 3 363 3 4 34413001 ¢ £33 3 34 4T ¢ A+ Tt It T IRV I ¢ TP et -t i At ST O ¢ E 2 I S R 1 3 1 ¢ $ 0 53 3 4 34 3 3 4 9 44 5 3 3 42341 3 4 ) ¥ ¢
Variable, Wrangell-Saint Elias, Alaska Denali National Park, Alaska Kenai Peninsula, Alaska
Unit of Observed Baseline (Crock and others, 1992) (Crock and others, 1992)
Neasure (n=67) Observed Baseline (n=45) Caleulated Baseline (n=21)
Al, % 0.375 - 3.48 0.0636 - 0.781 0.113 - .24
Ca, ¥ 0.830 - 2.03 0.597 - .06 0.347 - 1.30
Fe, & 0.187 - 1.82 0.0478 - 0.529 0.0%9 - 0.527
K, ¥ 0.219 - 0.627 0.153 - 0.539 0.298 - 0,559
Ng, % 0.157 - 0.988 0.147 - 0.277 0.085 - 0.307
Na, % 0.115 - 1.4} 0.0327 - 0.159 0.040 - 0.432
[ 1 0.045 - 0.082 0.0686 - 0.171 0.080 - 0.116
i, ¢ 0.016 - 0.208 0.0028 - 0.035 0.005 - 0.057
Ha, ppa 104 - 782 56 - 128¢ 192 - 99

Ba, ppa 41 - 198 13 - 227 21 - 228

Ce, ppa 1.4 - 13 0.4 - 18 0.5 - 3.8

Co, ppa 1.3 - 10 0.4 - 2.5 0.4 - 2.7

Cr, ppa 39 - 38 0.9 - 16 1.4 - 8.1
Cu, ppn 5.5 -2 9 - 25 3.0 - 6.9
84, ppe ¢.9 - 19 0.3 - 2.2 0.4 - 2.2

La, ppa 0.6 - 1.5 0.3 - 10 0.6 - 2.6

Li, ppr 0.6 - 4.5 0.3 - 5.0 0.4 - 2.2

Mo, pPa 0.3 - 1.4 0.7 - 2.8

Nd, pea 0.6 - 7.5 0.4 - 82 0.5 - 3.3

Ni, ppa 2.5 - 25 t.1 - 9.5 1.0 - 1.7

Pb, ppa (0.6 - 3.2 0.7 - 4.7 0.6 - 7.0

Sc, ppa 0.6 - 24 (6.2 - 1.3 0.2 - 1.9

Sy, ppa 4 - 25 37 - 82 18 - e

V, ppn 6.0 - 5 1.1 - 0 1.7 - 17

Y, ppa 0.6 - 1.5 0.2 - 2.8 0.3 - 2.9

In, ppa 24 - 60 22 - 8 16 - n

Ry, ppa 0.04 - 0.12 (0.02 - ¢.13 0.04 - 0,17
Ash, % 6.46 - 395 3.3 - 12,6 3.39 - 16.3
Total §, ¢ 0.05 - 0.08 0.0 - 4.1 0,08 - 0.10

E3 332 I3 34333 S SIS F IS S SIS AT P4 I P L 4 F S F 2 £ 4 4 F £ ¢4 aa== E - IS¢ o { T P4 8 4 1 L3 33 33 s P 333+ S 3 - F-F £ 8- ¢ ¢
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Table 3,-~0bserved baseline vange for alanent coacentrations and ash

yield for Pelbigera aphthasa (lichea), Wrangeli-Saint Ellas
Nationsl Park aad Presarve study area, Alaska (dry-weight basis).

YN SRR N L s RN ISR L T e AR E S PN AR I r AL AR XA CL R AR NS

Variable, Urangoll-Seinc €lies Denalf Natiomal Perk, alaska
Unit of Observed Baseline {Crock and others, 1992)
Heasure (a=62) Observed Baseline (m=45)
AL, ¢ 0.189 - 0.7U4 0.0215 - 0.241
Ca, t 0.269 - 0.657 0.168 - 0.686
fe, R 6.103 - 0,407 0.0142 - 0.150
K3 0490 - 0.740 0.188 - 0.948
M, ¢ 0.107 - 0.251 0.057% - 0.204
M, t 0.089 - 0.2% 0.0116 -  0.0445
P, t 0.087 - 0.1% 0.0986 - 0.348
Ti, ¢ 0.0073 - 0.0400 0.0003 - 0.0077
Kn, ppa 50 - 28§ 32 - {3

Bs, ppa 19 = 60 9 - 49

Ce, PPR 0.8 - 34 (0.2 - 13

Co, ppu 0.6 - 2.4 0.2 - 2.0

Cr, pen - £ - 6.7 . 0.4 - 38

Cu, ppa 5 -1 5 - {8

63, pPa 0 - 1.2 (0.2 - 4.7

Le, ppa 0.6 - 2.0 0.1 - 41

Li, ppa 0.4 - 1.2 .1 - 1.0

Ko, ppa 0.2 - 0.9 (0.2 - 1.5

Nd, ppa 0.4 - 2.9 0.2 - 35

K, pps 1.3 - 6.8 0.6 - 59

-pb, ppn 0.4 - 14 0.2 - 33

¢, ppa 0.4 S . (0.1 - oM

Sr, fps 19 - §3 i1 - 38

V., ppa 3.1 - 12 0.4 - 39

Y, pon 0.4 - 1.7 {0.1 - 0.8

In, ppa 2 - 5 20 -9

g, ops 0.04 - .12 {0.02 - 0.12
Ash, 2 3.75 - 10.0 2.02 - .28
Totel S, ¢ 0.06 - 0.1 0.00 - 0.14
::2::::!::!!.::!2::'—‘:l::‘.‘::::ll:::!!:======ﬂ==:::::I:ZI“!::X!'!::‘I!“:E



Teble &.--Observad baseline raage for elemert concemtrations and ash yield for Picea glauca (white spruce), twips and
reodles, Mrangell-Saint Eliss Netional Park and Preserve study area, Alaske (dry-weight basis).

33434331 313332 -4 3+ 333 4 31 PP 323 03P 43¢ttt P43 I LT 33 SIS 33120 Fed it 3237333333303 444 28533 0179401343480 e3+3 531
Varisble, Wrangell-Saiat Ellag, Alaska Denali Natlopal Park, Alaska Kenai Poalnsula, Aluska
Ualt of Observed Basellne (Crock and others, 1992) (Crock and othars, 1992)
Nogsure (x267) obsarved Baseliae (0=23) Calculated Baseline (re=21)
A, t 0.0125 -  0.09%0 0.0002 - 0.0264 0.0066 - 0.0662
Ca, ¥ 0,446 -~ 1.06 0.405 - 1.15 0,365 - 0.948

Fe, § 0.0054 - 0,059 0.0026 - 0.0204 0.0039 - 0.0327

K. % 0.256 - 0.773 0.2784 - 0.624 0,295 - 0.870

Ng, ¢ 6.063 - 0.127 0.06%0 - 0.118 0068 - 0,146

Wi, % 0.0054 -  0.03¢% 0.0006 - 0.0048 0.0030 -  0,0335

P, ¢ 0.0462 -  0.182 0.0716 - 0.179 0.100 - 0.2%

T, % 0,0005 -  0.0079 (0.0002 - 0.0009 (0.6002 -  0.0036

fix, poa 61 - 1130 162 - 7t 157 - 95

Ba, ppa 7 - 7 21 A § {1} 7 -

Co, ppa 6.2 - 04 (0.2 - 08 0.2 - 0 .
Co, ppa 0.t =~ 04 0.1 - 04 0.1 - 0
cry pon 0.0 - 2.8 0.2 - 0.8 0.2 - 1.2

Cu, ppa: 1.6 - 29 1.3 - 7.5 1.9 - 4.0

6, Ppi 0.3 - 14 {0.2 - 0.6 0.1 R N |

L2, ppa (0.t - 0.3 (0.1 - 0.4 0.2 - 0M

ti, ppa 0.1 - 0.8 (0.1 - 0.4 0.1 - 03

Ni, ppa 0.3 - 1.8 0.2 - 3,0 0.4 - 23

Sf. Ppa 18 - N 1S - 62 18 - 84

¥, ppa 0.2 - 2.2 0.1 - 0.4 0.t - 0.9

in, ppa 3% - 103 K)) - 8¢ 20 - N

Hg, PPl (0.02 - 0.07 (0.02 - 0.05 (6.02 - 0.06 .
Ash, 3 2.8 - 5,52 2.38 - .9 2.95 - {.81

Yotal §, ¢ (0.05 - 0.08 0.05 - 6.09 6.05 - 9.09
RN S Y e N S T Y T T I N N NN I NN E S S NN R RN R L S AN S L s s o TR L TR A R S S I I S TR S S X U R S E £ 220X T X E R4S 4T X
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Table 5.--Obssrved baseline range for elemsat comceatrations and ash yield for 02-Horizom 20il samples,
Wraagell-Saint Elizs Matiomal Park and Preserve study ared, Alaske (dry-weight besis).

RN NR T SRR T L A e T TSR L R R AN I I AN RS S RIS N Z X SR S TSI T SN L I IR E R S A I T E ISR XIS S TR AR R SIS XX
Varisble, Wrangoll-saint Elfas, Alaska Derali Natiomal Park, Alasks Kenai Peninsula, Alaska
ta{t of Observed Bassline (Crock and others, 1992) (Creck and others, 1992)
Noasure (#=35) Observed Bagelire {m=21) Calculated Baseline (n<21)
Al, ¢ 2.4 - L33 117 - 5.9 0.126 - .n
Cs, 3 1.49 - 39 0,237 - .18 0.102 - 1.28
Fo, § 0.943 - 3§ 0.726 - 4.00 0.060 ~ 1.4
K2 0.39 - 1.W 0.220 - 2.228 o032 -~ 0.466
Hg, 3 0.440 - 1.76 0.148 -~  0.650 0.024 ~ 0.454
Na, & 0.681 - 2.43 0.130 - 0.780 0.043 -~ 1.04
[ 1 0.045 - 0.100 0.053 - 0.180 - 0.019 - 0.095
", 0.0814 - 0,434 0,034 -  0.328 0007 -~ 0.177
Hu, ppa 162 ~ 1240 69 - 2390 30 ~ 1000

8s, ppa 14 508 2 - 1691, 25 - 353

Co, ppu 7.9 - 2 9 - 85 0.6 - 12

Co, POR 4.7 - ] - 19 0.3 - 6.0
Crypen . 1S - U - 8 1.2 - 2

Cu, pon - 18 - 82 0o - 4 1.3 -

62, ppa 4.2 - 15 3 - 16 0.3 - 8.4
La, pph i2 - 16 S - 4 0.4 - 7.5
Li, ppn 3.7 - 102 ¢ - 3 0.3 - 6.7
Nd, ppa 5.2 - 6 - 8 0.3 - 9.6
Ri, ppo 9.4 - 4 10 - % 0.8 - 7.9
fb, pen 2.4 - 3 3. - 2 0.7 - $.0
S, spa 34 - 1 2.7 - 1 0.3 - 5.8
Sr, ppa 162 - 486 36 - 190 {0 - 1@

V, pPn kY - 12 19 - 117 2.4 - 43

Y, ppn £.7 - 18 2.2 - 12 0.3 - 7.4
Yb, ppa 0.5 - 1.8 (0.2 - 1.3

tn, ppa 13 - 22 25 - 134 ] - §7

As, ppa (5 - 5 i - U 0.3 - 1.5
Hg, ppa 0.02 - 0.10 0.06 - 0.t 0.10 - 0.34
Ash, ¢ 52.¢ - 88.%6 14.3 - 88.2 4.1 - 65.7
Total S, % (0.05 - 1.55 4.07 - 0.23 0.97 - 0.18
::::::::===:====.-.'::::::::m:::x:r::nz:::::z:::::::::=x:::::::l:::::::::m:==::::::x::::n::::::::::::=::::::::
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‘Table 6. Baseline data for element concentrations
in samples of surficial materials from
Alaska (Cough and others, 1988).

e T St ———— T T A - L e A Ly o o e b A A A A My A — A
e fend-m e f———— -y — - m e e — - =

Varijable,

unit

of Geametric Ceametric Observed
measure - mean deviation range
pH!t 5.5 1.20 3.7 - 9.0
Al, % 6.2 1.38 1.2 - 10
As, ppm 6.7 2.31 10 -~ 750
Ash, % . - 85 1.33 6.6 - 99.7
Ba, ppm 595 . 1.67 39  -3100
Ca' % l03 2061 0.04" 10
Ce, ppm 28 1.84 <5 - 180
Co, ppn 13 1.67 2 - 55
Cr, ppm 50 2.00 5 -39
Cu, ppm 24 1.81 3 - 810
Fe, % 3.5 1.52 0.55- 10
Ga, ppm 15 1.44 G - 32
K, % 1.2 1.57 0.09- 4,1
La, ppm 19 1.68 <2 - 120
Li, ppm 26 1.74 2 -130
Mg, % Q.98 1.84 Q.13- 7.4
Mn, ppm 510 2.07 <200 -4000
Na, % 1.2 L.74 <0.07- 3.6
Nd, ppm 23 .73 &4 - 120
Ni, ppm 24 2.17 <3 - 320 _
P, % 0.078 1.55 <0.02- 0.34
Pb, ppm 12 1.74 <4 - 310
Sc, ppm 13 1.67 2 - 39
Sr, ppm 159 1.93 2t - 760
Ti, % 0.48 1.48 0.09- 1.5
V, ppm 112 1.69 11 - 490
Y, ppm 14 1.55 & - 100
Yb, ppm 1.4 1.60 <1 - 6
Zn, ppm 70 1.64 <20 -2700

ety kA N W S LS EE R S S A Mt A P SN ke vt Bk Ris e T TR e A e ey S= e M e o —

I Measured in standard units, not transformed to
logarithms.
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EXPLANATION OF APPENDIXES

Ram 3]

These tables give the sample fdentification, location, and chemical composition as it was determined for the plants and
sofl samples collected in 1990 for the Wrangell-5afnt Elias Natfonal Park and Preserve study area. The Sample I0¢s are
keyed as follows:

Tables A1-AS
First position: W for the 1990 WSEP study.
Second position: Sampling site group; E - East Traverse; N - North Traverse; S - South Traverse.

Third and fourth positions: Site number in a given traverse, with the larger number baing farther away from the
propased power plant,

Fifth position: Sample mediun: M - feather moss; L - P. aphthosa (fichen,

sixth position: Location In a given site (1, 2, 3); Blank or a C, laboratory-mede compos{te gsample from the efte's
sampling locat{ions; X a Laboratary-prepared duplicate split of the composits sample.

Iables A5-A6
First position: W for the 1990 WSEP study.
second position: Sampling site group: E - Eest Traverse; N - North Traverse; § - South Traverse.

Third and fourth positions: Site mumber in a g{ven traverse, with the {arger number being farther away from the
proposed power plant.

Fifth and Sixth pogition: Sample medium: SP - white spruce.

Seventh position: Lecation (1, 2, 3); Blank or a C, laboratory-made composite sample from the site‘s sampling l(ocations.

Eighth position: Analytical split: Blank or X.

Tables A9-A10

First position: W for the 1990 WSEP study.

Second position: Sampling site group: E - East Traverse; N - North Traverse; § - South Traverse.

Third and fourth positlons; Site number {n a given traverse, with the targer numwber heing farther away from the
proposed power plent. Each sample was a composite of three points {n a randomly chosen
location at each site.

Fifth position: Semple medium: S - 02 soil horizon.

Sixth position: Analytical spifc: 8lank or X,

ER==S=TT RN R R R T S PR DRI SRS S S E===2S3CS == R==8 x - ====a
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fable A%.--Hylocomiun golepdens feather soss) amalytical results for the Mrangell-Saimt Elias Natiomal Park aad
Preserve study area, Alaska (ash-waight basis, unless noted with an t).

EEYCrIERE S NS S MANSEE =Ty rg SR INE IS ST IR RIS S NS I SRR TN N S I I NN X XN IR XKL SIS EEES SRR T A R IR XX SIS ANIZIIT

Sawple  Catitude Longitude Al t Ca, ¢ Fo, ¢ K, 2 Mg, ¢ Na, ¢ Pt I, ¢
East Traverse
HEOLMC 622330 1450700 6.3 9.5 3.4 2.6 2.4 2.0 0.81 0.39
NEOINX 622330 1450700 6.1 9.9 33 2.7 2.4 2.0 0.86 0.3%
Yeo241 622318 1450648 6.1 11 3.3 2.6 2.2 1.9 0.74 0.38
HEO2N2 622530 1450648 6.1 it 3.3 2.2 2.2 2.0 0.66 0.38
WEO2M3 $22318 1450648 §.6 8.9 3.6 2.3 2.3 2.1 0.42 0.42
NEO2MC 622318 1450648 6.4 10 34 2.4 2.2 2.0 0.66 0.38
YEQINC 622248 1450554 1.6 6.8 4,0 2.4 2.2 24 0,52 0.48
WeOLNC 622142 1450430 8.0 6,2 4.1 2.2 2.4 2.4 0.36 0.47
BEOSH! 622218 1450342 1.9 6.2 4.0 2.0 2.4 2.6 0.34 0.46
UEQSH2 622218 1454342 74 7.1 3.8 2.8 2.6 2.4 0.54 0.42
WEQSK3 622218 1450342 8.3 5.6 4.1 1.6 2.2 2.6 0.32 0.5
UEGSHC 622218 1450342 8.0 6.1 4.0 2.1 2.3 2.6 0.35 0.44
WEGSHC 622054 1445948 8.7 $.0 (.3 .7 2.2 2.8 0.28 0,51
WEO7MC - 622006 1445630 8.3 5.9 £.2 1.8 2.3 2.7 0.31 0.5%
NEOSH1 621936 1445318 1.9 6.7 39 2.2 2.7 2.5 0.46 0.48
NEO8N2 621936 1445316 1.8 7.4 3.9 2.5 2.8 2.5 0.55 0.47
REOINA 621936 1445310 1.7 1.2 3.9 2.8 2.7 2.4 0.62 0.43
HEOBNC 621936 1445318 1.8 7.4 3.9 2.8 2.6 2.5 0.53 0.46
NEQSHC 621842 1445128 8.7 5.7 $.4 1.9 2.4 2.8 0.29 0.50
NE{ONC 621030 1444916 8.8 5.4 4.5 {.7 2.6 2.8 0.27 0,52
VELIN} 621730 1444642 8.7 5.4 4.4 {.6 2.4 2.9 0.24 0.52
UEL1M2 621730 1444642 9.0 5.3 4.5 1.7 2.5 2.9 0.20 0.52
KELLND 621730 1444442 8.8 £1 4.6 1.8 2.8 2.8 0.20 0.52
WETIHC 621730 1444642 8.9 5.4 4.5 {.6 2.5 2.9 0.26 0.50
Horth Iraverse
WHO1HC 622318 1450648 6.2 10 34 2.6 2.3 2.0 0.75 0.40
WNOLXX 622548 1450648 6 10 3.5 2.8 2.4 24 0.7% 0.40
UKO2HC 622342 1450612 6.5 t1 35 2.8 2.4 2.1 0.79 0.40
UKOINL 622424 1450542 7.9 6.1 4.2 2.1 2.2 2.5 0.42 0.50
HNOIN2 622424 1450542 7.6 6.6 4.0 24 2.4 24 0.47 0.49
WNO3H3 622424 1450542 1.5 7.4 {.0 2.3 2.2 2.3 0.57 0.46
WROINC 622424 1450542 1.5 6.4 4.0 24 2.3 23 0.47 0.48
UNO4NC 622512 1450512 8.0 5.9 .3 1.9 2.4 2.5 0.33 0.49
WYNOSNC 622642 1445936 8.0 6.0 4.4 2.1 23 2.5 0.35 0.50
WROSHI 622448 1445242 7.5 7.1 4.3 2.2 2.2 2.3 0.50 0.48
WHO6K2 622448 1445242 7.8 6.4 ¢ 2.3 2.4 2.4 0.47 .50
UNOSN3 622448 1445242 1.6 6.6 (.2 24 2.4 24 0.50 0.46
HNOORC 622448 1445242 1.6 6.2 it 2.2 2.2 2.2 0.43 0.49
RNOZNC 622618 1445130 7.9 6.0 .5 1.9 2.2 2.4 0.36 0.52
HNOBMC 622712 1444900 1.3 1.6 3.5 2,7 2.3 2.3 0.71 0.¢1
WNOIK1 623518 1443142 §.5 7.4 3.2 ¢.0 2.8 2.0 1.4 4.38
UNOIKI 623518 1443042 5.8 8.2 2.9 i) 3.0 1.8 1.3 0.34
UROIHI 623518 443142 5.8 8.0 2.9 4.0 3.9 t.8 1.0 0.34
KNQINHC 623512 443142 6.5 8.6 3.3 {.¢ 3.2 2.1 1.2 0.8
WH{ONC 623700 1443030 6.7 {1 34 3.2 2.6 21 0.79 0.39
WN1OMX 625130 1443030 6.8 11 3Ad 3.2 2.6 2.1 0.79 ¢.39
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Table Al.--Bylocosium splendens { festher moss) amalytical rasuits for the Mrangeli-Saint €lias Hatiowal Park and
preserve study area, Alaska (ash-weight basis, unless soted with an £) (continuad).

T IR N R AN L I I I RN YN I SN AR T Y TN S I I S S T NN R P S S NI Y S N T TR RS S RO S AE RS T Ty N

Sample  Latitude Longitude Al, ¢ Ce, ¥ Fe, % K. ¢ Mg, % Na, ¢ L Ti, &

South Traveise
HSOINC 622324 1450724 §.5 12 3.0 3.8 2.4 1.9 0.93 0.33
HSO1MX 622324 1450724 5.5 1! 2.9 3.4 2.4 1.7 0.93 0.3¢
N$02KC 822312 1450718 $.2 10 3.4 3.7 2.6 2.0 ¢.92 0.39
N303X1 622248 1450712 5.2 1 34 3.8 2.6 1.8 1.1 0.33
§S03K2 $22218 1450712 8.2 12 KR! 2.7 2.5 2.0 0.73 0.37
HSO3K3 622248 1450712 6.6 9.6 3.5 3.5 2.5 2.0 0.99 0.37
BSOINC 622248 1450712 6.0 {1 33 3.2 2.8 1.9 0.88 0.36
WS04UC 622118 1450830 7.9 6. ' 2.2 2.3 2.5 0.40 0.48
HSQSMC 621900 1450649 7.8 6.1 3.9 2.4 2.1 2.5 0.40 .46
¥S06H) 621300 1450436 1.7 7.2 3.8 2.3 2.2 2.5 0.46 0.46
UsosN2 621300 1450436 1.8 6.9 39 2.1 2.2 2.5 0.42 0.46
WS06H3 621300 1450436 7.8 6.8 3.8 2.3 2.2 2.5 0.45 0.46
WS06MC 621300 1450436 7.9 7.0 3.9 2.3 2.2 2.5 - 0.43 0.44
WSOTHC - 621206 1450412 7.0 8.6 3. 2.8 2.3 2.3 0.74 0.41
HSO8KC 621206 1450554 6.6 9.5 35 29 2.3 2.1 4.90 0.39
HS09( 621100 5450854 5.8 1 3.2 3.0 2.6 1.8 0.91 0.36
WS09K2 621100 1450354 5.5 11 14 .5 2.4 1.7 1.4 0.35
$S0943 621100 1450354 6.2 {1 3.2 .1 2.3 2.0 1.2 0.24
HSO9MC 621100 1450354 5.7 i1 3.1 3.6 2.4 1.8 1.1 0.34
WS10KC . 620730 1450318 5.1 1) 23 3.3 1.8 1.5 R B! 0.32
WSLINC 620112 1445918 5.7 11 3.2 6.4 2.4 1.7 1.4 0.28
NS1LMY 620112 1445918 5.6 11 3.2 4.2 2.4 1.7 1.5 ¢.33
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Table Al.--fiylocomium splendans (feather noss) analytical results for the Wrasgell-Saiat Elias Natiomal Park and
Preserve study area, Alaska (ash-weight baaig, unlaas noted with an z) (continued).

XN EY LR S s e Y ARSI S T IR R N R N S I e R Ny S S I IR YR IR X I IR E N S Y FEE S S SR I SO TE A XYY P S CS TN RRKIATRR

Sample He, ppn Ag, ppa AS, ppR Au, pPR Ba, ppa Be, ppa  Bi, ppx  Cd, pPm Co, PPA
East Jrayerse
HEOLKC 1600 { (20 (20 790 (2 (20 « 23
NEOLNX 1700 4 (20 €20 810 {2 (20 4 23
HEO2K1 1960 (4 (20 (20 940 (2 (20 «“ 21
WED2H2 1300 {] (20 (20 920 (2 (20 “ 3
Hea2n3 1500 (4 (20 (20 850 {2 (20 (4 2
REQ2MC 1500 u (20 (29 900 (2 (20 7 29
KEOIHC 2900 (4 (20 {20 700 {2 (20 4 28
WEOUNC 1800 i (29 (20 610 (2 (20 {4 30
HeEQSKL 1000 ¢ (20 (20 610 @ (20 (4 32
WEQSH2 1200 (4 (20 (20 600 (2 {20 {4 28
HEQSK) 1500 7 (20 (20 620 Vi (20 (4 28 .
NEOSHC 1300 “ (20 (20 610 (2 (20 u R
KEOSHC £100 (¢ (20 (20 630 {2 (20 {4 3s
WEOTHC - 2500 ( (20 (20 5§70 (2 (20 4 33
YEQBNL 2000 . (20 (20 520 (2 {20 « 27
HEOSN2 2600 T4 (20 (20 530 (2 (20 i 27
HEOSH3 3500 {4 (20 (20 530 ¥ (20 4 3t
NEOBNC 2600 (4 (20 20 520 (2 (20 (4 3
HEGINC 2800 {« {20 {20 530 (2 (20 (4 33
WE10MC 2300 f (20 (20 520 (2 (20 1 34
WeL1K1 2000 «“ (20 (20 510 2 (20 Q 29
HEL1M2 1800 i (29 (20 510 (2 (20 4 3
WELTN3 1400 (! (20 (20 £00 2 (20 4 27
WELIHC 1800 (4 20 (20 510 Q (20 4 3
Morth Traverse

WNO1KC 1600 «“ (20 (20 7 (2 (20 {l 24
WKO1BX 1800 4 (20 (20 790 (2 (20 4 29
WHO2MC 1300 {4 {20 (20 870 {2 (20 W 27
WHO3HL 2200 (4 (20 (20 690 2 (20 (4 3
WNOIN2 2100 “ (20 (20 670 2 (20 « 29
VRO3N3 2500 4 (20 {20 750 Q (20 (4 35
WNO3NC 2200 u (20 (20 680 (2 (20 “ 28
WNO4NC {900 I (20 (20 670 {2 {20 Tl 35
HNOSHC 2000 1 (20 {20 710 2 (20 t 3
WHO6K1 3400 - (20 (20 670 (2 (20 Tl 39
WHOSN2 2900 1 (20 (20 730 (2 (20 u 3
HNOSH3 3400 u 20 {20 680 {2 (20 u 35
WNOSHC 3000 " (20 (20 670 (2 20 (4 3
UROTNC 2700 u (20 (20 710 2 (20 4 34
WNOBHC 5100 ( (20 (20 680 2 (20 (4 24
HHO9NL 7600 (4 (20 (20 650 (2 (20 {4 23
URO9H3 6300 1 (20 (20 630 2 (20 (4 22
UKOIHI 6600 7 (20 (20 640 (2 (20 ( 23
WHOINC 7600 «“ (20 (20 100 (2 (20 i 30
UNTOKC 3000 «“ 20 (20 710 (2 (20 7] 2
HRLOHX 3100 T (20 (20 730 (2 (20 «“ 32




Table Al.~~Hyloconium splendens (feather moss) amalyticel resuits for the Wrangell-saint Elias Natiomal Perk aad
Preserve study area, Alaska (ash-weight basis, unless noted with an ) (continued).

........ ENRESWErSETrY RIS SYCEEERSSTTERTACIER IO RSSO e T T A IR E R XS IR RS IR K OIS IEX ARSI EXEE KRN

--------

Sample Ha, ppa Ag, ppr  As, pps A, PPR Ba, ppa Be, ppn 81, ppr ¢d, ppm  Ce, ppa
South Traverse

NSOLHC 1600 ( {20 (20 810 (2 (20 {4 %
BSOINY 1600 {4 (20 (20 790 (2 (2 « 20
§s02M¢ 2800 (U {20 (20 780 {2 (20 { Y]
wsomi 1100 (4 (20 (20 1100 (2 (20 7 26
HSOIM2 1500 (U (20 (20 990 (2 (20 {4 27
HSO3K3 2400 ( (20 (20 880 (2 (20 (4 2
NSO3ME 1900 {4 (20 (20 950 {2 (20 ( 29
WSO4NC 2500 4 {20 (20 20 (2 (20 4 3
USOSHC 1700 (4 (20 {20 64 (2 (20 ( 30
NSOGM| 2000 1 (20 20 620 (2 (20 {4 30
HSOOH2 1800 ] (20 (20 630 Q@ (20 «“ 2 .
HSOGH3 1300 “ (20 (20 620 (2 (20 u 30 *
HS06MC 1700 “ {20 (20 630 (2 (20 «“ 32
NSOTHC - 1900 (4 (20 {20 660 [ S ¢ {4 3
WSOSMC 2000 (« (20 (20 790 {2 (20 U 30
WSO9ML 5800 i {20 (20 660 (2 (20 {4 2
Uso9m2 4800 it (20 (20 640 2 {20 {“ 23
RSO3 4600 H (20 (20 1100 (2 (20 (4 28
NSOSMC 5300 {4 {20 (20 820 2 (20 { 22
RS10HC 8200 « (20 (20 1100 {2 (20 « 24
usSHING 8100 « (20 {20 1100 (2 {20 (4 28

RSLINX 8100 (4 (20 (20 1100 (2 {20 (] 26
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Table At.-~Hyloconiua gplendens ( feather moss) analytical results for the Wrangell-Saiat €lias Natlonel Perk aed
Presarve study area, Alaska (ash-woight basis, unless noted with an ) {contiaved),

SZIZITIISER=SS=ID XSRS IICCS AT SIS IRTEASEC TSR RN I TR ST RIS XS I I IR IS IS IRIRENIRSINXIRZRIZZCFRIR

Sample Co,ppa Cr, pp»  Cu, ppa  E¥, ppn Ge, pPR , ppr La, ppn  Li, ppn  Ho, ppa
Rast Traverse
REOINC 20 " &4 {4 10 (9 10 10 {
WEDIMX 20 74 63 i 10 (8 10 10 ‘6
REO2M] 20 " 61 « 10 it 10 1¢ {4
HE02K2 20 n S8 i 10 it 10 10 é
Wea2u3 20 17 62 ¢! 10 (9 10 10 (4
NEO2KC 20 76 81 (4 10 {8 10 10 )
HEOINC 24 86 63 {4 20 (8 20 10 {
UEOUMC 21 86 65 4 20 (8 10 10 u
KEOSH] 20 88 58 {t 20 (8 20 10 (4
ueosH2 20 1] 59 “ 20 (9 10 10 K
WEOSN3 20 88 §7 1t 20 (8 10 10 (4
WEOSHC 20 86 13 u 20 (8 20 10 (] N
HEOSHC 22 93 LY (4 20 (? .20 10 4 -
NEOZNC 2 87 62 fl 20 (8 20 10 (4
WEQONY 22 77 %] “ 20 (8 10 10 “
WEOBH2 A . 78 72 4 20 (8 {0 10 (!
HEOON3 pA] 77 76 {4 20 {8 10 10 «
HEQSHC 22 82 69 (4 20 (8 10 10 {
REOINC PA} 89 63 (] 2 (8 20 10 4
WE10MC 24 92 63 (4 20 (8 20 t0 u
VELING 25 67 60 4 20 (8 20 10 4 .
WEL1IN2 24 9 61 - (4 21 (8 20 10 {4 s
WE{1X] 25 97 59 (] 20 {8 10 10 4
HE114C 24 100 81 4 20 (8 20 10 (4
North Iraverse
BNOLINMC 20 n 69 ' {4 10 {8 10 {0 (]
WNO1HX 21 77 68 U 10 (6 {0 10 4
NNO2MHC 20 16 83 () 10 (8 10 10 4
HRO 3L 22 92 65 {4 20 (8 20 10 4
#NO3H2 21 88 67 ! 20 (8 20 10 {4
WHOIN 2t 89 ] (4 20 (8 20 10 {4
WNO3KC 21 88 $7 i 20 (8 10 10 «
URG4NC 22 9 60 ] 20 (8 20 {0 i
WNOSKC 21 95 §2 4 20 (8 20 20 {4
HUNOOHY 23 91 13 i 20 (8 20 10 {
KNOGH2 23 100 14 (4 20 (8 20 20 u
WNOGHK3 2? 93 12 H 20 (8 20 16 (4
NHOSKC 2 90 69 (] 20 {8 20 0 4
NNG7HC 24 97 86 «“ 20 (8 20 20 (4
UNOBHC 20 12 72 i 20 (8 10 {0 {
WNO9A L 20 65 83 (4 20 i 10 10 ?
WNO9IH3 20 61 92 (4 20 (6 10 10 7
WNO3KI 20 59 85 “ 20 {8 10 10 8
HNOFUC 2t 67 97 (4 22 (8 10 10 10
KN1OMC 20 69 9 (4 20 (8 10 16 4
HN1OMX 20 73 8l (¢ 20 (9 10 10 ()




Table Al.--Hylocontun solendens (feather moss) analytical results for the Wrangell-Saimt Elias Ratjonal Park and
pregerve study area, Aleske (ash-weight basis, unless moted with em &) (continued).

::z:::::::x::::::z:::a:l::====:=::x:::::::z::x:t:::::::==:x==:::::::xtﬂl!::ﬂs::ﬂ:—‘:uz:u===::==z=:::==:z:=::xu:=
Sample Co.ppa Cr, pp Cu, ppn €y, pps  6a, ppn  Ho, ppr L2, ppa  Li, ppd
South Traverse

WSOLMC 20 69 63 4 10 (8 16 10 4
WSO1MX 20 66 60 ¢ 10 (8 10 10 4
HS028C 20 M n (4 20 {8 10 10 5
NS03ML 20 70 67 v 10 (8 10 10 8
H503H2 20 75 61 (¢ 10 (8 10 10 5
US03M3 20 15 12 “ 10 (8 10 10 (4
HSO3NC 20 13 45 (4 10 (8 10 10 7
HSOANL 28 88 61 “ 20 (¢ 20 10 4
HSO5HE 20 LY 59 (4 20 (8 20 10 '
H506K1 A 83 65 “ 20 (8 0 10 {4
RS04N2 20 84 s7 4 20 ] 20 10 4
Usoei3 20 80 &0 4 20 (8 20 10 {4
RSO4M 2 84 60 « 20 (8 20 19 {4
4S07HC 20 78 64 “ 20 {6 20 10 4
HSOBNHC 20 72 72 « 20 (8 20 10 ]
HS09K1 20 62 s ( 20 (8 10 10 4
HSO9IN2 20 64 90 (4 20 (8 10 10 «
HSO9N3 20 58 2! (¢ 20 (8 10 10 4
HSOIHC 20 61 684 « 2 (8 10 10 !
RS1OHC 20 59 74 «“ 20 {8 10 10 {4
HSLIKC 2 67 83 i - 2 {8 10 10 (4
WS11MX 20 81 82 {4 20 (8 10 10 (4

--------------------------
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Tsble Al.--Hylecosisn solanden (feathar moss) amalytical results for the Wrangell-Salnt Eliss Natiomal Park and
Preserve study area, Alaska (ash-weight basis, unless moted with an t) (continved).

Y NNNCIYYY IR LN NN EEX SRS X SR I I T R I I R RE T I N R X P AN FSIR R ARG E NN IN S RAXCIEN RXXZTSSEXESETSSIIRTSSEZALIII RN

Sample b, per ,ppn Ni,ppm Pb, ppm  Sc, ppm Sm, ppx St ppn (4, ppa Th, ppz U, ppa
East Irayerse
BEOLAC (8 10 42 22 10 (10 710 (80 {8 (200
WEOINX {8 10 K] 22 10 {10 120 (80 (] (200
wgoMs (8 10 43 20 10 {10 760 (80 {8 {200
WEO2M2 {8 20 ¥ 10 10 (10 760 (00 (] (200
NEO2N3 (¢ 20 4 {0 10 {10 716 (80 (8 (260
UEQ2HC (6 20 7] 10 10 (10 750 (80 {8 (200
WEQINC (8 20 50 10 20 (10 590 {80 (8 {200
YEOLHC {8 2 50 {6 20 {10 610 (80 (8 (200
MEQSKL {8 i} 49 €] 20 {10 620 (80 (8 (200
HEOSK2 (8 20 46 (] 10 (10 840 (80 {8 {200
HEOSNI (8 10 50 9 20 (10 600 (80 {8 {200
NEOSHC (9 20 48 (8 20 {10 620 (80 {8 (2068
HEONC {8 20 81 8 20 (10 660 (30 (8 (200
WEOZHC 8 20 52 (8 20 {10 630 (80 (8 (200
WEOSK1 {9 20 82 10 10 (10 100 (80 9 (200
WEOBN2 (3 16 54 10 10 (10 160 {60 ] {200
WEQSH3 {8 20 5 (8 10 (10 710 {80 {8 (204
WEOSHC (8 20 $2 8 20 {10 720 (80 {8 {200
SEOINC {8 20 57 (8 20 (10 640 (80 {8 Q00
WELONC 8 paY 61 (8 20 (10 630 (80 (] (200
wELIMY 8 10 60 {8 20 {10 620 (60 {8 (200
WeE11H2 {8 20 62 (8 20 (10 620 (80 ¢ (200
WEL1H3 (8 10 LX] 8 20 (10 620 {80 (3 (200
WE11NC (8 20 ] ¢ 20 (10 630 (60 {8 (200
Horth Iraverse
MNO1NC {8 10 i 20 10 (10 120 (80 (8 (200
WNO1MX (8 26 {3 20 10 (10 740 (80 {8 (200
WNO2KC (8 20 4% 10 to (10 820 {80 {8 (200
UNO3UL (8 20 50 10 20 (10 560 (80 (8 {200
WNO3N2 (8 10 S0 20 20 (10 §10 {80 (8 (200
WNO3K3 (8 20 48 10 20 {10 630 (80 (8 (200
NNOJHC (8 10 50 21 20 (10 590 (60 (8 {200
WNOAKC {8 20 49 10 20 (10 570 {80 (8 (200
WNOSHC (8 20 50 9 20 (10 560 {60 (8 200
NNOON1 (8 20 Y] 10 20 (10 $30 (80 {8 {200
HRO6H2 (8 20 53 10 20 (10 570 (80 (8 (200
HNOGN3 {8 20 53 8 20 (10 550 (80 (8 (200
UNOGHC {8 1¢ 53 t0 20 (10 340 (80 (e (200
WHO7HC (8 20 55 10 20 (10 530 (80 {8 (200
UNOBKC (9 10 45 20 10 (10 610 {80 3 (200
WRO9HL (9 to 42 16 10 (10 590 (80 (8 (200
UNOIKI (8 10 'Y 10 10 (10 640 (8¢ {8 (200
UMLK (8 10 12 10 10 (10 670 (80 (8 (200
4NOSHC (8 10 ) 8 {0 (10 690 (80 (8 {200
WHLOKC {8 20 44 10 10 {10 710 {80 (8 (200
UNLONX (8 2 45 16 10 (10 120 (80 (8 (260




Table Al.—-Hyloconiun selondena (feather moss) analytical resalts for the Wresgell-Saint €lias National Park and
Preserve study area, Alagka (ash-welght basis, ualess aoted with an t) (continued).

Sample fb,ppn Nd, ppa Ni, ppm Pb. ppm  Sc, ppm SR, Ppa St ppm Ta, pps Th, ppa U, ppa
South Traverse
HS0LHC (8 20 37 20 10 (10 830 (80 (8 (200
NSO1MA {8 10 37 2t 10 {io 800 {80 ] (200
WS028C (9 20 {2 8 10 (10 690 (80 8 (200
HSO3KL (8 20 40 (9 10 (10 870 (80 (s (200
WSOIH2 (8 20 42 10 10 (10 880 (80 {8 (200
HS03M3 (8 10 47 10 10 {10 700 (80 (8 {200
HSO3%C (8 20 2 10 10 (10 790 {80 8 (200
KS04HC (8 20 52 (8 20 {10 610 {80 (8 {200
USOSHC {8 10 53 10 20 (10 610 (80 8 (28
US0641 @ 20 a3 (] 20 (10 620 {80 (8 (200
§50402 (8 20 “ 1§ 20 (10 630 (80 (8 (200
HS06N3 (8 20 46 10 20 41] 639 (80 (] (200
HSO6MC {8 20 i (8 20 (10 630 (80 (8 (200
HSO7KC . (8 20 {1 9 10 {10 650 (80 {8 (200
WS0SNC {8 20 3 10 10 (10 680 {80 {8 (260
WS09K4 {8 10 Kl 10 10 (9 Mo (80 {8 (200
WS0M2 (] 10 3 10 10 (10 19 {80 (8 (200
W30943 (8 10 Kk] 10 10 {10 M (80 (8 (200
KSQ9HC (8 10 35 10 16 (10 7% (80 {8 (200
WS104C (8 10 35 2 10 {10 730 (80 (8 < {200
HSTAMC 9 20 37 10 10 (10 764 (60 {8 . (200
HS11KX (8 10 39 20 10 (10 690 (80 {8 (200

P B = B AP o B = e e B Ry e ———
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Table At.--Hyloconiua splendens (feather moss) analytical results for the Wrangell-Saint €lias Natioaal Park and

YfIEINUEXLXSXIREETITITTART

V, ppn

Sample

HEGIHC
WEQLINX
NEO2M1
WEo2H2
yEo2M3
HEO2MC
WEOINC
UEOANC
REOSH]
WeQsH2
KEOSH3
WEQSHC
HEQLHC
WEO7HC
WEOSNE
REQSH2
WEQSH3
NEOBHC
REOSHC
WE10HC
WEL LMY
HEL1K2
NE1LK3
WE11MC

UNOLKC
WNOLHX
HNO2KC
KHOIML
WRO3N2
UNO3N3
wio3nc
WNO4NC
UNOSHC
UROGHL
UNOSM?
UNO6H3
RNOGHC
WNOTHC
Whoanc
RNO9AL
UKG9H3
NNO9H3
HNO3AC
WH1OHC
WH1OHX

110
110
110
110
120
10
t30
140
140
120
140
140
140
140
130
130
120
130
140
140
140
150
150
140

10
10
10
10
10
10
10
10
10
10
10
10
20

10
10
10
10
]
20
10
A
10
20

O T L Tt SNy PR e L T L P P 2 )

280
290

an

350
310
230

180
160
160
1o
210
200
250
240
230
170
150
160
130
{10
140

fast lraverse
0.06 0.06
0.06 0.06
0.06 0.06
0.06 0.06
0.06 0.06
0.06 0.06
0.06 0.07
0.06 0.06
0.06 0.05
0.04 0.06
0.06 0.06
0.06 0.06
6.04 0.05
0.06 0.06
0.06 0.06
0.08 0.06
0.06 0.07
0.08 0.06
0.08 0.05
0.06 - 0.06
0.08 0.05
0.08 0.05
0.06 0.05
0.06 0,05
North Traverse
0.04 0.07
0.06 0.0y
0.06 0.07
0.06 0.06
0.06 0.06
0.06 0,06
0.06 0.06
0.06 0.08
0.06 0.07
0.08 0.06
0.06 0.06
0.06 0.06
0.08 0.06
0.10 0.07
0.08 0.06
0.08 0.08
0.08 0.08
0.06 0.07
0.06 0.07
0.06 0.06
0.04 0.07

2.7
12,3
12.3
14.7
13.8
13.9
16.1
18.2
20.6
191
26.7
240
31.3
21.6
1.7
12.8
1t.6
33.2
23.0
28,3
37.6
36.9
39.5
37.6

12.7
13.1
13.2
16.4
3.9
13.6
14.3
23.3
22.3
4.1
14.8
143
6.2
21.6
10.1
7.20
6.46
6.87
6.95
8.61
8.87

praserve study area, Alaska (ash-weight basis, unless noted with an r) (coatinued).

........



Table Al.--Hyloconiun gplendens (feather moss) amalytical results for the Wramgell-Saint Elias Ratlonazl Park and
Preseyve study area, Alaska (ash-weight basis, unless noted with an z) (contimued).

[t 34 2 £ 4ttt iV I3ttt Tttt e e At P e P s R S A P v T R i F 4 S E T F R 3 3 P 3343V P 331128440 b o e o+ ¢ 2833 8333 3 3 T 101443
Sasple Vv, opx Y, poR Yb. ppa  1n, ppa Hg, ppas Total §, &2 Ash, &«
South Traverse
SOLHC 98 10 {2 350 0.04 0.0? - 9.2
WSOLMX 96 10 Q@ 330 0.04 0,07 9.3
KS028C 110 10 2 310 0.06 0.07 .13
HS03N1 100 10 (2 460 0.04 0.05 9.48
5032 110 10 (2 430 0.04 0.06 12.2
H50343 110 10 (2 370 0.06 0.06 9.4
NSOIMC 110 10 (2 "o 0.04 0.05 10.6
HSOLNC 140 20 (2 200 0.04 0.06 18.2
HSOSHC 130 19 2 140 0.04 0.05 20.3
UL H 130 10 2 210 0.10 0.06 17.7
NS06H2 130 10 { 270 0.08 0.06 19.7
H504K) 130 10 (2 180 0.08 0.06 17.2 \
WSOBKC 130 20 2 220 0.08 0.06 18.6
HSO7MC 120 10 (2 210 0.08 0.06 11.4
HSOBNC 110 10 (2 250 0.10 0.07 10.8
HSO9M1 100 10 (2 350 0.10 0.08 7.31
H509N2 98 10 (2 380 0.10 0.08 7.94
H50943 94 10 (2 320 0.06 0.06 7.70°
NSO9KC 97 10 (2 350 0.08 0.08 7.35
HS10KC N 10 Q 410 0.12 0.08 8.72 -
HS1IRC 9% 10 (2 360 0.08 0.07 6.79 )
NS11KX 97 10 (2 350 0.08 0.07 6.90

L L LA L L T T T s Py VO L T P et P P e T T T L T -
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table A2.--Hyloconiun splendens (feather aoss) amalytical results for the Wramgell-Saiat Eliss Natiomal Park and
Prasarve study area, Alaska (converted to dry-weight basis).

ORI AE RS X AN SRR EERXLL S A R T R I T I I T S XN S K T A  E S RN N I Y KRR I R I IS SR RIS ER SR LIS IO X

sasple Latitude Longitude al, 1 Cs, ¢ fe, 2 K, ¢ Mg, §  Ash, X Na, ¢
fast Traverse
HEOINC 622330 1450700 0.80 1.21 0.43 0.3 0,30 12.7 0.28
BEOIMX 622330 1450700 0.75 1.21 0.41 0.33 0.30 12.3 0.25
NEO2ML 622318 1450649 0.75 1.35 0.41 0,32 0.27 12.3 0.23
MEQ2M2 622530 1450848 0.90 1.42 0.49 0.32 0.32 14.7 0.29
WEO2ZM3 522318 (450448 0.91 1,23 0.50 0.32 0.32 13.8 0.29
HEOMC 622318 1450848 0.89 1.39 0.47 0.33 0.31 13.9 0.28
BEOMC 622248 1450554 1.22 1.09 0.64 0.39 0.35 16.1 0.39
MEOANC 622142 1450430 1.46 1.13 0.7% 0.40 0.44 18.2 0.47
HEOSHI 622218 1450342 1.63 1.28 0.82 0.41 0.49 20.6 0.54
NEOSH2 622219 1450342 1.3 1.36 0.69 0.53 0.50 15.1 6.4
NEOSK) 622218 1450342 2.2 1.5 1.09 0.48 0.59 2.7 0.69
WEOSNC 622218 1450342 £.92 1.46 0.9 0.50 0,55 24.0 0.2
MEOSHC 622054 1445948 2.1 1.86 1.35 0.52 0.4% 3.3 0.98
VEOTHC 622006 1445630 1.29 1.27 0.91 0.39 0.50 2.6 0.58
NEOSHE 621936 1445318 1.16 0.98 0.87 0.32 0.40 14.7 0.37
WEOBH2 621936 1446318 1.00 0.95 0.50 0.32 0.36 12.8 0.32
WEOSH3 621936 1445318 0.69 0.84 044 0.32 0.31 11.6 0.28
UEOSNC 621936 1445318 1.03 0.94 0.51 0.33 0.37 13.2 0.33
HEOIMC  £21842 1448136 2.00 1.3 {.04 0.44 0.58 23.0 0.64
WEIOHC 621830 1444918 2.49 1.63 i.27 0.48 0.74 28.3 0.79
WELINL 621730 1444642 3.27 2.03 1,65 0.60 0.90 37.6 1.05
UELIH2 621730 (444642 3.32 1.96 1.70 0.63 0.92 36.9 1.07
WELIN3 621730 1444642 3,48 2.01 1.92 0.59 0.99 .5 (.11
WELINC 621730 1444642 3.35 2.03 1.69 0.60 0.94 37.6 1.09
Horth Iraverse

UKOLHC 622318 1450648 9.79 .27 0.3 0.33 0.29 12.7 0.25
WNOLNX 622548 1450648 0.84 1.3 0.46 0.37 0.3t 13.1 0.28
UNOZHC 622342 1450812 0.96 1.45 0.46 0.37 0.32 13.2 0.28
WHOIKE 622424 1450542 1.30 1.00 0.69 0.3 0.36 16.4 0.41
MNOBN2 522424 1450642 1.06 0.92 0.56 0.29 0.33 3.9 0.33
WNO3M3 622424 1450542 1.02 1.01 0.54 0.3t 0.30 13.6 0.31
UNOIMC 622424 1450542 1.0 0.92 0.57 0,30 0.33 14.3 0.33
NNOAMC 622512 1450512 1.86 1,37 1.00 0.4¢ 0.56 23.3 0.58
WHOSHC 622642 1445924 1.78 %! 0.96 0.47 0.51 2.3 0.56
UNOBML 622448 1445242 1.06 1.00 0.41 0.31 0.3t 14.1 0.32
UNOGM2 622448 1445242 .15 0.95 0.65 0.34 a.36 1.8 0.36
WHOGN3 622448 1445242 £.09 0.94 0.50 0.34 0.34 £4.,3 0.34
HNOSMC 622448 1445242 1.2 1.00 0.66 0.36 0.36 16.2 0.37
HNOTHC 622618 1445130 1.7t 1.30 0.9 0.44 0.48 21.6 0.52
WNOSNC 622712 1444900 0.4 o.M 0.15 0.27 0.23 10.1 0.23
WNOSHI 623518 1443142 0.47 0.53 0.23 0.29 0.20 7.20 0.14
WHOIMI 623518 1443142 0.37 0.53 0.19 0.30 0.1% 6.48 0.12
WNOSM3 623518 1443142 0.40 0.55 0.20 0.27 0.21 6.87 0.12
HHOGHC 623612 1443142 0.45 0.60 0.23 0.31 0.22 6.95 0.15
HNLONC 623700 1443030 0.58 0.95 0.29 0.29 0.22 8.61 0.18

WK1 0HX 625130 1443030 0.59 0.95 0.29 0.28 0.23 8.67 0.18




Table A2.--Hyloconiun spiendens (feather woss) asalytical results for the Wrangell-Saint £liag Natiosal Park and

WSd{Kc
HSO1HX
H502HC
USO3M{
W503N2
NSO3m3
RS034C
¥S04HC
RSOSHC
HsaeHi
BS06N2
RS06M3
RSOSHC
WSO7MC
L
HSO9KL
HsQ9M2
K5Q9M3
HSOINC
¥S10HC
RS{1MC
WSLINX

........

Preserve study avea, Alaska {converted to dry-weight basis) (continued).

622324 1450724
622324 1450724
622312 1450718
622248 1450712
622218 1450712
§22248 1450712
$22248 1450712
622118 1450630
821900 1450648
621300 1450436
621300 1450436
621300 1450436
621300 1450436

. 623206 1450412

$21206 1450554
621100 1450554
621100 1450384
621100 1450354
621100 1450354
620730 1450318

620112 1445918

620112 1445918

al, ¢t Ca, Y Fe, % K,
South Iraverse
0.51 1.14 0.28 0.35
0.51 1.02 0.27 ¢.33
0.60 0.9 0.3 0.34
0.54 1.04 0.2% 0.36
0.7¢ 1.46 0.4t 0.3
0.62 0.9 0.33 4.3
0.84 1.17 0.35% 0.34
1.44 1.16 0.75 0.40
1.58 1.24 0.7% 0.43
1.3 1.27 0.62 0.41
1.54 1.3 0.27 6.4
.34 t.17 0.5 0.40
1.4 1.30 0.73 0.43
0.80 0.98 0.42 0.32
on 1.63 0.38 0.31
0.42 0.80 0.23 0.22
0. 0.67 0.25 0.28
0.48 0,85 0.25 0.32
0.42 0.81 0.23 0.26
0.44 1.13 0,25 0.29
0.39 0.28 0.22 0.30
0.39 0.76 0.22 0.29

22

SESTERITEXCZERIII

N9, %

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

$ 234

Ash, ¢ Ha, 2
9.21 0.17
9.23 0.16
$.73 0.19
9.48 0.17
12.2 0.24
9.41 0.19
10.6 0.20
18,2 0.46
20 0.5¢
17.7 0.44
19.7 0.49
17,2 0.43
18.6 0.47
11,4 0.26
10.6 0.23
1.3 0.13
7.94 0.13
.10 0.18
1.35 0.13
8.2 0.13
§.79 0.12
6.90 0.12

LZCXXXNZISEERSS2xAXATAER:
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Table A2.--Hyloconium soleadaps (feather aoss) analytical results for the Wramgell-Saint Eliss Nat{omal Park and
Preserve study area, Alasks (converted to dry-weight basis) {continued).

..........

e SIPsarSRFSESECEES SNSRI R IR ESXENE SIS N AN R R S XX R RS SIS SAEZC SN2 ESAIIARITIZINLITTIRIZI=R XTIIZTELISIAZSSES

Sanple [ | Ti, t Hn, ppm Ba, ppR Ce, ppa Co, ppn Cr. ppa Cu, ppa
East Trayerse
HEOINC 0.10 0.050 203 100 2.9 2.5 9.4 9.1
HEOINX 0.11 0.048 209 100 2.9 2.5 9.1 7.7
WEO2M1 9.09 0.047 234 116 2.6 2.8 8.7 1.5
HEO2M2 0.10 0.056 191 135 4.6 2.9 10 8.9
WEO2N3 0.09 0,058 207 117 3.9 2.9 11 8.6
REoZC 0.0% 0.053 209 12§ 4.0 2.8 1 8.5
HEQINC 0.08 0.077 467 113 4.5 3¢ 1« 10
KEQOLKC 0.07 0.086 Y ¢ 111 $.5 3.8 16 12
WEOSH1 0.07 0.095 208 126 8.6 4.1 18 {2
WEOBN2 0.10 0.080 7)) 15 5.3 3.9 1§ i
NEOSH3 0.69 0.13% 401 168 1.5 5.3 L 15
WEOSHC 0.098 0,110 312 146 7.7 4.8 21 13 '
WEOGHT 0,08 0.160 K1Y 197 11.0 6.9 3] 18
HEOZNC 0.07 0.108 540 123 7.1 5.0 19 13
WEOSML 0.07 0.071 29¢ 76 4.0 3.2 i 9.3
WEQSK2 0.07 0.060 KK¥] 68 3.5 2.7 10 9.2
REOSMI 0.07 0,050 406 61 3.6 2.7 9.9 8.8
HEOSNC 0.07 0.081 30 69 4.1 2.9 {1 9.4
NEOPHC 0.07 0.115 (171 122 1.6 5.3 ra| 15
HELOMNC 0.08 0.147 651 147 9.6 6.8 26 18
WELINL 0.09 0.196 152 192 0.9 9.4 3 23
1 331,74 0.07 0.192 684 188 12.5 8.9 37 23
UELINI 0.08 0.205 §83 198 10.7 9.9 38 2
HEL1MC 0.08 0.188 677 192 12.4 9.0 38 23
North Traverse
NRO1MC 0.10 0.051 229 98 3.0 2.5 9.3 8.9
RXO1NX 0.10 0.052 26 103 3.8 2.8 10 6.9
WNO2MC 0.10 0.053 172 115 3.6 2.6 10 8.3
UNO3KL 0.07 0.082 361 {13 5.9 3.6 15 11
WNO3X2 0.07 0,068 292 93 4.0 2.9 {2 9.3
WHOIN3 0.08 0,063 340 102 4.8 2.9 12 9.5
HNO3NC 0.07 0.069 315 97 0 3.0 13 9.6
WROMNC 0.08 0114 443 156 8.2 5.1 22 14
UNOSHT 0.08 0.112 624 158 8.0 4.7 13} 14
WNO&NL 0.07 0.068 479 N 5.5 3.2 13 10
HNO&K2 0.07 0.074 §29 108 5.9 3.4 1S it
WNOGA3 0.07 0.069 486 97 5.0 3.1 13 10
UNOSHC 0.07 0.079 486 109 $.3 34 15 11
WNO7KC 0.08 0.112 583 153 1.3 5.2 21 14
HNOBKC 0.07 0.041 515 69 2.4 2.0 1.3 7.3
CLOPL 0.08 0.027 547 47 1.7 1.4 {7 6.3
UNO9KI 0.08 0.022 {07 Q 1.4 1.3 1.9 5.9
WNOSHK3 0.07 0.023 453 44 1.6 1.4 i1 5.8
UNOINC 0.08 0.026 828 4 2.1 1.5 i.) 6.1
HN10NC 0.07 0.034 259 61 2.5 1.7 5.9 7.8
HN1ONX 0.07 0.033 269 63 2.8 1.7 $.3 7.0
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Table A2.--Hyloconius selendens (feather moss) analytical rasults for the Wrangell-Saint Elias Natlonal Park aad
Preserve study avea, Alaska (converted to dry~weight basis) (continued).

EHED I A3t s b it P i s 3ttt f i - Rt d 3 i P v 2 E P8 P 4 -1ttt $ 1 €43 4 2 3 it e 3 P At s 13 s A st F 1111
Sanple I Ti, ¢ Mn, ppa Ba, ppe Ce, ppn Co, ppa Cr, ppa Cu, ppa
south Yraverse
HSO1MC 0.09 0.030 VY 75 2.2 1.8 6.4 5.8
HSO1MX 0.09 0.03t 148 73 1.8 1.9 6.1 5.5
NSO2NC 0.09 0.037 272 76 2.6 1.9 1.2 69
KS03KL 0.10 0.031 104 104 2.5 1.9 6.6 6.4
Hs03N2 0.09 0.045 193 121 3.3 2.4 9.2 14
H503H3 0.09 0.035 320 83 2.2 1.9 74 $.8
HSOINC 0.09 0.038 201 {01 34 2.4 1.7 6.9
WSOANC 0.07 0.087 465 113 6.0 {2 16 £l
HSOSHC 0.08 0.093 s 130 6.1 i1 18 12
(RIS )] 0.08 0.081 354 110 5.3 3.7 15 12
HS06H2 0.08 0.091 k11 124 6.3 3.9 7 1
HSO6H3 0.08 0.079 el 10?7 5.2 3.4 1 1¢ \
H306MC . 0.08 0.086 is 117 6.0 3.7 16 u
WSOMC . 0.8 0,07 A7 75 3.5 23 8.9 7.3
HS08HC 0.10 0.042 216 85 3.2 2.2 1.8 1.8
KS09H1 0.07 0.026 A 48 1.7 1.5 4.5 6.2
HSO9M2 0.09 0.028 381 51 1.0 1.6 §.t 7.t
H50943 0.09 0.018 kLY | 85 2.2 1.9 4.5 §.7
NSOMC 0.08 0,025 390 60 1.6 1.5 4.5 6.0
KS10HC 0.10 0.029 15 96 1.8 1.7 S 8.5
US1INC .10 0.016 580 15 1.9 1.4 {.5 $.6
WS11MX 0.10 0.023 559 76 1.8 1.4 4.2 5.7

------------------------------------------------
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Sc, opa

Pb, ppa

2RISR EE XIS ARERERIATEISLASSSIES
TR e ittt LD LR A B L L L S L A L S R P L it bbb bl b b b Aol Aeb £ 2 Sk Shdn e d Aol ittt il

Ni ppa

-weight basis) (continued).
Nd, ppa

2053 ) analytical results for the Wrangell-Saiot Elias National Park and
Ko, ppa

Li, po

Presarve study area, Alaska (coaverted to dry
La, ppu

SRESTEXSSEXNICIE
§a, ppn

Table 42.--Hylocomium splegdens { feather
Sample
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Table A2.-~Hyloconjun splendens (feather moss) analytical resulta for the Wramgell-Saint Effas Nationmal Park and
Preserve study area, Alaska (converted to dry-weight basis) (comtinued).

:::::2:1ll:::::::l::!zll:::l:::lll:::l::Zl1ﬁ::::z=tll!:f!:::=5Hl=tll:::!!l=l!llll==El::?lllﬂ::::::!lli:ll!::l!l‘lll
Sanple 6&, pPpR L&, ppr  Li, ppa Ho, PPA Rd, ppa N1, ppa Pb, ppa 5c, pom
south Travsrse

WSOINC 0.9 09 0.9 (0.5 1.8 3.4 1.8 0.9

HSOIMNX 0.9 0.9 0.9 (0.5 0.9 3.4 1.9 0.9

HS02MC 1.9 (.0 t.0 0.5 1.9 4.1 0.8 1.0

WSO3N{ 0.9 0.9 0.9 0.8 1.9 3.8 {0.5 0.9

HSO3N2 1.2 1.2 1.2 0.6 2.4 54 .2 1.2

HS03K3 0.9 0.9 0.9 0.5 0.9 4.4 0.9 0.9

RSO3NC 14 1.1 1.1 0.7 2.4 ¢.5 1.1 t.1

HS04NC 3.6 3.6 1.8 {0.% 3.6 9.5 {0.% 3.6

H5054C {1 (.1 2.0 (0.5 2.0 i 2.0 4.1

¥S04H1 3.5 35 1.8 (0.5 3.5 1.6 (0.5 5

50682 3.9 9 2.0 0.5 138 8.7 {0.% 9 .
50643 3.1 3.4 1.7 0.5 3.4 7.9 1.7 34 s
USGEHC 3.7 3.7 1.9 {0.$ 3.7 8.2 (0.5 3.7

HSOTHL 2.3 2.3 1.4 0.5 2.3 4.7 1.0 1.1

HSOBHRC 2.2 2.2 1.4 0.5 2.2 3.8 .1 1.1

WSO9H1 t.5 0.7 0.7 (0.5 0.7 2.7 0.7 0.7

#509M2 1.6 0.8 0.8 {0.5 0.8 2.8 0.8 0.8

HSO9N3 1.5 0.6 0.8 (0.5 0.8 2,5 0.3 0,8

NSOINC 1.5 0.7 0.7 0.5 0.7 2.6 0.7 0.7

US1OKC 1.7 0.9 0.9 (6.5 6.9 3.1 1.7 0.9

WSL{KC t.4 0.7 0.7 {0.5 (.4 2.5 0.7 0.7

RS1IHX .4 0.7 9.7 0.5 0.7 2.6 1.4 0.7

e e g e e B BB P e O B S 9 L e e e e e B e e e e S B W A e SN N eSS A RS -
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Table A2.--Hylogogium aplendaps (feather moss) analytical results for the Wrangell-Saiat Elias National Park aad
Preserve study ares, Alaska (converted to dry-weight basis) (continued).

P e T S P T S TR PP EE TS AR P oA T PR RS e f T o I 0 IS PR SRS L AT L TP b F 3 e S S Rt e = 2 2 25 3 3 € 3 R R

Sanple St, ppa v, ppr Y, ppa Yh, ppa In, ppa  Hg, ppa Total §, ¢
East Traverge
WEGIMC 90 14 1.3 0.2 36 0.06 Q.06
WEQIMX 89 14 1.2 (0.2 3 0.06 0.06
HEO2H! 93 1 1.2 (0.2 37 0.06 0,06
WEO2M2 112 16 {5 (0.2 84 0.06 0.06
WEQ2M43 99 1?7 1.4 0.2 §2 0.06 0.06
WED2HC 104 15 1.¢ (0.2 49 0.06 0.06
NEO3NC 9% 21 1.6 0.3 50 0.06 0.07
UEOUNC 111 25 1.8 0.2 42 0.06 0.06
HEOSHY 128 29 2.1 (0.2 K} 0.06 0.05
WEOSH2 122 23 1.9 (0.2 A 0.04 0.04
HEOSN3 140 k74 27 0.2 'k 0.06 0.06
HEOSNC 149 3 2.4 0.5 38 0.06 0.06 -
VEQGMC 207 T 6.3 0.2 k]| 0.04 0.05
REOTHC - 13 3 43 0.4 45 0.06 0.06
NEOoML 103 {9 1.8 0,2 29 0.04 0.04
WEOBH2 97 17 1.3 0.2 37 0.08 0.06
VEOSN3 82 14 1.2 (0.2 28 0.06 0.07
UEOBHC 95 17 1.3 0.2 30 0.08 0.06
WEOIHC 147 ky) 4.6 0.5 39 0.08 0.05
HEL10XC 178 40 5.7 0.6 {2 0.06 0.06
HELIKL 2N 53 3.8 0.8 0 0.08 0.0%
HElIH2 229 55 7.4 0.7 48 0.08 0.05
HE11X3 248 59 4.0 (0.2 {3 0.06 0.05
UELINC 237 53 7.5 0.8 53 0.06 0.05
Horth fraverse

WROINC 9 14 £.3 (0.2 32 0.04 0.67
RNO1MY 9 16 1.3 (0.2 KL} 0.06 0.07
WNO2MC 108 16 1.3 (0.2 ¥4 0.06 0.07
HNO3NL 95 23 3.3 0.2 36 0.06 0.06
WNO3N2 8s 19 1.4 (0.2 29 0.06 0.06
WNO3H3 86 18 1.4 0.2 [} 0.06 0.06
WNOINC 8¢ 19 1.4 (0.2 KK] 0.06 0.06
WHO4NC 133 3% .7 0.5 42 0.06 0.08
WNOSHC 125 n 4.5 0.2 51 ¢.06 0.97
NNOoML 75 20 2.8 0.2 { 0.08 0.96
WHOAM2 84 22 10 0.3 k) 0.06 0.06
UNO6KI 79 20 2.9 0.3 34 0.06 8.06
UNOSHC 87 23 1.8 0.3 { ¢.08 0.06
UNO7HC 114 KY) 4. (0.2 8 0.10 0.07
HNOBHC 62 i1 1.0 0.2 3$ 0.08 Q.06
HNOSH 1 42 7 0.7 (0.2 43 0.08 0.08
HNOIN3 4 é 0.6 (0.2 30 0.06 0.08
KNOINI 46 [ 0.7 (0.2 27 0.06 0.07
HHOIHC 48 8 0.7 (0.2 18 0.06 0.07
WN10KC 61 9 0.9 (0.2 42 0.06 0.06
UNTOMX 62 10 0.9 0,2 « 0.04 0.0?7
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Yable A2.--Hylpcomjum solendens {feather moss) amalytical results for the Wrangell-Saint Eliss Matiomal Park and
Preserve study area, Alaska {converted to dry-weight basis) (continued).

::::::::lll:::!lll==:::::::::X:::‘.‘Ill:::::::ll!:::!E:::::Il::!l:::l:::x::::::::::l::::::::::Zl:::::lll:::::::::::::
Saaple St, ppa v, ppu Y, ppa Yb, ppa In, ppn Hg, ppr Total §, %
South Traverse

HSO1MC 76 9 0.9 (0.2 £y 0.04 0.07
NSOLNX 74 9 0.9 (0.2 20 0.04 0.07
HSOZMC 67 11 1.0 (0,2 30 0.06 0.07
HS03M1 82 9 0.9 (0.2 «“ 0.04 0.05
H02M2 107 13 1.2 (0.2 52 0.04 0.06
HS0H3 133 10 0.9 (0.2 35 0.06 0.06
RSO3MC 84 12 1.1 (0.2 Q 0.04 0.05
NSO4MC 11 25 3.6 (0.2 3 0.04 0.06
HOOSHC 124 2 2.0 0.4 28 0.04 0.05
wso6K1 110 2 1.8 (0,2 37 0.10 0.06
NSO6N2 124 26 2.0 0.4 53 0.08 0.06
50643 108 22 1, .2 2 0.08 0.06 .
US06HC 117 2 3.7 0.4 i 0.08 0.06
HSOTHC 74 vl 1.4 (0.2 24 0.08 0.06
USOBHC 73 12 1.1 (0.2 27 0.10 0.07
HSO9K1 54 ] 0.7 (0.2 2% 0.10 0.08
509H2 56 8 0.9 (0.2 30 0.10 0.08
NS09M3 70 7 0.8 0.2 25 0.06 0.06
HSOSHC - 54 7 0.7 (0.2 26 0.08 0,08
HS10MC 64 8 0.9 (0.2 3% 0.12 0.08
US11NC It 7 0.7 (0.2 ] 0.08 0,07
HSLLX ( 7 0.7 (0.2 ] 0.08 0.07
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Table A3.--Paltigera apthoga (lichen) analytical results for the Wrangell-Saint Elias Natiomal Park aad Preserve study
area, Alaska {ash-weight basis, umless noted with anm #).

i ¢ttt ittt ettt tttitd it ttttittitttiiesteittititstttttettte ittt petisititttisdtttititetteeteteeettessesdiiiestesiyd
Sample  Latitude Longitude al, ¢ Ca, 3 Fe, ¢ K, ¢ Mg, ¢ Na, & P, % Ti, ¢
East Traverse
UEOILC 622330 1450700 5.36 6.91 3. 10.6 2.43 1.73 2.75 0.23
KEOILX 622330 1450700 5.50 6.99 .17 16.8 2,45 1.77 2.9 0.29
§EQZLL 622318 1450648 5.07 6.95 2.92 12.9 2,38 1.58 KR 11 0.26
weon2 622318 1450646 §.22 7.48 2.95 10.1 2.46 1.76 3.2 0.25
NEO2L3 622318 1450648 5.57 6.65 . 11.4 2.4 .1 2.53 0.24
WEQAC 622318 1450648 5.29 6.82 3.03 11.0 .41 1.67 2.9 0.19
HEO3LC 622248 1450554 6.91 6.11 3.98 6.9 2.33 .11 1.36 0.29
HEOALC 622142 1450430 6.97 6.53 4,02 7.1 2.60 .19 1.16 0.41
REOSLL 622218 1450342 7.00 6.35 4.01 6.9 2.46 2.9 1.08 0.32
§EQS5L2 622218 1450342 6.11 6.57 3. 7.1 2.51 2,3 1.24 0,33
NEOSL3 622218 1450342 6.83 6.21 4.01 8.2 ) 2.53 2.1 1.58 0.41
WEQSLC 622218 1450342 6.68 6.39 3.80 1.2 2.46 2.2 1.27 0.36
WEOSLC 622054 1445948 7.38 6.05 4.08 6.6 2.2 2.28 1.40 0.3
WEOTLC - 622006 1445630 7.1} 6.17 3.8 8.4 2.4 . 1.60 0.37
WeosLl 621936 1445318 6.48 6.38 3.5 9.4 2.4 2.11 1.75 - 9.3¢
HEOBL2 621936 1445318 6.92 6.40 3.80 8.5 2.4 2.12 1.68 0.33
YEOBLI 621936 1445318 6.76 6.60 3.70 9.6 2.66 2.08 1.5 0.30
HEOSLC 621936 1445318 6.62 6.56 3.63 10.0 2.83 2.08 1.83 0.33
WEOPLC 621842 1445136 7.15 6.04 3.94 8.0 2.56 2.18 1.54 0.3%
NEL0LC 621830 1444918 7.33 6.04 £.11 1.6 2.73 2.25 1.48 0.22
NELLLL 621730 1444642 7.2 5.54 4.02 8.1 2.50 2.24 1.93 0,35
SE11L2 621730 1444642 8.00 5.61 4.48 [ ) 2.57 2.46 1.34 0.42
HEILLY 621730 1444642 7.89 5.77 4.46 6.2 2.73 2.42 £.31 0.42
WELILC 621730 1444642 7.86 5.66 §.42 6.5 2.59 2.42 1.47 0.43
North Iraverse
WNo1LC 622348 1450648 5.99 8.19 3.3 it 2.60 1.72 2.70 0.23
HNOLLX 622348 1450648 5.47 8.05 3.19 10.9 2.5 1.68 2.68 0,29
WNO2LC 622342 1450612 5.2¢ 8.13 2.97 12.1 2.68 1.7 2.85 0.27
WNO3LL 622424 1450542 5.93 7.00 1.5 10.8 2.87 1.82 1.2 0.34
WNO3L2 622424 1450542 6.36 6.39 N 11.1 2.4 1.9 2.10 0.33
WNO3L3 622424 1450542 5.87 6.77 3.43 1.8 2.62 1.78 2,09 0.24
WNO3LC 622424 1450542 6.13 6.62 3.59 14.68 2.61 1.85 1.88 0.32
HNOALC 622512 1450512 6.79 6.69 3.97 7.4 2.62 2.07 1.61 0.42
WNOSLC 622642 144593 6.71 6.31 3191 9.3 2.37 2.06 1.65 0.36
WHO6L1 622448 1445242 6.64 6.38 4.13 9.6 2.58 1.99 1.94 0.35
WNOAL2 622448 1445242 6.99 b.46 §.28 1.6 2.40 2.09 1.38 0.43
WNOSL3 622448 1445242 6.65 6.35 £.13 9.0 2.48 2.00 1.5% 0.33
WNOSLC 622443 1445242 6.7 6.45 L 9¥] | 9.1 2.54 2.00 1.70 0.4
HNOZLC 622618 1445130 6.85 6.28 4.38 8.3 2.52 2.05 1.35 0.32
WNOSLC 622712 1444900 6.07 7.17 3.20 1.5 2.47 1.86 2.15 0.27
HHO9LL 623518 1443142 5.98 7.40 . 3.7 11.3 2.87 1.83 2.09 0.27
UNO9L2 623518 1443142 5.05 7.16 2.7% it.0 3.92 1.56 2.1 0.26
WHO9L3 623518 1443142 5.50 6.91 2.95 12.7 3.01 1.70 2.76 0.23
WNQILC 623518 1443142 5.49 6.95 2.92 12.0 2.89 1.68 2.%7 0.23
UNLOLC 623730 1443030 5.83 8.71 .19 10.8 2.1 1.78 2.03 0.25
wNtoLX §23730 1443030 5.75 8.61 3.12 10.8 2.67 1.1 1.95 0.16
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Table A3.--Paltigern asthosa (ilchen) analytical results for the Nrangeli-Seiat Elias National Park asd Preserve study
area, Alasks (ash-ueight basis, ualess noted with am &) (continued).

XIS I IRXNET X I U IR Y I I ST I I I I I I I IS T N TS RS XS CE RS R R R AN L X S SN S SRR SIASSAARES LR S ZIZINXTESIER

Sample  Latitude Lomgitude Al, ¢ Ca,t. Fe, % K ¢ Mg, N, % P, 3 1,3
South Trayerse
#s01LC 622324 1450724 4.78 9.14 2.1 {1.4 2.80 1,53 2.15 0.15
¥501LX 622324 (450724 (.89 $.30 2.83 11.3 2.99 1.55 2.2 0.27
0 622312 1450218 5.4 8.4§ 3,02 {1.1 2.81 1.73 2.2 -0.16
w3031 622248 1450712 §.22 ?7.6§ 2.9 10.4 2.58 1.22 2.97 0.4
§so3L2 622248 1480712 §.46 8.00 3.08 10.7 2.65 (.78 2.10 0.13
¥S03L3 622248 1450712 5.52 2.3t 3.16 1.6 2.44 1.70 2.64 0.26
WS03LC $22240 1450712 §.33 7.5 2.99 .1 2.58 1.70 2.59 0.24
HS04LL 622118 1450630 7.60 6.30 4.3 6.7 2.53 2,34 1.14 0.47
RSOSLC 621900 1450649 1.09 §.30 4.00 7.2 2.32 2,2 1.32 0.42
KsoeLl 621300 1450436 6.62 7.5 3.88 7.4 2.46 2.08 .4 - 0.39
NS06L2 621300 1450436 7.00 .05 3,88 7.1 2.40 2,16 1.4 0.39
W506L3 621300 1450436 6.62 1.22 .1 1.6 2.39 2,03 1.45 0,38
wS06LC 621300 1450436 6.93 7.40 N 7.4 2.l 2.4 1.4 0.40
NS07LC - 621206 1450412 647 7.1t .5 9.5 2.38 2,04 1.96 0.32
RSOSLC 621206 1450554 s.2 8.02 3.12 10.8 2.24 t.81 2,25 0.24
Hso9LL 621100 1450354 5.32 8.69 .10 11.4 2.84 1.60 2.45 0,30
-H509L2 621100 1450354 4.8 7.81 2.65 14.8 2.8 1.49 2.83 0.26
Wso9L3 621100 1450354 5.65 6.76 2.8 12.8 2.13 1.76 2.79 0.24
H30RC 621100 145035¢ 6.43 7.5 2.93 12.1 2.5 1.66 2.5 0.19
HS16LC 620730 1450318 5.14 7.40 2.91 13.4 2.5 1.5 3.39 0.26
NS11LC 620812 1445918 5.43 7.13 .13 12.2 2.37 1.63 3.1§ 0.27
HS11LX 620112 1445918 5.46 7.18 3.15 12.3 2.39 1.63 3.17 0.27

---------------------------------------------------------
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Table A3.--Peltigera spthosa (lichen) analytical results for the Urangell-Saiat Elias National Park awd Preserve study
area, Alasks (ash-weight basis, urless moted with ea #) (continued).

FE=fTyr X XL IR IXREREIETIISREAR=IZ22IL Yy SRR LR N O X I Y T KR IR XXX S CER S TR E IR SR ENXZI2INEIERINT AR

Sample Hn, ppa Ag, ppn As, ppR AU, PpR Ba, ppu ge, ppa  Bi, poa ¢d, pps  Co, ppa
East Traverse
NEQILC 1200 ( (20 (% 608 2 20 i 26
WEOILX 1260 (4 (20 (20 609 {2 (20 {4 27
§EO Y 1810 4 {20 (20 673 (2 (20 « 24
WE02L2 850 4 (20 (20 614 v (20 «“ 25
REOAD 1610 u (20 (20 142 (¥ (20 {4 be}
BEOAC 1360 (] {20 (20 669 2 (20 (4 25
YeodC 1910 4 {20 {20 621 Q2 (20 ! 3
REO4LC 1960 i {20 (20 568 {2 (20 (] 30
BEOSLL 1220 “ {20 (20 578 (2 (20 ¢ 30
BEOSL2 1000 4 (20 (20 534 (2 (20 “ 21
UeosL3 1220 { (20 (20 SN (2 (20 “ 32
BEOSLC 1279 {l (20 (20 560 (2 20 “ 31 *
WeosLE 1280 4 (20 (20 sS4 (2 (20 {4 N
UEOZLC - 3030 “ (20 (20 516 (2 26 ] 30
ugosL! 2920 (4 (20 (20 453 {2 {20 {4 26
Wyeost2 3440 71 (20 (20 474 (2 (20 (4 31
REQGSL3 {4 (¢ (20 {20 £ {2 (20 « 2%
HEOSLC 3590 { (20 (20 468 2 (20 «“ 33
KEGPLC 3940 u (26 {20 481 (2 (20 1 31
WELOLC 3420 (] (20 (20 453 (2 (20 (] 2
KE11Ly 1950 . « (20 (20 433 (2 (20 1 3
HEL1L2 2580 « (20 (20 45 {2 (20 f] < I
WELILD 2820 U {20 (20 476 (2 {20 (4 K1)
MELALC 2410 u (20 20 466 (2 (20 U R
North Iraverse
gHOILC 1420 (¢ (20 (20 61 ¥) (20 ! 26
WRO1LY 1450 “ (20 (20 632 {2 (20 « 2
WRO2LC 964 t (20 (20 629 (2 (20 « 25
uNo3LL 2400 « 20 (20 588 (2 (20 “ 30
UNO3L2 2730 « 20 (20 624 (2 (20 “ 3
WHoaL3 2970 “ (20 (20 587 (2 (20 i 3
WHOILC 2610 « (20 (20 591 ¥) (20 (4 29
WNOALC 2520 7 (20 (20 641 2 (20 “ 3
NHOSLC 2620 «“ {20 {20 616 Q2 {20 “ 3
WNOSLY 2850 “ (20 (20 592 2 (20 u 1
UNOSL2 2800 «“ 20 (20 654 (2 (20 u 3
HHOSL3 2600 U (20 (20 607 {2 (20 u 36
HNOSLC 2970 « {20 {20 24 (2 (20 4 35
uNO7LC 2840 “ (20 (20 635 2 (20 1] 42
UNOSLC 300 “u (20 (20 69 Q (20 1 28
WHo9LL 6130 « (20 (20 S44 (2 (20 4 25
WHO9L2 6290 { {20 (20 541 (2 (20 1 2
UND9LS 6580 “ (20 (20 533 (2 (20 U 27
WNOILC £970 Q (20 (20 521 (2 (20 4 25
uM10LC 3530 « (20 (20 636 (2 (20 4 29
WNLOLX 3470 (4 (20 (20 634 (2 (20 { 27

..................
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Table A3.--Paltigera apthosa (liches) analytical results for the Wrangeli-Saint €liss Natiomal Park and Preserve stady
- area, Alagka (ash-weight basis, unless noted with an 2} (continued).

CLTREIEXIIXY l!!zl==IIIZTSIRIE!Rl“l:“‘l"ll:t!!ﬂltllﬂ=!!l.===$lﬂ==!3lﬂ::!ll:!=HXtﬂlfltlﬂlazlﬂl=zl"=I= BZIRSEREUZEARE

Saaple Mn, ppa Ag, PPR AS, pPR Au, PP Ba, ppu Bs, ppa  Bi, PP Cd, ppn Ce, ppa

------------------------------ - - - CER Y T PR R P TR L

South Traverse
US0ILC 1130 {4 (20 (20 580 (2 (20 (“ 23
NSOILX  L1do “ (20 (20 586 (2 (20 (4 2
wsoAc 2200 «“ (20 (20 650 {2 (20 4 26
Hso3LL 814 “ (20 (20 n? (2 (20 {0 25
NSO3L2 1180 t (20 (20 849 (2 (20 1 2%
WSosL3 299 «u {20 0 688 ¥] {20 7! vy
HSORC 1600 [t (20 (20 753 (2 (20 “ 2
HSOALC 2680 “ (20 (20 604 (2 (20 “ 33
NSOSLC 1650 t (20 (20 633 2 (20 0 3
NSOSLY 2260 “ (20 (20 612 Q (20 “ 3l
us06L2 1910 « {20 {20 526 (2 (20 { 35 .
WS0sL3 1770 (4 (20 (20 608 ¥) (20 u A .
USO6LC 2020 “ (20 (20 607 (2 (20 u 33
HSOTLC 1870 { (20 (20 603 (2 (20 t 2
NS08t 2200 (4 (20 (20 1) (2 {20 1 2
wsO%L1 5270 (4 {20 (20 614 ¥ (20 “ 2
HSO9LZ 3260 u (20 (20 502 (2 (20 “ 22
HSO9L3 2350 4 (20 (20 769 (2 20 7 26
HsO9Le 3460 ( (20 (20 635 {2 (20 “ 27
UstoLC 4560 t (20 (20 130 7] (20 “ 5
WSLILEC 4940 “ (20 (20 740 (2 (20 1 29 )
WSLILY 4890 “ (20 (20 743 (2 (20 u 74 :

-----------------------------------

--------------------------

....................
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Table A3.--Paltigera anthosa {1icher) amalytical results for the Wrangell-Saint £lias Natiomal Park aed Preserve study
avea, Alaska (ash-weight basis, unlsss noted with an ) (continued),

FECSSRESEEyNCCIFETSEEISSTSITIIEEXNIKIITENRLIASSZ AN NRre NIRRT eI INRIEE RIS XIITIMENRTIREITIATAZIRYN LRI

saaple Co, ppn  Cr,ppa Cu, PP E¢, ppa G2, ppa Ho, ppa Lo, ppa  LL, ppn Ko, ppa

........................................ - cweromssana - cwame owe

E.g; rnvgﬂg
HEQILC 20 Y} 14 (4 12 (8 16 12 (]
HEOILX 18 62 11 «“ 14 (8 17 1 {
1 47.81 18 47 117 4 12 (8 16 it {4
NEOZ2L2 17 42 96 (4 12 (8 15 i1 ¢
:217,] 2t 58 12 (] 12 {] 18 Il (4
NEQ2LC i ¢ 101 4 11 (8 16 11 4
#E03LC A 51 120 u 15 (8 2 13 (4
WEO4LC 23 57 142 (4 1$ (6 19 13 {4
REOSLY yx] 81 109 (] i3 (8 19 13 (4
WEOSL2 20 4 H {4 13 (9 16 12 4
SEOSLI 23 69 2 ¢! {5 (8 P4\ {3 (]
HEOSLC 22 84 105 i 15 (8 19 12 {4 *
WEQSLE A 55 100 « 15 (8 2t 13 4
WEOTLL 22 59 146 u 14 (8 15 12 (“
HEOBLL 22 4 154 (4 13 (8 17 12 (4
Wt 08L2 22 52 132 1] 15 (8 19 12 (
¥EOBL3 25 (8 10 {4 13 (8 19 12 4
NEOSLC 22 65 152 4 C16 (8 19 12 (4
WEOPLL AU i 149 «“ 15 (8 19 12 “
BESOLC 26 49 144 { . 16 8 20 12 «
128181 24 64 16 (] 17 (s 19 11 4
NEfL2 27 76 i1 « 16 ) (8 2t 12 ?] '
KE11LI 26 61 145 “ 12 (8 21 12 (4
HELILC 2 63 117 (4 18 (8 20 12 {
Horth Traverse
UHOLLE 20 4% 12t { 11 (8 17 12 {
UNOILX 19 65 124 {] 12 (8 17 t1 (]
" WRO2LC 20 58 113 « 12 (8 16 i1 {4
wNoHL 21 64 165 (4 13 { 17 12 (4
¥hO3L2 PXi 52 14 « 15 (8 20 13 (4
UNO3LI 22 43 155 { 14 (8 18 12 (4
UNO3LC 22 8 147 «“ 13 (8 18 12 4
WHOALC 23 72 134 (¢ 17 (8 19 13 “
HNOSLC yx| 59 129 { 15 (8 20 13 U
TR 26 56 139 « 15 (8 22 1" (4
KNO6L2 U 61 144 (4 14 (8 2 13 (4
WNOSL3 25 54 147 « 15 (8 22 13 7
WHosLC 25 62 143 7 13 (8 22 14 4
WRO7LC 27 56 152 ( 15 (8 4 ( 7
UH08LC 19 59 153 (t 15 (8 17 11 4
WNO9LL 19 54 146 (4 t4 (8 17 11 7
UN09L2 17 Q@ 165 Q“ { {8 1S 9 9
WNO9L3 21 47 152 {4 14 (8 t6 11 9
UROSLC 20 4 169 « 13 (8 16 10 S
WXLoLC 20 4 14 u 13 () 18 11 (]
HN1OLY 20 {2 148 “ 12 (8 18 {1 (4

............... - .---qu--B-g_----—-—.---......_--—-----.. --——



Tabie Ad.--Paltigera anthoga (lichen) amalytlcal results for the Urangsli-Saiat Elias Natiomal Park aed Preserve study
area, -Alaska (ash-welght basis, unless noted with aw £) (continued).

R ESC ST I TN R S I g R RN N A T X SN R R S I KN Y S I X R R W R SR Y Y X R E RN E R ST R L S XN S S TR RSN A FEX S22 XRE S AT TIZY

Sample Co, ppn Cr, ppa  Cu, pPa  Eu, ppe G, pma Ho, ppa La, ppn UL, pp Mo, opa

. B R A R ey P Y P T D e g

South Travorae
HSOLLC 18 k14 114 (4 1 (3 18§ 11 {4
¥SOLLXY 19 39 127 (4 10 (8 16 1t “
us02LC 19 4 120 (4 12 (8 16 1 (4
Us03L1 17 a 9% “ 11 (@ 16 it 14
W303L2 16 i 107 " 12 (8 16 1 (4
¥S03L3 18 60 123 (4 1 (8 17 12 (4
WO3LC 16 $9 112 « 13 (8 17 1 ]
UsOALE 26 9 122 “« 118 8 20 1" (4
¥S05LC 23 55 13 U [} (8 19 15 4
50611 26 69 138 “ 16 (8 20 1 (4
B506L2 it % 122 (4 16 {8 20 " 4 .
us06L3 24 67 147 (4 13 {8 21 1" {4 .
NSO8LE ]} 53 138 (4 15 (e A 1" “
wsone . a 61 141 (4 14 8 19 13 4
H508LC 18 40 138 «u 12 (9 19 12 (4
HSO9L 1 18 40 168 (t 13 (8 17 11 (4
USOL2 Y % 145 «“ 12 (8 1§ 11 (¢
HsO9L3 18 39 118 «“ 13 (8 16 12 7
WSOALL 16 M 142 (4 12 (8 17 11 “
WSLOLC 19 38 125 4 1 (8 17 12 (4
WS1LLC 19 a 130 «“ 14 8 i8 12 (¢
Us1ILX 19 37 128 (4 ' (8 19 12 «

R/



Table a3.--paltigers anthosa (1ichen) asalytical results for the Wrangell-Saist Elfas Hatioaal Park gnd Preserve study
araa, Alaska (ask-weight basie, ualess moted with an ¥) (continued).

2y PR RrEarYRNYXZIUCZ YNSRI s R YRR ST S CZRIIFRNCLSAIETTIRCIABTRLSNARIRLET AXZZIIREISTANNKIASENYY XX KRXILIIZIZRINLY

Sanple Nb, pon N4, ppm NI, ppm b, ppm  Sc, pps Sn, ppi  Sr, pph  Ta, ppa  Th, prm U, oma
East Traverse
BEQILC (8 16 52 19 12 {20 812 {80 {9 (260
REOLLX {:] 133 4 19 12 (20 520 (80 (8 {200
Heo2Lt {6 i R 12 1} (20 507 {80 (8 {204
WE02L2 {8 14 s 15 11 (20 551 (80 {8 {200
BEOI {6 17 3 17 12 (20 532 (30 (8 {200
UEeA.C (8 15 K] 11 i1 (20 527 (80 (8 {200
HEOILC {8 20 51 8 143 {20 828 (86 8 (200
HEQ4LC {8 19 58 10 15 (20 587 (60 (8 (200
veosLt {8 17 L3 {8 15 {20 (LY (80 (8 {200
HEQSL2 {] 1§ i {8 13 (20 527 {90 {8 (200
MEQSL3 {8 A 5 10 {9 (20 4 {84 (8 {204
WEOSLC (8 19 )] (8 14 {2 $33 {80 8 (200 2
NgosLe (q 2 56 (8 18 (20 848 {80 (8 {200
WEOZLC . (8 20 50 {8 14 {20 551 (80 (8 (200
pEoaLt (8 16 57 9 12 {20 §74 {80 {8 (200
REOBL2 {8 19 52 9 14 (20 606 (80 {8 {200
HeosLl {8 15 85 8 13 (20 §91 (80 (8 (200
HEOBLC (] 17 56 12 13 (20 896 {80 (8 (200
REOPLC (. 20 64 {9 14 {20 49 {80 {8 {200
GE10LC (8 19 49 11 1 (20 $60 (89 (8 {200
1Lt 8 18 84 (8 1! (20 544 {80 {8 (200
YEL1L2 (8 21 12, (8 14 {20 566 (80 (8 (200
RE11L3 8 23 n 9 16 (20 §70 (8¢ (8 (200
WetiLe {8 2t - 62 (8 4 (20 566 {80 {8 (200
North Traverse
WotLe (8 16 44 1 12 (20 $69 {80 (8 {200
WROLLX (9 15 4 17 12 {20 £58 (80 (8 (200
No2Le {6 16 42 16 11 (20 599 (80 {8 (200
KN03L1 (8 17 48 15 i3 (20 523 (80 (8 (200
Kio3L2 {8 20 51 12 1 20 07 (80 (8 (200
WHO3LI {8 20 49 15 13 (20 92 . (80 (8 (200
HO3LC (8 17 % 14 13 (20 $05 (80 (8 {200
WNO4LC {8 19 S8 i1 1S {20 $03 (80 (8 (200
#NOSLC (8 20 4 10 15 (20 97 {80 {8 (200
HROSL1 (8 21 §7 12 15 (20 92 (80 (8 (200
HH04L2 {8 22 65 9 16 (20 522 (86 (8 (200
§N0eL3 (8 19 60 10 15 {20 49 {80 {8 (200
HNOGLC 8 25 63 9 16 {20 502 (80 (8 (200
WNOTLC {8 26 63 10 16 (20 o1 (80 8 (200
KNG8LC {8 17 51 9 Lt {20 520 {80 {8 {200
HROSLL 8 17 A9 11 11 {20 544 (80 (8 (200
UHa9L2 (8 A 46 10 10 (20 505 (40 (8 {200
WNOSL3 {8 15 46 12 13 (20 £98 (84 (8 (200
ENO9LC (e 14 7 {{ 11 (20 508 (60 (8 (200
UN10LC (8 1 % 1" 12 (20 554 (80 (8 {200
SHLOLY (8 u $3 13 {1 (20 548 (80 (8 (200




Table A3.--Paltigera apthoss (1iches) amalytical results for the Nrangell-Suint Ellas National Park and Preserve study
area, Alaska (ash-weight basis, unless aoted with an #) (coatinued).

ETEZICER TR R YK IR SIS Z2SNET NIRRT =&Zl:.‘-ll3l:=lll=ﬂﬂlRllll(l‘ll!!:3(:::!Xsllﬂi::2::3!8!!!!!23“:8:!!!2‘! =3I

Saspla ,ppa N4, ppn  Ni, pps  Pb, ppm  Sc, ppm S, ppm SY, PpR Ta, ppn  Th, pen U, ppa
south Traverse
#501LC {8 15 45 {7 10 (20 614 (80 (8 (200
uSO1LY {8 12 3 19 io {20 620 (80 (8 (200
Ws02LC (8 14 2 12 i1 [¢4] §59 {80 (8 (200
WSO3LL (8 13 Q0 ) 1 (20 $92 {80 (8 {200
Wso3L2 (8 17 1) 12 12 {20 676 (80 (8 (200
W503L3 8 15 46 1§ 12 (20 503 {60 (8 (200
§s03LC {8 14 4 12 i1 {0 597 (80 {8 (200
H504LC (8 22 56 9 16 (20 459 (80 {8 {200
S05LC (8 i8 $1 (8 15 (20 543 (%0 (8 (200
Ws06L1 (8 20 50 11 15 {20 562 (80 (8 (200
UsesL2 {8 2 50 12 14 (20 S44 (80 {8 (200
HS06LI (8 20 52 12 14 e} 540 (80 (8 (208
WSO6LC {8 AU 49 i1 15 {20 557 (80 (9 (200
useme . (8 18 §4 10 13 (20 533 (60 (8 (200
QsosLe {8 13 42 1 1t {20 580 (60 18] {200
HS09LL (8 19 38 13 i1 (20 §24 (80 {8 (200
HSON.2 {8 14 k) 18 9 (20 4886 (80 (8 {200
NSO {8 16 U 12 10 20 589 (80 (8 (200
UsonC (8 18 3 i1 10 (¥14] 540 (80 {8 (200
KS10LC (8 15 3 12 10 (20 506 (80 (8 {200
wstiLc (8 t4 N 13 it (20 498 (80 (8 (200
s (] 16 36 12 i1 (20 500 (80 (8 {200
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Table A3.--Paltigera apthosa (lichea) analyticel results for the Wrangell-Saint Elias National Park aad Preserve study
aves, Alaska {ash-weight basis, unless noted with ae x) (continued).

IR IRIRIX X TICRINEIE YR TSRy R gRg BTN RS LRI XSRS RS REITITIZZX EREEyp I IEI IR IR INIXNEESITICANAKARLXCRXCRERICIREIL2Y

Sarple v, opu Y, ppa YW, e In, pea Ho, ppat Total S, ¥¢ Ash, s
East Traverse
-REOILE 96 12 {2 W3 $.08 0.07 - §.99
NEOTLX 99 13 (2 445 0.07 0.07 5.96
NEozt1 9 11 (2 845 0.12 0.0% 51
WeoL2 92 12 ¥ 97 0.11 .07 5.85
veea3 10t 13 {2 549 0.06 0.07 5.23
HEO2LC 9 {2 (2 465 0.11 0.07 5.68
YeESILC 123 t6 (2 Ty 0.09 0.10 8.3
WEO4LC ¥l 5 2 490 0.06 0.08 7.50
BEOSL ) 122 15 Q 342 0.0¢ 0.08 8.65
WEOSL2 107 13 2 3% 0.06 0.08 10.0
WEOSLI 129 16 2 403 0.05 0.08 7.09
HEOSLC 119 18 2 335 0.06 0.08 8.98 .
YeEOsLC 130 {7 (2 239 0.09 0.07 9.38
BEOTLE . 12t 16 y] 569 0.06 0.09 6.97
WEOBL! 106 14 {2 497 0.08 0.07 §.62
weosL2 113 15 {2 751 0.10 0.09 6.87
WEGSLD ti 1% {2 608 0.06 0.08 5.4
HeosLe 110 15 (2 658 9.09 0.08 5.48
WEOPLC 119 17 {2 509 0.07 0.08 6.62
NELOLC 122 1) (2 846 0.t1 0.08 7.82
yEL Lt (¥4} té 2 k13| . 0.09 0.07 8.12
WEL1L2 14 16 2 35 0.09 0.07 8.78
HEL1LY 13 19 2 300 9.10 0.06 8.68
RET1LE 131 18 (2 2t 0.4 0.07 9.2
Morth Traverse

Uno1Lc 160 12 {2 475 0.08 0.09 5.92
WNOSLX 100 12 2 514 0.07 0.09 6.00
uHo2LC 92 12 Q2 375 0.07 0.09 5.60
NNO3LS 110 13 V) 531 0.07 0.09 $.73
WNO3L2 118 15 (2 562 0.08 0.08 5.96
¥HO3LY 107 15 2 5§21 0.04 0.08 4.66
WHO3LC 112 14 2 513 0.04 0.08 5.50
MROALC 125 15 (2 533 0.09 0.09 7.84
BROSLC YR 16 (2 465 0.08 0.08 6.97
HNOGL1 130 17 (2 $70 0.11 0.09 5.35
uNOSL2 134 16 {2 540 0.12 0.08 1.13
UNOSLI 129 17 Q2 508 0.06 0.08 6.21
WNOSLC 132 17 (2 5N 0.07 0.08 6.22
Wone 136 19 2 437 0.08 0,09 6.45
NG8LC 97 13 ¥) n 0.11 0.08 £.63
LGLTR 9% 12 (2 921 0.08 0.10 4.66
#Ho9L2 82 10 V) 1040 0.10 0.09 3.75
Uno9L3 89 11 Q 957 0.09 0.09 3.99
BNOILC 89 12 Q 938 0.907 0.09 .19
WN1OLC 9% 13 (2 1010 0.11 0.09 4,5
HRLOLX 94 {3 (2 962 Q.11 0.09 4.5

_-— P




Table A2.--pajtigers apthoua (lichen) amalytical resuits for the Wrangell-salat Ellag National Park and Preserve study
ares, Alaska {ash-weight basis, unless noted with an ) (continued).

g::::l!:lxﬂ:}::g::x:g::::1;:::====I'l::!=l=:lt:!:==!:=:ﬂl:ﬂ!z:::l.==l."ﬂl::‘l!l::lllEﬁlll’:::ﬂ:!3::[::[‘:!:‘::::,!:!::2
Sauple ¥, ppa Y, pp Yb, P In, PR Hg, ppat  Total 5, §¢ Ash, tr
South Yraverss

§508LC 83 10 (2 1)1 0,06 0.09 - 8.8
4soILX 87 10 (2 514 0.09 0.9 5.58
Bso2LC 93 12 Q2 614 0.07 0.08 5.82
W503L1 89 12 (2 575 0.08 0.07 6.61
HS03L2 % 12 {2 554 0.09 0.07 1.10
HS03L3 96 12 ¥ 496 0.06 0.07 5.71
§so3tC 93 {2 (2 §76 0.08 0.97 6,19
WS04LC 134 t6 {2 392 0.06 0.07 8.50
RSOELC 127 103 Q2 290 ¢.08 0.09 1.88
W506L1 123 17 (2 537 0.10 0.10 7.8
§506L2 122 14 {2 459 9.09 .07 7.38 .
WS06LI 120 16 2 500 0.42 0.09 6.78 .
WS06LC 123 16 (2 504 0.10 0.09 1.29
WSOZLC . 109 1§ (2 454 0.11 0.09 5.90
HSOBLC 93 13 Q2 510 0.1 0.08 5.9
W50 9 12 {2 769 0.12 0.4t 4.8
¥509L2 7 i1 {2 631 0.12 0.10 LU
HSOILI - 81 13 (2 00 0.10 0.08 5.3
Us0SLC 84 12 (2 648 0.06 0.0 4.99
Hst0LC 84 13 (2 638 0.12 0.08 .36
wst1Lc 1)1 i (2 546 0.12 0.08 (.50

0.09 0.06 4,60

kS1ILX 9 14 2 535
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Table Ad.--Pelticera apbhosa lichen asalytical results for -the Mrangell-Saint Etias National Park and Preserve study
area, Alaska {converted to dry-ueight basis).

EraTITSCEELEEEIEYrSNNEREICITSENSSIAZSESSSSISSSEREERSERIRRSITSITTIIRZ =zagzzzs IEE I ST P AL EP R TS ES ETT S S TTY ¢ £330

Sampls  Latitude Longitude Al, t Ca, % fe, % K, t Ko, % Na, ¢ Ash, ¢
East Traverse
NEOLLC 622330 1450700 0.321 0.414 0.188 0.635 0.146 0.104 §.99
REOILX $22330 1450700 0.328 0.417 0.189 0.644 0.146 0.105 5.96
WED2L1 $22318 1450648 0.209 0.374 0.167 0.737 0.136 0.089 5N
WEO2L2 622318 1450448 0.305 0.438 0.1723 0.591 0.144 0.102 5.85
WEO2L3 622318 1450648 0.291 0,348 0.171 0.596 0.126 0.089 5.23
Weo2lc §22318 1450648 0.300 0,387 0.172 0.625 0.137 0.095 5.68
HEO3LC 622249 1450554 0.574 6.507 0.330 0.573 0.193 0.178 8.30
HEOALC 622142 1450430 0.523 0.490 0.302 0.533 0.195 0,164 7.50
WEQSLE 622218 1450342 0.606 0.549 0.3¢) 0.597 0.213 0.189 8.65
WEQSL2 622218 1450342 0.611 0.657 0.342 0.71¢0 0,251 0.23¢ 10.0
WEQSL3 622219 1450342 0.484 0.440 0.284 0.561 ¢.179 0.149 7.09
UEOSLC 622218 1450342 0.600 0.574 0.341 0.647 0.221 0.1%9 8.98 .
HEo6LC 622054 1445948 0.692 0.567 0.383 0.619  0.207 0.214 9.38
HEOTLC 622006 1445630 0.496 0.420 0.21 0.58% 0.170 6.153 6.7
WEosL1 621936 1445318 0.364 0.359 0.197 0.528 0.154 0.119 5.62
WEQSL2 621936 1445318 0.462 0.427 6.253 0.5687 0.183 0.141 6.67
WEOBL3 621936 1445318 0.3¢8 0.359 0.201 0.522 0.145 0.113 5.44
WE0BLC 621936 1445318 0.361 0,358 0.198 0.546 0.155 0.114 5.46
BEOPLL 621842 18445136 0.423 0.400 $.261 0.930 0.169 0.144 §.62
WE10LC 621830 1444919 0.573 0.472 0,321 0.594 0.213 0.176 7.82
RETILE 621730 1444642 0.592 0.450 0.32% 0.658 0.203 0.182 3.12\
WE1tL2 821730 1444442 0.702 0.493 0.393 0.562 0.226 0.216 8.79".
WELILI 621730 1444642 0.685 0.0 0.387 0.538 0.237 ¢.210 8.68 \\\
HEL1LE 621730 1444042 0.724 0.524 0.407 4.599 0.239 0,223 9,2
Horth Traverge
WNO1LC 622349 1450648 4.331 0.485 0.191 0.657 0,154 0.102 £.92
WROLLX 622349 1450648 0,328 0.483 0.191 0.654 0.154 0.10¢ 6.00
NNO2LC 622342 1450612 0.293 0.455 0.166 0.678 0.150 0.096 5.60
WXO3LL 622424 1450542 0.340 0.401 0.201 0.619 0,164 0.104 5.73
- WHo3L2 622424 1450542 0378 0.381 0.223 0.662 0.147 0.116 5.9%
WY03L2 622424 1450542 0.274 0,315 0.160 0.550 0.122 0.083 4.66
KNOILC $22424 1450542 0.337 0.364 0.197 0.594 0.144 0.102 5.50
HXO04LC 622512 1450512 0.532 0.524 0.311 0,580 0.205 0.162 7.84
#NOSLC $22642 1445936 0.468 0.440 0.213 D.648 0.165 0,144 6.97
uNosL1 622448 1445242 0.3%5 0.341 ¢.221 0.514 0.138 0.106 5.35
WNOsL2 622448 1445242 0.540 0.499 0.331 4.597 0.185 0.162 1,73
HHO6L3 622448 1445242 0.413 0,394 0.256 0.55% 0.154 0.124 6.2
#No6LC 622448 1445242 0.417 0.401 0.262 0.566 0.458 0.124 6.22
WRO7LC 622618 1445130 0.442 0.408 0.283 0.5935 0.163 0.132 6.45
HNOsLC 622712 1444900 0.281 0,332 0.148 0.532 0.114 0.09¢6 4,63
HNO9L L 623518 1443142 0.279 0.345 0.148 0.527 0.134 0.085 4,66
HNOSL2 623518 1443142 9.189 0.269 0.103 0.92% 0.413 §.059 3.7
WROIL3 623518 1443142 0.2(% 0.276 ¢.118 0.507 0.120 0.068 .99
WROILC 623518 1443142 0.22% 0.291 0.122 0.502 0.121 0.070 4.18
WNiote 623730 1443030 0.265 0.39% 0,145 0.490 0.123 4.081 4.54
HRIOLX 623730 1443030 0.262 0.393 0.142 0.492 0.122 0.479 4.56
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Table A4.--Ppltigers apthosa lichem analytical resulte for the Wrangell-Saint Ellss Kabional Park and Preserve study
area, Alasks (comverted to dry-welight basis) (contimued).

Sample Latitude Longitude A, § fa,2 Fe, ¢ K, % Hg, ¢ Ha, ¢ ash, %

south Traverse
BSOLLC 622324 1450724 0.212 0.520 0.155 0.632 0.159 0.087 5.69
WSOLLX 622324 1450724 0.273 0.519 0.158 0.631 0.161 0.086 §.58
NSO2LC 622312 1450718 0.314 0.492 0.176 0.646 0.164 0.101 5.62
WSOALL 622248 1450712 0.3¢5 0.506 0.194 0.687 0.171 0.114 6.61
HSOIL2 622248 1450712 0.368 0.568 0.219 0.760 0.189 0.126 7.10

WS03L3 622248 1450712 0.315 0.417 0.180 0,662 0.139 0.097 5.71
H503LC 622248 1450712 0.330 0.468 0.18% 0.687 0.158 0.105 619
RSO4LE 622118 1450630 0.646 0.53¢6 0.371 ¢.570 0.215 0.199 8.50
HSO5LC 621900 1450648 0.589 0.4% 0.31§ 0.567 0.183 0.173 7.88
NS04L1 621300 1450436 0.533 0.569 0.303 0.578 0.192 0.162 7.84
Us06L2 621300 1450436 0.5817 0.520 0,286 0.524 0.177 0.161 .38 .
WS06L3 621300 1450436 0.449 0.4%0 0.257 0.515 0.162 0.138 6.78
HS06LC 621300 1450436 0.505 0.939 0.26¢ 0.53¢% 0.178 0.156 1.29
WSO7LC 621206 1450412 0.362 0.419 0,214 0,561 ¢.140 0,119 5.90

Us08LC 621206 1450554 0.303 0.424 0.168 0.571 0.119 0.09 5.2%
Ws09L1 621100 1450354 0.235 0.384 0.137 0.504 0.124 0.074 4.42
H509L2 621100 1450354 0.204 0.323 0.112 0.628 0.123 0.063 4.24
Wso9t3 621100 1450354 0.303 0.362 0.154 0.486 0.114 0.094 5.36
RS09LC 621100 1450354 0.271 0.377 0.146 0.604 0.128 ¢.083 4.99
WSloLC 620730 1450318 0.224 ¢.323 0.127 0.584 0.109 0.068 4,36
HstiLC 620112 1445918 0.24 0.321 0.141 0.549 0.107 0.073 4.50
WS1iLX 620112 14459186 0.251 0.330 0.145 0.566 0.110 0.075 4.60

----------------------------------------------------------------------------------------------------------------------
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Table a4.--peltigera asthosa licher amalytical results for the Wrangell-Salnt Elias Kational Park and Preserve study
avea, Alasks (converted to dry-weight basis) (continued).

------- RS ERYEEEEECYTOCr Y KEEEICIIIIENCSESE SIS ST EXNS TS SIRCECEICLE IR ENNEYSSIIIENRISIISSICISIREIINRCNISEELSREYX

Saaple P, ¥ 1, Kn, ppa Ba, ppmn Ce. ppa Co, ppa Cr, ppu Cu, ppe
East Trayerse
WEOILC 0.165 0.014 74 3 1.6 1.2 2,8 6.8
WEOILX 0.166 0.017 75 36 1.6 1.1 3.7 6.6
WEO2LL 0.194 0.015" 103 38 1.4 1.0 2.7 6.7
HEO2L2 0.190 0.015 50 36 1.5 1.0 .5 5.6
WEO2L3 0.132 0.013 84 39 1.5 1.1 3.0 5.9
REO2LL 0.167 0.011 77 . 8 1.4 1.0 2,3 5.7
WeO3LC 0.113 0.02¢ 159 52 2.1 2.0 {.2 10
WEOALC 0,087 0.031 147 42 2.3 1.7 {3 11
HEOSLL 0.093 0.029 106 50 2.6 2.0 N 9.4
WEOS5L2 0.124 0.033 100 83 2.7 2.0 .7 9.4
WEQSLI 0.112 0.029 122 i 2.3 1.4 4.9 8.6
WEOSLC 0.114 0.034 114 50 2.8 2.0 4.8 9.4 a
YEOSLCL 0.131 0.034 117 54 3.0 2.3 5.2 9.4
WEORC 0.112 0.026 211 3% 2.1 1.5 4.1 10
NEOSLI 0.098 0.019 164 . 25 1.5 1.2 2.8 8.7
WEOBL2 0.112 0.022 241 2 2.4 1.5 3.5 8.9
WeesL3 0.086 0.016 242 26 1.6 1.4 2.6 7.8
KEOBLC 0.100 0.018 212 26 1.9 1.2 3.5 8.3
WEOPLC 0.102 0.023 261 31 24 1.6 3.2 9.9
WEL0LC 0.118 0.017 267 35 2.5 2.0 3.8 11
HELELL 0.157 0.028 158 35 3 1.3 §.2 9.3 .
WELIL2 0.1186 0.037 227 42 2.9 2.4 6.7 11 :
BELIL3 0.114 0.036 245 {1 3.0 2.3 5.3 10
WELILC 0.135 0.040 222 43 2.9 2.4 5.0 11
Horth Traverse
UNOILC 0.160 0.014 94 38 1.5 1.2 2.7 1.2
WNOLLX 0.161 0.017 87 38 1.5 1.1 3.9 1.3
LI 0.160 0.015 54 35 1.4 1.1 3.2 6.3
URo3LY 0.0%9 0.019 138 kY| 1.7 1.2 3.7 9.5
fRo3L2 0.125 0.020 163 37 1.8 1.4 3.4 8.0
UNO3ILI 0.097 0.011t 138 27 1.4 1.0 2.9 1.2
BNO3LC 0.103 0.018 144 33 1.6 1.2 2.6 8.1
UHO4LC 0.126 0.033 198 50 2.5 1.0 5.4 11
WNOSLC 0.115 0.025 201 K] 2.2 1.6 41 8.9
PLUTIR 0.104 0.019 152 32 1.8 1.4 3.0 7.4
WNO6L2 6.107 0.833 246 o 2.6 1.9 {.7 {1
UHO6LI 0.096 0.020 174 38 2.2 k.6 34 9.1
UNOSLLT 0.104 0.027 185 39 2.2 1.6 39 9.2
HNO7LE .08 0.02} 163 '$} 2.7 1.7 3.8 9.8
#NoaLe 0.100 0,013 199 26 1.2 0.9 2.7 7.1
UNOIL § 0.097 0.013 2686 25 ° £.2 0.9 2.5 6.0
HNO9E2 0.102 0.410 236 19 0.8 0.6 k.6 6.2
UNOSL] 0.110 0.009 263 2 1.1 0.8 1.9 6.1
HNO9LE 0.099 0.010 250 2 1.0 0.9 1.7 b.2
WR10LC 0.092 0.011 160 29 1.3 0.9 2,0 6.6
UNLOLX 0.08% 0.007 158 29 1.2 0.9 1.9 6.7




Tabie A4.--Peltigers aothosa lichen amalytical vesults for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska (converted to dry-weight basis) (continued).

::::::=::==::::::‘.‘:::::::::::::::3::8!!!8::!8:.’.::::1::=Z::::lll::lk:!:xtl!:::!l::::::::::Kl:‘-’:X::::l’!xl::::l:::::::::‘:
Sasple P, % 1, 1 Na, ppm Bz, pea  Ce, ppn Co. ppa Cr, ppa Cu, ppa
South Traverse
WSOLLC 0.122 0.009 64 kX 1.3 1.0 2.1 6.5
WSOLLX 0.123 0.015 b4 KE 1.2 {.1 2.2 7.1
N$02LC 0.130 0.009 128 38 1.5 t.1 2.4 7.0
HS03L1 0.196 0.016 54 47 1.7 1.1 2.7 6.3
50312 0.149 0.009 84 60 1.8 1.3 29 1.6
#503(3 0.151 0.015 17 39 1.7 1.0 34 7.0
NS03LC 0.160 0.015 99 1y 1.7 1,0 3.7 6.9
HS04LC 0,094 0.040 228 st 2.8 2,2 5,0 10
WSO5LE 0.104 0.033 146 50 2.4 1.8 .3 11
jsosLE  0.110 0.030 177 18 2.4 2.0 5.4 11
S06L2 0.103 0.028 14 Q 2.6 1.5 3.7 9.0
HS06L3 0.098 0.026 120 41 2.3 1.6 0.5 10 N
¥S06LC 0.104 0,029 147 A4 2.4 1.7 3.9 3.8
WSOLC 0,116 0.019 110 3% 1.6 1.2 3.6 8.3
H508LC 9.119 0.013 e 0 1.4 1.0 2.1 7.
HS09L 1 0,108 0.013 23 7 1.0 0.8 1.8 8.3
¥S09L2 0.120 0.011 138 2 0.9 0.7 2.0 7.0
HSO9L3 0.150 0.013 126 41 L4 1.0 2.4 6.3
HSO9LE 0.125 0.009 173 kY] 1.3 0.8 t.7 7.4
WS10LC 0.148 0.014 199 31 1.1 0.8 1.7 5.6
WS1ILC 0.142 0.012 222 kK 1.3 0.9 1.9 5.9
USLILX 0.146 0.012 225 34 1.3 0.9 1. 5.9

......................................................................................................................
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Pb, ppa S¢, ppr

Nil ppa
KN

Nd, ppa
1.0

Ho, ppa

(0.5

Li, ppe

0.7

La, ppr
£.0

0.7

area, Alaska (converted to dry-woight basis) (contisued).
Ga, pra

Table Ad.—-Paltigera apthosa fichen analytical results for the Wrangell-Saint Ellas National Park and Preserve study
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Table Ad.--Peltigera apthosa lichen analytical results for the Wremgell-Salnt Eliss National Park and Preserve study

area, Alaska (converted to dry-meight basis) {continued).

La, ppr Li, poe Mo, ppa Nd, pps  Ni, ppe  Pb, ppm  Sc, ppa

62, ppa
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Yable Ad.--pelticera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska {converted to dry-weight basis) (continued).

' ::::lxz!:::z:::‘:::::!:::::::::::Slll::xl:::::::::::5!!!:=:=l!::::::l;:::::::::::!l::::llll::!!lllx:!lll!:l:::::::::::
Sample sr, ppmn V, ppm Y, ppa b, ppn In, ppa  Hg, ppa Total §, %
fast Jraverse
NEOILC 3t 5.8 0.7 (0.1 F2] 0.08 0,07
WEOILX 31 5.8 0.8 0.1 2 0.07 0.0
HEOZLL 29 5.1 0.6 (0.1 3 0.12 0.09
WED2L2 3 5.4 0.7 (0.1 23 0.11 0.07
NEOA3 28 5.3 0.7 (0.1 rs) 0.06 0.07
WEOZLC 30 5.3 0.7 (6.4 26 0.1t 0.07
NEO3LL ] 10 1.3 0.1 37 0.09 0.10
WEQ4LC Q 9.3 {1 0.2 » 0.06 0.08
MEOSL{ i8 11 1.3 (0.1 30 0.06 0.08
WEOSL2 53 11 1.3 (0.1 30 0.06 0.08
WEOSLY 36 9.1 1.1 0.1 2 0.05 0.08
WEOSLC 8 | 1.3 (0.1 30 0.06 0.08 .
WEOSLC 53 12 1.6 (0.1 2 0.09 0.07
WEOZLC - 38 8.4 1.1 {0.1 0 0.06 0.09
NEOBLL n 6.0 0.8 (0.1 28 0.08 0.07
WE0BL2 40 1.5 1.0 (0.1 50 0.10 0.09
WEDBL3 32 6.0 0.8 (0.1 33 0.06 0.08
NEOSLC 33 6.0 0.8 (0.1 3 0.09 0.08
WEDPLE 36 1.9 1.1 (0.1 34 0.07 0.08
WELOLC 44 9.5 1.3 (0.1 3 0.11 0.08
¥EL1LY 7} 9.8 1.5 0.2 28 0.0 0.07
WEL1L2 50 12 1.6 0.2 3t 0.09 0.07
MELIL ') 12 1.6 0.2 2% 0.10 0.06
HEL1LC 52 12 1.7 (0.1 30 0.11 0.07
Horth Traverse

WNOLLC 34 5.9 0.7 (0.1 28 0.08 0.09
WHOLLX 33 6.0 0.7 (0.1 3t ¢.07 0,09
No2LC 34 5.2 0.7 (0.1 21 0.07 0.09
§NO3EL 30 6.3 0.7 (0.1 30 0.07 0.09
¥NO3L2 30 7.0 0.9 (0.1 33 0.08 0.08
HHO3L3 23 5.0 0.7 (0.1 24 0.04 0,08
HNOILC 29 6.2 0.8 (0.1 28 0.04 0.08
¥N04LC 39 9.8 1.2 (0.1 @ 0.09 0.09
UNOSLE 35 8.6 1.1 (0.1 32 0.08 0.08
WNOSL Y 26 7.0 0.9 .1 30 0.11 0.09
UNOSL2 A0 10 1.2 0.1 Q 0.12 0.08
WRO6L3 1 8.0 1.1 (0.1 32 0.06 0.08
UNOSLE 3t 8.2 1.1 (0.1 3 0.07 0.08
WNOTLC 30 8.9 1.2 0.1 28 0.08 0.08
Who8Le 24 §.5 0.6 (0.1 3 0.1 0.08
WNOILL 25 .5 0.6 (0.4 43 0.08 0.10
WNO9L2 19 3.1 0.4 (0.1 39 0.10 0.09
WNOIL3 20 3.6 0.4 (0.1 38 0.09 0.09
UNQILC 21 3.7 0.5 0.1 39 0.07 0.09
UN10LC 25 (4 0.6 (0.1 45 0.11 0.09
R10LX 25 4.3 0.6 (0.1 € 0.1 0.09

----------------------------------------------------------------------------------------------------------------------



Table Ad.--Peltigera aothess lichen analytical results for the Wrangell-Saint €lias Matlonal Park and Preserve study
area, Alaska (converted to dry-welght basis) (continued},

A3 I3 33 T3 ¢ R 43 €11t 3¢+t st T it 1ttt it e+ttt 2ttt a vt s ¥+ et iV -t et 2 e ¢33 4 ¢4 ¢ ¢ l====l‘====:==!l:=::!::::=:
Saaple Sr, ppa V, ppa Y, ppa Yb, ppa In, ppr Hg, ppn Total S, %
south Traverse
WSOILC K] 4.7 0.6 (0.1 28 0.06 0.09
HSO1LX 35 {9 0.6 (0.1 29 0,09 0.09
¥502LC 33 5.4 0.7 (0.1 B[] 0.07 " 0.08
NS03L1 39 5.9 6.8 .1 38 0.08 0.07
#s03L2 48 6.7 0.9 (0.t K+ ) 0.09 0.07-
Ws03L3 29 5.5 0.7 (0.1 29 0,06 0.07
wso3Lc 36 5.8 0.7 (0.4 3 0.08 0.07
WS04LC 48 11 1.4 (6.1 32 0.08 0.07
¥505LC Q 10 1.3 (0.1 3 0.08 0.08
HSD6LL 4 9.6 13 (0.4 {2 0.16 0.10
NS04L2 4] 9.0 1.2 (0.1 3 0.09 0.07 .
WS06L3 37 8.1 14 0.1 k1| 0.12 0.09 s
Hs04LC -4t 9.0 1.2 (0.1 3 0.10 0.09
wsone . - 3 6.4 0.9 (0.1 27 0.14 0.08
Ws08LC 3 4.9 0.7 (0.4 27 0.11 0.08
WSO9L1 23 §.1 0.5 (0.1 35 0.12 0.11
WS09L2 24 3.3 0.5 {0.1 27 0.12 0.10
Hso9L3 32 4.3 0.7 0.1 21 0.10 0.08
WS09LC 27 4.2 0.6 0.1 27 0.08 0.09
WS10LC 22 3.7 8.6 0.4 28 0.12 0.08
HS1tLC 2 4.t 0.6 (0.1 25 0.12 0.08
WS1ILX 23 4.2 0.6 6.1 25 0.09 0.08
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Table AS.-- pices glauca (white spruce),-needies and twigs, analytical results for the Wrangell-Saint Elias
National Park and Preserve study area, Alaska (ash-weight basls, unless noted with aa t).

XYE RN ER SN IENE L R NN T NN S E T I NN R R R I ST Y C N T S S R N NI IR T S R N R I TN N NN S S TS S n S SR RS R SIS IZIS TR =SS

Sample  Latitude Longitude Al, ¢ Ca, ¥ Fe, $ K, % Hg, % e, % P, % i, ¢
East Iraverse
HE01SPL 622330 1450700 0.79 17 0.55 11 2.1 0.28 2.6 0.08
WEGISP1X 622330 1450700 0.73 17 0.50 11 2.1 0.27 2,6 0,05
BEOZ2SP 622318 1450648 0.64 18 0.40 11 1.7 0.22 2.3 0.04
UEQISP 622248 1450554 2.0 20 1.2 $.3 2.9 0.67 2.2 0.10
NEO4SP 622142 1450430 0.85 20 0.56 14 3.5 0.35 2,5 0.05
NEO5SP 622216 1450342 1.5 19 0.99 11 3.5 0.5% 3.2 0.07
NEO6SP 62205¢ 1445948 2.5 18 1.8 9.1 2.3 0.87 2.5 0.20
WEQ75P 622024 1445830 1.5 19 0.88 10 2.1 0.5¢ 2.2 0.10
WEOSP 621936 1445218 1.2 21 0.80 9.6 2.5 0.46 2.4 4.07
REQ9SP 621842 1445136 1.2 2 0.76 1 2,3 0.45 2.3 0.0§
WE108P 621830 1444918 1.5 20 0.92 9.3 2.2 0.55 2.1 D.10
ME105P2 621830 1444918 0.94 19 0.60 6.8 1.9 0.33 1.4 0.07
WEL1SP 621730 1444042 1.3 17 0.58 1 2.5 0.¢7 3.2 0.05
HEL19PX 621830 1444642 1.2 17 0.74 13 2.5 0.45 3,8 0.07
Morth Traverse
WHO1SP 622348 1450649 0.83 18 0.53 15 2.4 0.3 3.4 0.05
WNO15PX 622348 1450648 0.81 17 0.55 - 15 2.3 0.30 34 0.05
KNO28P 622342 1450612 0.67 17 0,41 14 2.3 8.25 33 0.04
URO3SP 622424 1450542 1.5 20 1.0 10 3.4 0.53 2,5 0.1¢
exR045P 622512 1450512 0.2¢ 21 0.50 9.5 2.8 0.29 1.9 0.05
WNOSSP 622642 1445936 1.7 19 1.1 11 2.5 0.58 2.3 0.160
WNOSSP 622448 1445242 1.9 20 1.3 8.2 2.5 0.65 1.6 0.10
UNO75P 622618 1445130 1.5 19 1,0 9.6 2.4 0.52 2.1 0.10
UNoBsSP 622712 1444900 0.92 22 0.59 9.7 2.2 0.34 24 0.05
WNO9SP 623518 1443142 0.72 18 0.52 16 2.6 0.27 2.8 0.0%
WR10SP 623736 1443030 .90 A 0.59 8.6 2.0 0,33 1.8 0.05
WR10SPX 623730 1443030 8.91 25 0.62 9.9 2.4 ¢.33 1.3 .06
South Traverse
Ws015P 622324 1450724 0.6 19 0.46 14 2.0 0.22 2.8 0.04
Wse15PY 622324 1450724 0.61 19 0.45 14 2.0 0.22 2.7 0.04
Ws025P 621024 1450718 0.79 18 0.54 12 2.2 0.29 2.7 0.05
Wso3se 622248 1450712 0.49 17 0.48 13 2.3 0.26 3.3 0.05
US045P1 622118 1450630 1.8 19 11 10 2.0 0.63 2.0 0.10
Hs045p2 622118 1450630 1.1 18 0.75 12 2.3 0.3 2.2 0.06
WS04SP2 622118 1450820 1.0 21 0.67 9.5 24 0.37 1.8 0.9S
WsQ6sp 621300 1450436 1.5 22 ¢.97 8.9 1.3 0.5) 1.8 0.10
Wsa75pP 621206 1450432 0.9 20 0.64 13 2.4 6,33 3.2 0.06
Hs08se 621206 1450554 0.79 i Q.49 %.9 1.9 0.29 2.2 .44
¥SQ9SpP 621100 1440354 0.46 21 0.20 15 2.6 0.20 1.7 0.02
us105¢ 520730 1450318 6.54 24 0.20 10 1.9 0.20 1.9 0.03

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



Table A5.-- picea glauca (white spruce), noedles and twigs, analytical results for the Wrangell-Saint €lias
National Park and Preserve study area, Alaska {ash-weight basis, ualess noted with an ¢} (continued).

133343333 PSP I I P P S P E St E E A At F ¥ 1 133 P A3 v 11 242223 Pt S+ T E I3 e 3 - TRt L s bt s st 2ttt e et 343 £33

Sample Mo, ppr  Rg, ppm A3, ppa Au, ppa B2, ppa 80, ppa Bi, ppa  Cd, pea (e, ppa

T L LT L T T T T P L L Ll L LTS LT T

East Travesse
WEOLSPL 3400 U (20 (20 1800 (2 (20 ( (8
REO1SPIX 2800 {4 (20 {20 £800 (2 {20 {4 (8
KEO2SP 2600 { {20 {20 2200 {2 {20 { (8
WEO3SP 15000 «“ {20 (20 820 (2 {20 U ]
HEO4SP 19000 (4 (20 (20 1000 (2 {20 {4 (8
WEOSSP 6500 {4 (20 (20 1300 (2 (20 4 (8
WEOSSP 14000 (4 (20 (20 1160 (2 {20 (4 10
WEOTSP 25000 (4 {20 (20 470 ¢} (20 4 §
HEOBSP 14000 «“ (20 (20 460 2 (20 (4 8
WEOSSP 30000 (4 20 (20 320 (2 (20 4 (8
WEL0SP 31000 7 (20 (20 240 (2 {20 U (8
HELOSP2 6300 4 {20 (20 140 (2 (20 {4 (8
NEL1SP 14000 T (20 (20 240 {2 (20 (4 (8
WELISPY 21000 (4 (20 (20 230 (2 (20 (4 (8

North Iraverse
UNOISP 2800 7 (20 (20 1400 (2 (20 (% (s
KNOLSPX 3800 « (20 (20 1400 {2 (20 {4 (8
NNO2SP 1100 (4 (20 (20 2300 (@ (20 " (8
NNO3SP 14000 (4 (20 {20 1000 ¥ (20 (4 9
HNO4SP 13000 7l (20 (20 1100 (2 (20 " (8
WNOSSP 26000 (4 {20 {20 730 (2 (20 {4 10
RNOSSP 18000 (4 (20 (20 650 Q (20 (4 10
WNO7SP 23000 4 (20 {20 810 (2 (20 (4 (8
UNOBSP 27000 (4 (20 {20 650 (2 (20 {4 {8
HNO9SP 30000 “ (20 (20 500 Q2 (20 ( (9
HNLOSP 15000 u (20 {20 1200 2 (20 « (8
WNI0SPX 16000 T (20 (20 1200 Q (20 { (¢

South Traverse
usolsp 2500 7 (20 (20 1400 Q2 (20 { (8
HSOLSPX 2200 (4 (20 {20 1400 Q (20 1 (8
¥S02sP 2400 Q4 (20 (20 1700 Q2 (20 (4 (8
WS03SP 2100 (4 {20 (20 2700 (2 (20 (4 8
WS04SP1 25000 (4 (20 (20 1400 (2 (20 4 9
WS04SP2 24000 (4 (20 {20 920 {2 (20 (4 (8
WS04SP3 26000 4 (20 (20 200 (2 (20 {4 (8
HS06SP 18000 {4 (20 (20 900 (2 (20 ] (8
§S078P 20009 {4 (20 (20 760 2 (20 4 (8
HSOBSP 6000 (4 120 (20 830 (2 (20 u (8
0S095P 13000 T (20 (20 §70 @ (20 (4 (8
MSLOSP 5300 Q4 {20 {20 1200 @ (20 { (8

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

rx4



Table 45.-- plcea alauca (white spruce), needles and tulgs, analytical results for the drangell-Saint Elias
National Park and Preserve study area, alaska (ash-weight basis, ualess noted with an ) (continced).

FEZEIXF S TSRS RN SN S X I Z R N R K I Sk I I K Y I K I RN S I I N EN AR S S SRS TSR gSS ARSI IARRIZRZTI= RS

Sample Co. ppe  Cr,ppR Cu, ppn Eu, ppn B4, ppw Ho, ppx  La, ppm  Li, pps Mo, ppa

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

fast Traverge
VEOLSPL 5 20 39 i 1) (8 {4 5 (4
WEQISP1X 5 20 40 “ {8 (8 { 5 {
WEO25P 6 10 39 ( (@ (0 (4 7l i
NEO3SP 9 §5 60 { 2 (8 6 10 (4
HEQUSP 5 27 13 ( 28 (8 4 10 (4
NEOSSP 7 37 52 ( 10 (] 3 10 (¢
NEQ6SP 9 66 65 { 22 (8 8 9 {4
HEO7SP 6 50 66 (4 36 (8 6 8 (4
WE0BSP 5 3 $6 (4 20 {8 5 7 (4
NE095P 6 4 62 { 3 {9 5 6 {4
WEL0SP 6 51 62 4 39 (8 5 ? {4
WE108P2 § 22 9 (4 10 (9 (] 5 [t
HE115P 7 2 69 U 20 (8 4 5 {
WEL15PX 7 4 73 {4 26 (8 i 6 4

Morth Traverse
WNO15P 6 2t 63 u {9 (8 ¢ | {4
WUNOLSPX 5 20 59 (4 (8 (8 (4 § (4
UNO28P § 20 53 4 (8 (8 4 ¢ (4
UND3SP 7 Q2 87 “ 20 (8 5 10 {4
WNO4SP 3 3\ 57 { 20 (8 4 9 “
WNO5$P 9 o 69 (4 34 (8 6 10 4
HNO6SP 8 63 6t (4 23 (0 7 10 (4
WROTSP 7 50 34 4 24 (8 6 20 (4
WNO8SP 6 28 63 (4 3¢ (8 § 5 «“
UN095P 4 24 63 {4 32 8 {4 5 5
WN105P 6 25 53 (4 20 (6 | " (4
WN10SPX 5 27 53 {4 25 (8 & 5 T

South Traverse
¥5019P 3 20 59 (4 {8 ® 7 ¢ 7l
NS01$PX 3 20 57 - (8 {8 (4 § {4
WSD25P 6 2 45 (4 @ {8 (4 b 6
Hs03sp 3 20 4 ( (8 (8 (4 ] 8
#S045p1 7 48 68 (4 32 (8 6 10 {4
US045P2 7 30 61 (4 29 (8 5 8 4
NS04SP3 6 36 50 (4 33 (8 § 10 {4
NS0LSP ] 38 49 {4 25 8 S 9 (4
WS075p 5 28 59 (4 30 (8 5 6 (4
WS085P 5 20 “ {4 10 (8 4 3 (4
#5095 { 10 " U 10 (8 u T 4
¥5105P 5 10 51 ¢ (8 (8 (U “ v

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



Table AS.-- Plces alauca (white spruce), needles and twigs, analytical results for the Wrangsll-Saint Elias
National Park and Preserve study ares, Alaska (ash-weight basis, unless noted with aa t} (continued).

23333 433181133 1S4t et it I+ N ¢4 P E 471 P12 2443 2435 3T 32443 S22 d S I3 P 43335431t F A3+ ¢t i e43 4493341
Sawple Nb, ppe N4, ppm Ni, ppx  Pb, ppm  Sc, opm S, ppR  Sr, ppm Y2, ppm  Th, ppr U, ppa
fast Traverse
WEL1SPYL (8 (8 20 {8 (4 (10 1100 (80 B - (200
HEOLSPIX (0 (8 20 (8 (4 (10 {160 (60 {8 (200
WE025P (8 (8 21 (8 {4 (16 1300 {80 (8 (200
UE03SP {8 (9 39 (8 S {10 580 (80 (8 (200
WEO4SP (8 (8 28 (9 {4 (10 1100 (80 (8 (206
HE0SSP (6 (9 I (8 { {14 1200 (80 (8 (200
MEOSSP {8 ] 4 {8 6 (10 960 (80 (8 (200
WEOTSP {8 (8 4 {8 {4 {10 750 (80 8 (200
HE0BSP (] {8 51 {8 {4 (10 1700 (80 - (8 (200
KEOSP (8 (8 30 {6 {4 {10 970 (80 10 {200
RE105P {8 10 Y] (8 {4 (10 930 (80 10 (200
4E105P2 (8 (8 26 (8 { (16 950 (80 (8 (200
NEL15P {8 . (8 50 {8 {¢ (10 10 80 (8 (200
HEL15PX (8 L (8 {8 {8 i {10 710 (80 (8 {200
Horth Traverse
HNo15P {8 (8 20 {8 {4 (10 1200 (80 (9 (200
WNO1SPX (9 (8 20 (8 4 (10 1200 {80 {4 (200
WND2SP (8 (8 20 (8 {4 (10 1400 (80 (8 (200
WNOISP {8 10 29 (8 (4 (10 930 {80 (8 {200
WNOKSP (8 {8 20 - (8 {4 {10 130 (86 (8 (200
WNO5SP (9 {8 2 8 4 {10 490 (80 10 (200
uNOBSP (9 10 41 {8 5 (10 530 {80 {8 (200
WNG75P {8 (9 34 (8 ¢ {10 §30 (80 9 (200
WNO8SP 8 (8 20 (8 (4 {10 620 (80 (6 (200
- WNO9SP (9 (8 20 (9 {4 (10 730 (80 10 {200
WYN10SP (8 (9 20 (8 (4 {10 940 (80 (8 (206
uNiosPY ¢ 8 20 €] 4 (10 960 {80 (8 {200
South Iraverse
H5016p (8 (8 38 (8 ¢ {10 1300 (86 (8 {200
#saisPX (8 (9 10 (8 {4 (10 1360 (80 (8 (200
50249 (8 {8 P {8 (4 {16 1300 (80 (8 (200
Hsoasp {8 (8 20 8 (4 (10 1600 (80 (8 (200
W5045P1 (8 (8 3 (8 {4 {10 820 {80 8 (200
H5045P2 (8 {8 26 (8 { (1 730 (80 8 (209
us04sp3 (9 (8 23 1§} “ (10 610 (80 (8 (200
HS06SP (8 (8 23 (8 {4 (16 720 (80 {8 (200
k5075¢ (8 (8 21 {8 (4 10 686 {80 (8 (200
HS085p (8 (8 20 (¢ 4 (10 860 (80 (8 (200
NS098P (8 (8 10 (8 (4 (10 1100 (80 (9 (200
¥s10sp (8 (8 20 (8 «“ (10 1100 (80 (8 (200

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



Table A5.-- Pice2 glauca (white spruce), neadles and twigs, analytical results for the Wrangell-Saint Elias
National Park and Preserve study avea, Alaska (ash-weight basis, unless noted with an s} (continded).

BRI 71633333+ 3 1 E3 V3 1313 2433333 33 314313t PCR VPSP P HE A 3SR IS IS 44 it 131933 s T P43 I A4 oS3ttt 1 ¢4 74

Sagple Vv, ppa Y, ppa Yb, pps o, PP Ko, ppat Total §, %t Ash, &%

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

fast Traverse
HEO1SP1 20 «u (2 370 0.04 0.06 .94
NEOISPIX 10 (4 Q 970 0.02 0.06 4.83
WEO25P 10 t ¥ 940 0.07 0.06 5.12
WEQ3SP 39 ] 2 1700 0.03 0.05 4.15
NEOASP 20 T (2 2300 0.02 0.06 2.95
WED5SP kb3 4 2 2000 0.00 - 0.05 3,60
WEQSSP §1 6 (2 1200 ©0.02 0.05 3.96
HEOTSP 26 { 2 2100 0..02 0.06 3.70
WEQBSP 22 i (2 1800 - 0.03 0.05 3.26
KEQ9SP 2« Q2 1600 0,03 0,05 kW2,
WeL05P 26 ¢ 2 1900 0.02 0.05 3.31
WE105P2 20 (4 2 1200 0,02 0.07 5.41
NEL1$P 20 {] (2 1500 (6.01 0.06 3.18
HE115PX 20 Y (2 1500 0.02 0.07 3.21

Horth Traverse
HNOLSP 10 7! (2 1300 0.02 0.06 3.81
UNO1SPX 20 (4 12 1300 0.02 0.06 3.9%
¥N025P 8 4 2 910 0.02 0.08 5.52
UNOISP a (4 (2 2200 0.02 (0,05 2.56
ENO4SP 10 {4 2 1900 0.02 0.06 KK
UNOSSP 3 ( Q 2000 0.02 0.06 3.82
HNOBSP 39 5 (2 1700 0.03 0.05 3.84
WNO7SP 32 4 (2 2100 0.02 0.07 9.93
WNOBSP 20 <4 Q 2200 0.03 0.06 .18
WNO9SP 16 (4 (2 2700 0.02 0.06 2,48
| WNLOSP 20 “ (2 2700 0.02 0.06 3.82
HN10SPX 20 t (2 2700 0.03 0.06 3.64

south Traverse
us01sP 10 (4 Q §000 0.02 £.07 4.42
HSO1SPX 10 (4 (2 1000 0.05 0.07 ¢.20
Hs0250 10 (4 {2 1100 0.02 0.06 4,565
H5035p 10 “ 2 1400 0.02 0.06 T
WS045P1 32 4 Q 1990 0.02 ¢.05 3.92
K5045P2 21 ( Q 1700 0.03 0.07 3.68
504503 20 4 Q 1700 0.02 0.06 §.07
¥5065P 28 (4 ¥ 1900 0.03 0.05 4.82
wsS075pP 20 (] (2 1500 0.03 0.06 3.24
HS08sP 10 u v 1600 0.02 0.05 3.84
¥5095p 7 (4 (2 2100 0,02 0.07 2.72
N5108p 7 4 Q 800 ©0.06 0.07 4,40

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

rLd



Table A6.-- icea alauca (white spruce), needles and twigs, analytical results for the Wrangell-Saiat Elias
Mational Park and Preserve study area, Alaska (converted Yo dry-weight-basis).

:l!::!:Z:t::X:::I::::!::Z:::::::::==:l::Z!:::X::::E‘f:f:::t:::EE:::::::!::Z!::===:z::::::z:::!::E::ﬂ::l:f:::::!tﬂ
Sample Latitude Longitude  Al, % Ca, t Fe, ¢ £ 3 Hg, ¢ Na, ¢ P, s
fast Traverse
WEOISPL 422230 1450700 0.033 0.84 0.02? 0.54 0.104 0.014 0.128
WEOLSPIX 622330 1450700 0.038 0.62 0.024 .53 ¢.101 0.013 0.126
BEQZSP 622318 1450648 0.033 0.92 0.020 0.56 0,087 0.011 0.118
WEa3se 622248 1450554 0.083 0.83 0.0%0 0.39 0.104 0.029 0.091
WEOLSP 622142 1450430 0.02% 0.59 0.017 0.4) 0.103 0.0£0 0.07¢
WEQSSP 622216 1450342 0.054 0.68 0.036 0.40 0.126 0.020 0.11%8
YE06SP 622054 1445948 0.099 0.7t 0.059 0.3 0.091 0.034 0.099
WED7SP 622024 1445830 0.0%5% 0.70 0.033 0.3 0.076 0.019 0,081
HEOBSP 621936 1445318 0.039 0.68 0.026 0.31 0.082 0.0t5 0.078
REO9SP 621842 1445136 0.045 0.93 0.029 0.41 0.087 0.017 0.087
NEL0SP 621830 1444918 0.050 0.66 0.030 0.31 0.073 0.018 0.070
WELOSP2 621830 1444918 0.051 0.97 0.032 0.37 0.103 0.018 0.078
KEL1SP 621730 1444042 0.041 0.54 0.018 - 9.45 0.080 0.015 0.102
WELISPX 621830 1444642 0.039 ¢.5% 0.024 - 042 0.080 0.014 0.122
North Ifraverse
UROLSP 622348 1450648 0.032 0.6% 0.020 0.5 0.091 0.012 0.130
WNO1SPX 622348 1450648 0.032 0.48 0.022 0.60 0.092 0.012 0.136
WND259 622342 1450612 0.037 0.94 0.023 0.77 0.127 $.014 0.162
WNO3SP 622424 1450542 0.039 0.5 0.026 0.26 0.087 0.014 0.064
ENO4SP 622512 1450512 0.028 0.78 0.019 0.35 0.204 0.011 0.071
WNOSSP 622642 1445934 0.065 0.73 0.042 0.42 0.096 0.022 0.088
WxosSP 622448 1445242 0.073 0.77 0.050 0.3 0.096 0.02%5 0.061
WNO7SP 622618 1445130 0.05% 0.75 0.039 0.3¢ 0.0%4 0.020 0.083
KNOBSP 622712 1444900 0.029 0.59 0.018 0.31 0.069 0.01t 0.066
WND9SP 623518 1443142 0.018 0.4S 0.013 0.40 0.064 0.007 0.069
UR105P §23730 1443030 0.034 9.92 0.022 0.33 0.076 0.013 $.069
HH10SPX 623730 (443030 0.033 0.9 0.023 0.32 0.076 0.012 0.069
South Iraverse
NSO15P 622324 1450724 0.027 0.84 0.020 0.62 0.088 0.010 0.124
H5015PX 622324 1450724 0.026 0.80 0.019 0.59 0.084 0.009 0.113
#5025P 621024 1450718 6.035 0.62 0.02% 0.55 0.100 0.013 0.123
NS03sP 422248 1450712 0.031 0.76 0.021 0.58 0.103 0.012 0.147
HsS045py 622118 1450630 0.07% 0.74 0.043 0.39 0.078 0.025 0.078
W5045P2 622118 1450630 0.040 0.66 0.026 0.44 0.085 0.014 0.081
HsG45P3 622118 1450630 0.04) 0.85 0.027 0.39% 0.085 0,018 ¢.073
NS04SP 621300 1450436 0.072 1.06 0.047 0.43 0.063 0.025 ¢.087
W5075p 621206 1450412 0.029 0.65 0.02t ¢.42 0.078 0.011 0,104
HsQ8s? 621206 1450554 0.030 0.981 0,019 0.38 0.073 0.011 0.064
Ws09SP 621100 1440354 0.013 0.97 0.005 0.4} 0.07( 0.005 0.046
WS105P 620730 1450318 0.024 0.94 0.009 0.45 0.095 0.009 0.085

.................................................................................................................
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Table A6.-- pices glauca (white spruce), needles and twigs, amalytical results for the Wrangeil-Saint £lias
National Park and Preserve study atea, Alaska {converted to dry-weight basis) (continued).

I3 T LR L b 4 $ 3 $ 33T S P T P P 432 4 S P E P A A A Lttt P LA PP 2L TV Rt ¢ £4 2 2 R PR U202 2222222 ¢ 278 223

Sasple Ti, % Hn, ppa Ba, pom Ce, ppa ‘Co, ppu Cr, ppu Ce. ppa G, opa
East Yraverse
NEO15P1 0.002 169 89 (0.4 0.2 1.0 1.9 0.4
HEOLSPLX - 0,002 135 a (0.4 0.2 1.0 1.9 (0.4
~ WEQ2sP 0.002 133 113 (0.4 0.3 0.5 2.0 0.4
REO3SP 0.004 623 kL] 0.4 6.4 2.3 2.5 0.9
WEO4SP 0.001 581 30 (0.4 0.1 0.8 2.2 0.8
: MEOSSP 0.003 234 47 (0.4 0.3 1.3 1.9 0.4
WEOLSP 0.008 554 { 0.4 0.4 2.6 2.6 0.9
WEO7SP 0.004 1073 1? 0.3 0.2 1.9 2.4 1.3
HE08SP 0.002 456 15 (0.4 0.2 1.1 1.8 0.7
WEO9SP 0.002 1131 12 0.0 0.2 1.5 2.3 1.4
VE105P 0.003 1026 8 (0.4 0.2 1.7 2.4 13
WE105P2 0.004 341 8 (0.4 0.3 1.2 2.1 0.5
WERLSP 0.002 445 8 (0.4 0.2 0.8 2.2 0.6
WEL115PX 0.002 - 674 7 {0.4 0.2 1.4 2.3 0.8
North Traverse
_WNO1SP 0.002 107 53 0.4 0.2 0.9 2.4 (0.4
WNO1SPX 0.002 154 56 (0.4 0.2 0.8 2.3 (0.4
HNO2%P 0.002 §1 127 0.4 0.3 i.4 29 0.4
WNO3$P 6.003 358 26 0,2 0.2 i.1 1.7 0.5
wko45P 0.002 485 i (0.4 0.2 0.8 2.1 0.7
WNOSSP 0.004 993 28 0.4 0.3 1.9 2.6 1.3
WNOSSP 0.004 691 25 0.4 0.3 2.4 2.3 0.9
WNO75P 0,004 904 2 (0.4 0.3 2.0 2.2 1.1
WN08SP ¢.002 851 20 (0.4 0.2 0.9 2.0 1.1
YNO9SP 0,001 744 12 0.4 0.1 0.6 1.6 0.8
WN10SP 0.002 573 46 (0.4 0.2 1.0 2.0 0.8
Wi10SPX 0.002 582 44 {0.4 0.2 1.0 1.9 0.9
South Iraverse
NSO1sP 0.002 11 62 0.4 0.3 0.9 2.6 0.4
HSOISPX - 0,002 92 59 (0.4 0.2 0.8 2.4 (0.4
WS025P ¢.002 109 17 (0.4 0.3 1.0 2.0 0.4
Ws035p 0.002 94 120 0.4 0.2 0.9 Z.1 (0.4
US04SPY 0,004 980 55 0.4 0.3 1.9 2.7 1.3
KS045P2 0.002 883 34 (0.4 0.3 1.1 2.2 .1
W504503 0.002 1058 28 (0.4 0.2 1.2 2.0 1.3
US065P 0.005 868 4 0.4 0.4 1.8 2.3 1.2
Wso2sp 0.002 648 25 (0.4 0.2 4.9 1.9 t.0
Ws08sP 0.002 230 32 (0.4 0.2 0.8 1.8 0.4
45094P $.001 354 18 (0.4 6.1 0.3 .9 0.3
WS105P - 0.001 237 54 (0.4 0.2 0.4 2.3 {6.4

----------------------------------------------------------------------------------------------------------------



Table A6.~- Pigea glaucs (white spruce), needles and twlgs, amalytical results for the Nrangell-Saint Elias
National Park and Preserve study avea, Alaska {converted to dry-weight basis) (continued).

S I I It I T it i it A i s s L Tt I 3 F 3 P A i I+ T e 3 43 23 o s V4 T H S S+ S SRS 3 T E Pt 3t T L S ¥4 ¥ 4 4 ¢ ¥
Sample La, ppa ti, ppm Ho, ppt Nd, ppr Ni, pps S¢, ppB ST, ppa Thy ppa
fast Irayerse
§E01SPY (0.4 0.2 (0.4 (0.4 1.0 (0.4 54 (0.4
WEOLSP1X (0.4 0.2 (0.4 (0.4 1,0 (0.4 53 (0.4
WEQ25P (0.4 (0.4 (0.4 (0.4 1.1 (0.4 67 (0.4
WEQ3SP 0.2 0.4 (0.4 (0.4 1.6 0.2 A 0.4
HEO4SP 0.1 0.3 (0.4 (0.4 0.8 (0.4 32 (0.4
WEOSSP 0.2 0.4 (0.4 (0.4 £.0 (0.4 [k} (0.4
WEQ6SP 0.3 0.4 (0.4 0.4 1.9 0.2 36 {0.4
WE075P 9.2 0.3 (0.4 (0.4 1.8 (0.4 28 0.3
YE08SP 0.2 0.2 (0.4 (0.4 1.7 (0.4 5% (0.4
NEOISP 0.2 0.2 (0.4 (0.4 1.4 (0.4 37 0.4
WELOSP 0.2 0.2 (0.4 0.3 1.4 (0.4 i 0.3
WE105P2 0.4 0.3 0.4 (0.4 14 (0.4 51 (0.4
WELLSP 0.1 0.2 0.4 {0.4 1.6 (0.4 23 (0.4
HEL1SPX 0.1 0.2 0.1 (0.4 1.5 (0.4 23 0.4
North Traverse
WHO15P 0.2 0.2 {0.¢ (0.4 0.8 (0.4 13 0.4
WNO1SPX (0.4 0.2 (6.4 (0.4 0.8 (0.4 8 (0.4
UNO2SP 0.2 0.2 (0.4 (0.4 1.1 {0.4 77 (0.4
WRO3SP 0.1 0.3 (0.4 0.3 0.7 (0.4 24 (0.4
uNo4SP 0.1 0.3 {0.4 (0.4 0.7 {0.4 27 (0.4
UKOSSP 0.2 0.4 (0.4 0.4 1.2 0.2 19 0.4
WNOGSP 0.3 0.4 (0.4 0.4 1.6 0.2 20 (0.4
WNO75P 0.2 0.8 (0.4 (0.4 1.3 (0.4 2 0.4
§NoBSP 0.1 0.2 0.4 (0,4 0.6 (0.4 20 0.4
UNO9SP (0.4 0.1 0.1 (0.4 0.5 (0.4 18 0.2 -
WN10SP 0.2 0.2 (0.4 (0.4 0.8 (0.4 3 (0.4
UN1O0SPY 0.1 0.2 (0.4 0.9 0.7 (0.4 35 (0.4
South Yraverse
us01sp 10.4 0.2 (0.4 (0.4 1.7 (0.4 57 (0.4
HS015PY (0.4 0.2 (0.4 (0.4 0.4 (0.4 55 (0.4
NS025P (0.4 0.3 0.3 (0.4 1.0 (0.4 59 {0.4
s03s0 (0.4 0.2 0.4 (0.4 0.9 (0.4 87 (0.4
HS045P1 0.2 0.4 0.4 (0.4 1.2 (0.4 2 0.3
RS045P2 0.2 0.3 {0.4 (0.4 1.0 (0.4 7 (0.4
u$045P3 0.2 0.4 (0.4 (0.4 0.9 10.4 25 (0.4
WS0s$P 0.2 0.4 0.4 (0.4 1.1 (0.4 35 (0.4
Uso75p 0.2 0.2 {6.4 (0.4 0.7 0.4 2 (0.4
NS0asP (0.4 0.2 (0.4 (0.4 0,8 (0.4 3 10.4
¥S095P (0.4 (0.4 (0.4 (0.4 0.3 10.4 30 (0.4
HS108P (0.4 (0.4 (0.4 (6.4 0.9 (0.4 €9 (0.4

----------------------------------------------------------------------------------------------------------------



Table A6.-- Picea glauca (white spruce), nsedles and twigs, amalytical results for the Wrangell-Saint Elias
National Park and Preserve study area, Alaska (converted to dry-weight basis)} (continued).

(I 1323 P I A+ A vttt i3 11t e v i it Pt it a 113 3T R 1111 ¢ 11433383 3339344382 -+ 2 A bt vt it et ¢ 9 1
Sample v, ppa Y, ppu 2u, ppe Hg, ope Total $, ¢ Ash, ¢
East Yraverse
NEOLSP1 1.0 (0.4 48 0.04 0.06 4.94
HEOLSP1X 0.5 (0.4 Y, 0.02 0.06 4.83
HEO2SP 0.5 (0.4 48 0.07 0.06 5.12
. WEO3SP 1.6 0.2 4 0.03 0.05 £.15
NEOUSP 0.6 (9.4 68 0.02 0.04 2.95
WEOSSP 1.2 0.4 1 0.03 0.05 3.60
NEO6SP 2.0 0.2 48 0.02 0.05 3.96
WEO75P 1.0 0.1 78 0.02 0.06 3.70
WEQBSP 0.7 (0.4 59 0.03 0.0§ 3.26
HEO9SP 0.8 0.4 60 0.03 0,05 .
WE105P 0.9 0.1 63 0.02 0.05 3.31
WE105P2 1.1 (0.4 65 0.02 0.07 5.4
KE115P 0.6 (0.4 't} (0.01 0.06 3.18
WEL15PX 0.6 - (0.4 48 0.02 0.07 3.2
Morth Traverse
UNoLSP 0.4 (0.4 50 0.02 0.06 3.8¢
UNO15PX 0.8 (0.4 52 0.02 0.06 3.98
Wh025P 0.4 (0.4 50 0.02 0.08 5.52
RHo3sP 0.6 (0.4 56 0.02 (0.05 2.56
UNO4SP 0.4 0.4 At 0.02 0.06 3.73
RHO5SP 1.2 0.2 76 0.02 0.06 - 3.82
WNO8SP 1.5 0.2 65 0.03 0.05 3.8¢
WNO75P 1. 0.2 83 0.02 0.07 3.93
HNOGSP 0.6 (0.4 69 0.03 0.06 315
UNO9SP 0.2 (0.4 67 0.02 0.06 2.48
WN105P 0.8 (0.4 103 0.02 0.06 3.82
UR10$PX 0.7 (0.4 98 0.03 0.06 3.84
South Traverse
WS015P 0.4 0.4 44 0.02 0.07 §.42
WSO15PX 0.4 (0.4 @ 0.05 0.07 4.20
wso29p 0.5 (0.4 50 0.02 0.06 4.55
Wso3se 0.4 {0 .4 62 0.02 0.06 4.46
H5045P1 1.3 0.2 74 0.02 0.08 3.9
HS045p2 0.8 (0.4 63 9.03 0.07 .68
5045P3 0.8 0.4 69 0.02 0.06 4.0
HS065P 1.3 (0.4 92 0.03 0.05 4.82
HS075P 0.6 {0.4 49 0.03 0.06 3,24
Hso8se 0.4 (0.4 61 0.02 0.05 3.84
WS095P 0.2 (0.4 57 0.02 0.07 2.72
Hs105P 0.3 (0.4 36 0.06 0.07 4.48

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



Table A7.--Clading rangiferina and Ysnea Spp. {lichens) analytical vesults for the Wrarge}l-Saint Elias National Park
and Preserve study area, Alaska (ash-weight basis, unlass noted with an t).

P33 143 I T334yt $ 33 S bt 3 I 3t 123 Tt st P81 €30 3 $ 3 CF ¢ 213432130 a P33 I3 b bt 1 i34 ot ittt 3 i o4 43
Sample  Latitude Longltude al, ¥ Ca, % Fe, % K, % Mg, % Na, % P, % T, %
¢ladina rangiferina
D14-1 $35200 1484500 £.6 12 2.1 1.7 3.3 2.1 3.2 0.19
02 635200 1484500 6.1 9.1 3.2 (.6 2,2 1.4 2.4 0.24
D4-2 635200 1484500 6.4 1.7 2.9 5.4 2.5 4.3 2.4 0.18
54-1 §35200 14684500 .3 1% 2.4 2.6 2.2 1.0 1.2 0.16
$4-2 635200 1484500 4.9 {2 2.7 3.7 2.8 1.4 1.7 0.17
$4-3 635200 1484500 4.8 12 2.7 3.7 2.7 1.6 1.9 0.16
54-3x 635200 1484500 4.7 13 2.7 3.9 2.8 1.6 1.8 0.16
Ugnea Sop,
USNEASS- 635200 £484500 1.6 29 1.2 2.8 2.0 0.58 1.4 0.8

B el el el el - - — —-m e - - TN

Sample Hn, pos Ag, ppa As, ppm Au, Ppa Ba, ppa Be, ppm  Bi, ppe  Cd, ppa  Ce, pea

----------------------------------- - - R e g e e 1 S e e B A

¢Jadina rangiferiag
Dt4-1 6600 {4 {20 (20 1300 (2 (20 8 27
D2 7400 4 (20 (20 1200 (2 (20 4 8
04-2 6600 (4 (20 (20 990 (2 {20 5 59
54-1 2800 4 (20 (20 1000 {2 (20 {4 3
$4-2 2000 «u (20 (20 950 (2 (20 (4 53
54-3 1900 T (20 (20 920 2 (20 T 42
S4-3X 2000 4 (20 (20 970 2 (20 (4 47
tsnea Spo,
USNEASS- 1300 4 22 (20 1600 (2 (20 8 69

e D it Dy 8 T o A e 0 9 e e D D e e kN e P e R Rt Y e Ry

Sample Co, ppn Cr, ppm  Cu, ppa Eu, ppe  Ga, ppa Ho, ppa L&, ppa L, ppr  Ho, ppa

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

ladi {for
014-1 12 40 150 (4 14 {8 19 18 13
D2 19 66 160 (4 18 (8 35 23 7
D4-2 18 48 140 {4 17 {8 3 23 (4
54-1 14 54 180 {4 11 (8 31 18 5
$4-2 15 87 180 (4 14 (8 i 21 7
54-3 15 62 220 (4 12 (8 2] 21 8
94-3X 15 56 220 4 12 (8 29 21 9
ysneq Sop,
USNEASS- 20 50 130 4 (8 (8 39 10 8

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



Yable A7.--Cladips ranoiferina and Uspea Sop. (lichens) amalytical results for the Wrangell-Saint £lias National Park
and Preserve study arsa, Alaska (ash-weight basis, unless noted with an %) (continued).

ST TE S IR IR SN AT E R R RN SR N L AR E R I N A N T N NI TS S ST R RIS T R T NN E R S O S I R VYRR S S T L N SN I E IR SIS NIRRT WSS
Sample ,ppa Nd, pps  Ni, ppa  Pb, opm  Sc, opa  Sn, opm St ppw  Ts, ppa  Th, pomn U, pps
Cladina ranaiferina
0141 {9 19 29 74 8 (10 260 (8¢ (8 {200
02 {8 28 40 62 12 {10 490 (80 it {200
04-2 {8 27 4 50 10 {10 520 (80 {8 {200
S4-1 {8 26 34 41 8 (10 850 (80 8 (200
$4-2 (8 25 36 49 9 {10 760 (80 (8 {200
54-3 (¢ 24 37 49 9 (10 810 (80 (8 (200
$4-3X {8 26 K| 58 9 (10 870 (80 (8 {200
\snea Spp,
USNEASS~ (8 1 4 340 9 (10 1100 (80 (8 {200

---------------------------------------------------------------------------------

Semple V,ope Y, ppm Yb, ppr In, ppe Hg, ppe  Ash, ¥ Total S, ¢

cladina ramaiferina
D14-1 59 1 @2 1200 0.06 .89 {0.05
02 87 15 2 700 0.02  3.05 (0.05
Dé-2 77 15 (2 690 0.05  2.29 {0.05
$4-1 58 1 (2 530 0.05  3.81 {6.05
56-2 65 12 2 530 0.04  2.63 (0.05
54-3 64 13 2 490 0.0  2.47 (0.05
§4-3x 42 13 (2 530 0.04  2.34 (¢.05
Uspea $pp,
USNEASS- 43 &l 4 £80 0.36  7.08 0.12

..................................................................................................................
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Table A8.~-Cladipna rangiferina asd Usnea Spe. (lichens) analyticel vesults for the Wrangell-Saint Eljas Natiomal
Park and Preserve study area, Alaska (converted to dry-weight basis).

MR T T ZEENE R I T S IR E N T I RS IR NI T S T e R I NS R I I I TN E N LN I T A R T R N NN S S P T NN R SN R TN SO S XD S ST SIS
Sasple Latitude Lomgitude al, % Ca, % Fe, ¥ K N3, % Total §,
ladi Lferi
Did-1 635200 1484500 0.073 0.191 0.033 0.122 0.052 {0.05
D2 635200 1484500 0.186 0.247 0.099 0.146 0.067 (0.05
D¢-2 635200 1484500 0.147 0.176 0.066 0.124 0.087 10.05
54-1 635200 1484500 0.165 0,542 0.087 0.094 0.079 {0.05
$4-2 635200 1484500 0.129 0.316 0.071 0.097 0.074 {0.05
S4-3 635200 1484500 0.11% 0,296 0.067 0.091 0.067 0.05
54-3% 635200 1484500 0.11¢0 0.304 0.063 ¢.089 0.066 (0.05
Usnes $pp.
USNEASS~ 635200 1484500 0.113 2.953 0.085 0.198 0.142 0.12

Sasple Ne, % P, % 1, s e, ppe Ba, ppa  Cd, ppa  Ce, pp Co, Pl
Ladi ™
014-t 0.033 0.05 0.003 105 2 0.1 0.4 0.2
D2 0.043 0.064 0.007 22 37 0.1 1.8 0.6
04-2 0.0%8 0.085 0.004 151 2 0.1 1.2 0.4
54-1 0.036 0.043 0.006 101 36 (0.1 t.8 0.5
$4-2 0.037 0.045 0.004 53 25 (0.1 1.4 0.4
54-3 0.040 0.044 0.004 47 23 (0.1 1.0 0.4
$4-3% 0.037 0.042 0.004 47 re 0.1 1.1 0.4
Ugneq Spo,
USNEASS~ 0.04t 0.099 0,043 92 113 0.6 4.9 1.4
sample Cr, ppa Cu, pp,  Ga, pp La, ppa Li, ppa Ho, ppa Nd, ppa N1, ppa
Clading ravgifering
014-1 0.6 2.4 0.2 0.3 0.3 0.2 0.3 0.5
02 2.0 4.9 0.5 1.1 6.7 0.2 0.9 1.2
D4-2 1.1 3.2 0.4 0.7 0.5 0.1 0.6 0.9
$4-1 1.9 6.5 0.4 1.1 0.6 (0.1 0.9 1.2
84-2 1.8 4.7 0.4 0.8 0.6 0.2 0.7 0.9
$4-3 1.5 5.4 0.3 0.7 0.5 0.2 0.6 0.9
$4-3X 1.3 5.1 0.3 0.7 0.5 0.2 0.6 0.7
Usnea Spp,
USNEASS- 3.6 9.2 0. 2.8 0.7 0.6 2.9 2.9
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Table A8.--[ladina ranoiferina and Usnsa Spp. (lichens) analytical results for the Nrangeil-Saint £lias Nationmal

Park and Preserve study area, Alaska (converted to dry-weight basis) (costinued).

£2ITZ=mErircs

sample

......
------

-----
—————

------------------------------------------------------------------------------------------------------------------

D14-}
02
04-2
§4-1
54-2
54-3
543X

USNEASS-

24

P I4Iat ATt 2 F o S P4 RS e 3¢ A I P S I T 14 24 9133 1351 ¢ $ 3 43
Sc, ppa ST, ppe vV, pea Y. pro In, ppa
ladi ™
0.1 12 0.9 0.2 19
0.4 1$ 2.7 0.5 24
0.2 12 1.8 0.3 16
0.3 31 2.1 0.4 19
0.2 20 1.7 0.3 14
0.2 20 1.6 0.3 12
0.2 20 1.5 0.3 12
Usned Spp,
0.6 18 3.0 il 4

0.06
0.07
0.05
0.05
0.04
0.04
0.04

0.3
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Table A9.--02-horizon soil samploes amalytical resuits for the Wrangell-Saiat Elias National Park swd Preserve
study sres, Alaska (ash-weight basis, unless moted with an ¢).

PR RTINS X I R R IR RN AR SRR I S I RIS X I R K XA S I R R AN KRGSV ACE LRI AALEISTAREAZISIBSRR X

sasple  Latftude Lomgitude al, ¢ Ca, ¢ Fo, ¢ X, 3 Mg, % Na, ¢ P, ¢ 1, ¢
East Trayerge
HEQLS 622330 1450700 7.6 2.5 39 1.4 1.5 2:2 0.08 0.48
UEO1SX 62233 1450700 7.7 3.9 3.8 1.4 1.5 2.3 0.07 0.48
BEO2S 622318 1450648 6.6 38 9.2 097 - 1.4 2.0 0.10 0.4¢
WED3S 622248 1450554 5.1 2.6 2.5 0.7 1.2 1.7 0,08 0.31
HEOLS 622142 1450430 5.5 3.6 3.0 0.60 1.3 1.8 0.1t - 0.3
HEOSS 622210 1450342 7.0 3.7 3.5 0.98 1.6 2.2 0.09 . 0.42
VE0SS 622084 1445948 8.4 3.5 3.4 1.3 1.6 2.7 0.07 0.48
wEoYs 622006 1445630 7.2 3.2 3.3 t.0 1.4 2.1 0.10 0.38
$E08S 621936 1445318 6.9 3.4 3.2 0.97 W] 2.3 .11 0.37
VE09S 621842 1445136 6.4 3.4 34 1.3 1.6 2.8 0.07 . 0.49
yeLos 621630 1444918 8.4 3.7 3.5 1.2 1.7 2.8 0.08 0.49
NE11S 621730 1444642 8.0 4.0 3.9 1.4 1.9 2.6 0.09 0.49
Morth Trayerse
UTH 622348 1450649 5.3 3.7 2.3 0.79 1.2 1.7 0.10 0.30
UNO3SX 622348 1450648 5.2 3.6 2.4 0.80 1.4 1.8 0.10 0.31
WH02S 622342 1450612 1.2 3.5 3.2 1.1 1.5 2.3 0.11 .44
uNO3S 622424 1450542 6.0 3.9 3.0 0.86 £.3 1.9 0.08 0.36
WHoLs 622812 1450512 6.7 3.2 3.3 0.98 1.5 2.2 0.08 8.42
#NOSS 622642 1445935 6.6 3.4 3.8 0.98 1.5 2.0 0.11 0.43
¥N06S 622448 1445242 7.2 3.5 3.9 1.0 1.7 2.1 0.10 0.48
NO7$ 622618 1445430 7.4 3.8 1.7 1.t 1.6 2.3 0.40 0.46
uNO8S 622712 1444900 7.5 2.8 3.9 1.2 1.6 2.0 0,08 .43
UNHo9S 623518 1443142 7.0 2.9 3.8 0.96 1,3 1.7 0.09 0.40
¥N10$ 62730 1443030 7.0 3d 3.8 1.1 1.9 2.0 0.09 0.45
South Traverge
5015 622324 1450724 6.6 38 3.4 1.0 1.4 2.1 0.11 0.40
#3015 622324 1450724 6.4 3.5 3.0 0.98 1,3 2.1 0.10 0.38
95025 622312 1450718 6.2 3.2 3.0 0.89 1.3 1.9 0.08 0.39
#5035 622248 1450712 7.6 3.8 3.8 1.2 (.6 2.4 .11 0.48
NS04S 622118 1450630 6.4 3.3 3.1 0.99 1.4 2.0 0.08 0.38
5065 621300 1450436 5.7 3.4 2.7 0.85 1.3 1.9 0.08 0.9
us07s 621206 1450412 5.9 1.2 2.9 0.91 1.4 2.0 0.09 .35
s08s 621206 1450554 5.8 3.6 2.7 0.92 t.1 1.9 0.11 0.34
H$093 621100 1450384 (1 3.4 1.8 0.59 0.84 1.3 0.09 0.23
#s10$ 620730 1450318 1.5 3.2 3.6 1.1 t.4 2.2 0.12 0.46
ustis 620112 1445918 1.8 3.1 3.4 1.1 £.5 2.3 0.08 0.43
\sSES Ereen Bivar Shale Staadsrd Reference Materisl
$GR1 3.4 5.8 2,0 1.3 2.6 2.4 0.13 0.12

.......................................... -~ ————-— . semwawa
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Teble 49.--02-hor(rzon:soll samples analytical results for the Wramgell-Salwt £liss National Park and Presarve
study ares, Alaska (ash-welght basis, unless moted with aw t) (contisued).

LSRR S INF IR L e R IS R R S R S T R YRR Y N X I I AN R XN R R E R IR ER X R P X LN RN ER RN EA NN WX

Sanple Ma, ppn Ag, PPR AS, ppa  A«, ppn  Ba, ppn  Be, ppn  Bi, ppa €4, ppr  Ce, pPP2

- o mvee

..................... o ———— - ap s m—-

Ea8t Tyayerse
HEO1S 590 (2 10 (8 540 (1 (to - 26
WEOLSX 570 (2 o (8 550 { {10 (2 2
NEO2S 580 {2 10 (8 70 i (16 (2 25
. WEQ3S %0 ( (10 8 390 1§ (10 Q 16
UEO4S 660 ¥} (10 (® ) (1 (10 Q 20
WEOSS 680 2 (10 (8 480 {1 (10 (2 25
EOSS 540 (2 (10 (8 5§40 a (10 t2 2
WEOTS 1200 %3 (10 ® 500 (1 (10 (2 22
uEess 1700 Q@ (10 T 0 {1 (10 {2 2t
¥E09S 540 (2 10 {8 550 a (10 2 2
WE10S 810 (2 10 (8 500 a (10 (2 24
WE11S 760 (2 10 (8 70 {1 {10 2 2

- Horth Yraverse
WMots 680 (2 (10 (8 10 ( {0 {2 17
NO1SX 210 (2 {10 (8 400 a (10 2 17
W23 590 2 (10 {8 550 " (10 (2 2
O3S 540 2 (10 (8 440 { (10 (2 2
UNOLS 540 Q 10 (8 570 (1 {10 (2 22
WNOSS 1200 2 10 (8 540 (1 (10 (2 27
WN0HS 720 2 10 {8 590 ( (10 (2 29
w075 600 (2 10 6 . 50 (t (10 2 2
NNOSS 720 (2 10 (8 570 {1 {10 (2 28
WN995 600 2 10 8 520 ( (10 Q 27
K105 790 Q (10 (8 530 {t (10 (2 27

south Trayerae
Hsats 720 ) 10 (8 - 440 (1 {10 Q@ 2
' NSALSX 620 (2 (10 8 450 u (10 @2 2
#5025 500 (2 10 (8 20 ( (0 (2 2
¥s03s 130 2 (10 (8 570 (! (10 (2 29
¥s0és 450 {2 {10 8 €30 Q1 (10 2 23
5065 Q0 2 (16 {8 370 1 (10 2 18
¥5075 790 ¥) (10 (9 390 (4 {10 {2 20
¥s085 410 @2 {10 (8 380 (1 (10 (2 n
MS095 290 (2 {10 (8 270 {1 {10 2 15
Us10$ 1000 (2 20 (8 510 u (10 (2 29
usLe$ 540 (2 t0 8 180 Q {10 {2 24

UsGS Sreen River Shale Standard Reference Matoria}

SaR1 240 {2 73 {8 290 Q (10 ¥, 32

N —— At e s cc s m e mA e d A —— —_—-————— . ———— A R Y e S L U D = A = e S




Table A9.--02-horizon 20il samples amalyticel results for. the Nrangall-Salnt Eljas Nat{ona!l Park and Preserve
study araa, Alaske (ash-weight basis, unlers moted with an ) (contiwued).

:!I::.l:‘l:!!1ﬂ!ll:!=!=:3:::lB::Z:!Z:::l!IlI:]IQKIEIll:!“:’l:lltllmulll:l!Illtl::l::ll==ll:lllﬂll:ﬂl:lltlll!l
Simple Co, ppx Cr, ppa  Cu, ppa Eu, peR 64, ppa Ho, pp La, ppn LI, ppa Ko, Ppa
East Yraverse
REOLS 17 n 50 ¥ 16 { ts 18 (2
NEOLSX 17 76 81 (2 {7 { 16 20 (2
' 1743 12 1] T (2 13 { 1 12 2
WED3S 11 ) 44 34 (2 10 i i i1 (2
BEO4S 16 50 @ (2 11 { 13 10 {2
WE0SS 18 66 51 ¥ 14 H 15 34 (2
HE0SS 16 81 §7 Q - 17 { 18 16 (2
HEQTS 30 51 63 (2 11 H 15 17 {2
UEGes n 4« 1 (2 15 4 13 12 2
YEDYS 18 62 £3 (2 17 (] 16 15 2
130 2y 57 80 (2 17 (i 15 15 (2
VEL1S 20 68 Q {2 17 { {4 12 (2
_ Marth Yraverss
nio1s 13 40 k) 2 i1 { 11 10 (2
015X 13 €0 §0 (2 {1 “ 10 ' 11 ¥
Wio2s 16 61 89 2 18 (4 15 15 {2
$03S 16 52 44 (2 12 (] 13 12 (2
WOLS 16 68 16 (2 14 (4 14 16 {2
oSS 2 75 53 (2. 15 4 16 13 (2
TS 2 % 50 (2 15 4 16 17 (2
075 16 66 5 {2 16 (4 1§ 14 (2
MNDSS 2 75 63 (2 16 {4 1§ H (2
KH09S \7 86 67 vl 13 0 1 19 (2
»ios 20 7§ 50 2 1§ (4 1\ 21 (2
South Yraverse
s01$ - 18 58 82 2 13 i 14 13 (2
HS015X 17 LX) 49 {2 13 { 14 14 (2
5028 s 56 36 {2 13 { i3 12 - {2
#5035 19 72 56 (2 16 “ {3 u {2
$5045 15 57 39 {2 13 it 13 11 {2
#5043 13 49 3 2 12 {1 11 ] (2
§5075 15 47 48 (2 13 {4 i2 12 Q.
K085 12 V] 46 {2 13 (4 2 10 2
#5095 9 28 35 (2 8 «“ g 7 2
#5109 2 61 62 2 {6 ! t7 15 {2
ustis 17 8l i Q 16 { 14 15 (2
UseS Grepn River Shats Standard Reference Material
SGR1 13 3 69 (2 8 (4 20 150 29
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Table 49.--02-horizon g0il samples analyticel vesults for..the Wremgell-Saint Elias NHatlomal Park and Pregerve
study avea, Alaska (ash-weight baeis, unless woted with an ) (continged).

NEENZE Iy E S E RS RSy I YR T IR R I N Y E A R T I S T Y kN I X A N IR N TR T T N S XYM R R X NN N S NS PSS FEET SN RN AR I N

Sample Nd, ppa Ni, ppm  Pb, pom  Sc,ppm Sh. Pk Sr,ppa Ta,ppn Th, ppn U, pma

- ow= [ P SO

g Wt g s e

East Trayerse
NEOLS t4 ‘" u 15 (s 40 (40 ( (100
WEO1SX 17 40 9 1$ (5 450 o 1 (100
EQ2S 15 ]| i 13 (S "o 4o i -(100
| HE0IS 13 23 8 1 {5 330 (40 « (100
HEOLS 14 3 “ 11 {5 " 380 (& 4 (100
HEOSS 15 o 1 14 (s 440 o “ (100
NEQLS 20 3% i\ 15 s 520 (40 « (100 -
HEOTS 17 3% 11 13 (s 50 (40 ( (1%
EOSS 1 3 8 12 {s 490 (40 {“ (100
HEO9S 17 3 13 1 (5 560 (40 “ (100
HELQS 17 36 1 15 (s 660 «o «“ (100
WELLS té & « 15 {s 540.- (40 “ (100

Rorth Traverse
uN01S 12 25 10 10 (s 290 Lo “ (100
Mmo15X i1 24 9 10 < 390 W { (100
wa2s 7 37 tt 1 (s 70 ) { {100
W03 14 32 (4 12 {5 (10 (40 t (100
WL 17 3 12 15 (6 "o (o (4 (100
NO5S 17 2 {4 15 (5 390 {40 «“ {100
uN0SS 16 a ( 16 (5 20 e W (100
Wwoys 17 1| T} 14 {s 460 {40 «“ {100
#NO8S 16 09 4 1 (s 380 (40 «“ 100
W09 17 42 “ )\ {s 3| - 40 “ (100
WN10s 16 39 T 1 (5 390 {40 (4 {100

Seuth Traverse
s01$ u 36 (4 12 (s 420 (0 - (4 (100
#0154 I3 32 1 12 {5 20 (40 “ (100
- ¥S02S 14 2 « 12 (5 390 (40 (! (100
Hs03S 17 Q@ 4 15 3 480 (40 (4 (160
5045 t 3 (“ 12 {5 20 ) { (169
Us06S 11 28 v 10 (5 ) (40 « (100
¥s07s 12 30 1 10 (5 20 (40 « (100
wS08$ 14 28 4 10 (s 390 (40 4 (100
5095 10 19 u 7 (5 N0 {40 “ {100
5105 17 39 (" 14 (s (o (40 « (100
wsts 1 % {4 13 (s 180 (o «u (100

U$6S Groen River Shafe Standard Refsremce Haterfal

SaR1 18 ]| I § (5 100 (o {4 {10¢




Yable 49.--02-horlzon soll samples analytical results for the Srangelf-Saist Elias Nat{omal Park end Preserve
study avea, Alaska (ash-weight basis, ualess moted with sn 3) {coatimued).

RTINS S R AN S RIS I T R N T X I R R SN N S AR I YL R RS GER I N ISR NI SN EZY XEE XA XA IILCSEIRARIIIRND

Sewplo Y. ppR Y, PP Yb, ppa la, ppu. Hy, ppat  F, 2 Total §, &3 Ash, &z

----- R e -

Eagt Traverse
WEOLS 140 15 1 64 0.02 0.01 0.05 - 86.8
WEOISX 130 14 1 80 0.04 0.0 (0.05 86.6
NEO2S 110 14 1 n 0.04 0.0 (0.08 75.1
E03$ 85 10 1 2 0.06 0.0t 0.0 _57.4
EOLS 100 12 t 54 0.06 0.01 0.09 66.5
#e0ss 120 14 | 4 0.04 0.04 (0.08 80.3
NEOLS 120 17 2 @ 0.04 0.01 10.05 87.3
w07 120 1" £ 48 0.08 0.01 0.08 72,6
EGRS 110 13 1 3 0.09 0.01 0.07 7.2
NE09S 120 1 1 I3 0.04 0.01 (0.05 86,8
¥E108 12 - 15 t 51 0.04 t0.01 (0.08 84.0
¥E115 130 16 2 [y 0.02 0.01 (0,05 88.6

. Norkh Travorse
WH01S 85 10 (1 T 0,04 0.0t 0.09 60.9
015X 87 10 t 4 0.04 0.01 0.09 £9.8
HNO2S 120 1" 1 51 0.0( 0.0t (0.05 76.9
W05 160 13 1 39 0.06 0.01 0.09 .6
UNOAS 130 1% 1 58 0.04 0,01 .05 75.7
HNOSS 130 t6 2 67 0.06 0.01 0.06 75.6
0SS 140 16 2 59 0.06 0.1 €0.08 84.0
NNO7S§ 130 16 2 57 0.04 0.01 0.06 80.9
WhoSS 130 16 { 69 0.10 0.02 (0.05 82.0
HNO9S 130 7 2 52 0.40 0.01 0.07 73.6
UNL0S 130 U | 310 0.08 0.01 0.08 7.9

South Trayerse
¥s01$ 120 14 { 54 0.06 0.0t 0.0 12.3
wso1SX 110 13 i I 0.06 0.01 0.07 70.9
NS028 110 13 1 s 0.06 0.0t {0.05 78.3
5033 13 1 1 81 0.04 0.01 (0.05 88.6
NS4S 110 12 | §3 0.04 (0.01 0.05 74.0
5065 85 10 1 50 0.06 0.01 0.06 §2.8
S07s 9 12 1 &1 004 0.04 0.07 86.5
#5085 89 12 { 37 0.08 0.0 0.08 83.4
45095 61 9 " U4 0.0 (0.01 0.15 §2.4
US10s 130 3 2 47 0.08 0.04 (0.05 83.6
NS11S 110 t2 1 51 C0.04 t0.04 {0.05 8(.3

5. civer Shale Standard fof "

S6R1 120 9 " 3 0.10 0.16 1,56 67.8

------------------------------
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Table AL0.~-02-horizen soll anaiytical vesults for the Wramgell-Saint Elise National Park and Preserve study ared,
Alaska (converted to dry-welght basis).

2EIIE I ERY NI S S RN NN ERY RN S X R N KN Y Yy S S SN S PR R AT I N S S A I YT R I SR X EENF XXX IS IXSEXXXNERILINTTE

Sample Latitude Logitude Al, t @, v Fa, ¢t K, ¢ Ng, ¢ Ne, & P, t
East Traverse
MEOLS 622330 1450700 6.60 3.04 3.39 0.95 t.30. 1.9 0.06%
HEOSSX 622330 1450700 6.67 2.86 3.2¢ 0.95 1.30 1.99 9.061
BEOZS 622318 1450648 4.9 2.6 2.40 0.73 1.05 1.50 0.07§
WEO3S 4622248 1450554 2.93 1.69 1.44 0.44 0.69 0.98 0.044
UEOLS 622142 1450430 3.6 240 200 0.53 0.87 1.20 0.073
WEOSS 622218 1450342 5.62 2.97 2.81 0.2 1.28 1.7 0.072
BEOES 622054 1445948 1.9 .06 0 2.9 1.13 1.40 2.% 0.061
NEOTS 622006 1445630 5.23 2.0 2.40 0.73 1.02 1.82 0,073
NEOSS 621936 1445318 4,98 2,49 2.3 0.1 1.02 1.48 0,081
WEOIS 621642 1445135 7.9 2.95 2.95 1.43 1,99 2,43 0.0}
WE10S 421630 1444318 7.06 341 2.94 1.0t 1.8 2,38 0.067
MEL1S 621730 1444642 7.9 3.54 3.46 0.97 1.68 2,3 0.089
Mosth Tyaverse
NNO1S 622348 1450648 .3 2.25 1.40 0.48 0.73 1:.04 0,061
MHOISX 622348 1450648 i 2.45 144 0.48 0.66 1.08 0.060
WHO2S 622342 1450812 5.54 2.69 2.4 0.85 1.4§ L. 0.085
UNO3S 622424 1450542 [0 SRR 0 | 2.15 0.62 0.93 1.3 0,087
UNOAS 622512 1450512 5.07 2.4 2.56 0.74 (.44 1.67 0.061
WNOSS 622642 1445936 .9 2.87 2.87 0.74 [.13 1,54 0.083
UNOSS 622448 1445242 6.05 2.9 in 0.8¢ 1.43 1.7 0.084
WHO7S 622618 1445130 5.99 3.07 2.99 0.89 1.29 1.86 0.081.
BNOSS 622712 1444900 6.18 2.3 3.20 0.98 1.31 1.6 0.066
WNO9S 623518 1443142 5.15 2.13 2.80 0.71 0.96 1.25 0.064
UNI10S 623730 1443039 5.45 2.65 2.96 0.86 1.17 1.5 0.070
South Yraverse
MSOIS 622324 1450724 «wn 2.75 2.4 0.72 1.01 . £.82 0.080
NSOISX 622324 1450724 654 2.48 2.13 0.69 0.92 1.49 0.071
HS02S 622312 1450718 4,87 2.4 2.2 0.67 0.98 1.43 0.060
W5035 622248 1450712 6.73 3.97 3.37 1.06 1.42 213 0,097
WS045 622118 1450630 14 2.4 2.9 0.67 1.04 1.48 0.059
45065 621300 1450436 3,56 2.4 1.70 0.53 0.82 119 0.050
USO7S 621206 1450412 3.92 2.9 - 19 0.61 0.93 1.3 0,060
HS08S 621206 1450554 3. 2.8 1.7 0.58 0.70 1.20 0.079
NS09S 621100 1450354 2.16 1.78 0.94 0.31 .44 0.68 0.047
WS10S 620730 1450318 6.27 2.68 3.01 0.92 .17 1.84 0.100
NSIIS 620112 1445918 6.58 2,81 2.87 0.93 1.26 1.94 0.067
es 6 var shl ard Reof torial
SGR1 2.3 3.9 1.3 0.98 1.76 1.63 9.088

-------------------------------------------
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Tabla A10.--02-hor[zon sof! analytical results for the Mramgell-Saimt-Elfas National Park asd Preserve study area,
dlaske (convarted to dry-weight basis) {continued).

YR Y IR BN N I S Y S AN YN R N R AN D X SN RS PR E I R S X I R AN AR IR Sy QU AR Y NS TR AT LRSS

Sample i, ¢ Bn, ppn A8, opa Ba, ppu Ce, pen Co, ppa cr, ppa Cu, PR G2, ppa
faaf Traverso
KEOLS 0.417 512 ] 49 23 18 67 Q 14
KEO1SX 0,416 8 {10 I3 23 16 66 " 15
NE028 0.300 436 8 353 19 13 « 35 10
RE03S 0.178 207 (10 224 9 3 25 20 6
WEOdS 0.226 440 {10 266 13 1 K« KX ?
WEOSS 0,337 546 {10 385 20 1" 53 {1 11
BEGS 0.419 4 (10 o 2% u 83 50 15
HEOZS - 0.276 871 (10 363 16 2 a7 {6 11
E08S 0.27% 1240 {10 mn 15 16 R K&} i
¥E09S 0.628 486 9 n 2 13 84 46 15
NELOS 0,412 - 690 8 Q0 20 18 1] Q 14
UE11S 0.434 673 (10 46 21 18 B ¢ &2 15
Morth Iraverse
no1s 0.183 -4t4 (10 2560 10 8 2% 24 7
o1sy 0.185 . 428 (o 239 10 8 % U 7
UNo2s 0,338 454 (10 [Pk 20 12 Y] “ 12
WHo3s 0.258 287 (19 315 16 11 37 7, 9
W04S 0318 409 8 3t 17 12 51 35 i
HKOSS 0.325 907 8 108 20 17 57 u 1
Hoss 0.386 - 605 8 44 4 17 43 Q 13
uo7s 0.372 485 8 a2 2 16 53 u 13
WH06S 0.353 590 8 467 2 17 62 52 13
HH09S 0.254 2 7 383 20 13 o 49 11
uNLes 0.35¢ 616 {10 413 2 16 58 39 12
South Traverse
#5015 0.289 §21 ? 318 17 13 42 8 $
H3015X 0.269 s o KIX) 16 12 38 38 9
5028 0.294 an 8 até 17 11 Y] b)) 10
w5038 0.425 647 (10 505 26 17 64 50 1
HS04S 0.281 363 (10 38 17 14 Q 2 10
s08$ 0.207 295 (16 232 11 8 3 r¢) 8
us07s 0.233 525 (10 259 13 10 31 32 9
Ws08% 0.216 260 {10 24 1 8 i) 29 8
w095 0.121 12 (10 141 8 § £s 18 4
HS108 0.385 836 17 2% 24 18 51 52 13
wSLLS 0.362 455 8 05 20 14 St 35 13
UsS Groen River Shale Stasdard Referomce Materjal
$GR1 0.081 163 9 197 n 9 22 & 5

............................... ——— e
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Table A10.--02-horizon soil analytical results for the Mramgell-Seiat €lias Mational Park and Preserve study ares,
Alaske (comverted to dry-weight basis) (coatinued).

LR YNy IR AN IR R R I SR N S S Ry I I I R Y K Y I S E I NS KIE T E N IR R I S S IR RIS I AR ARNAIKEIARRIXLZ IR

Sanple {s, pm Li, ppa Kd, ppn N, ppa #b, pea 5¢, ppa Sr, pp V. ppm 1, o

B S " B e D A -

East Traverse
¥e01s {3 16 12 3% (4 13 - 382 2 13
HEO1SK 14 17 15 35 ) 13 190 113 12
eo2s 11 9 11 2 “ 10 308 83 11
HEOIS 6 6 7 13 5 6 189 [T} S
Reas 9 ? 9 - 3 “ ? 283 67 C)
¥EOSS 12 11 12 32 «“ 1 383 9% i1
WE0sS 16 v -7 a 12 13 64 108 16
UEO7S 11 12 12 26 8 $ 327 87 10
§EQSS 10 9 12 22 6 9 359 01 10
KEOS t4 13 15 32 11 12 85 104 12
KE10S 1 13 " 30 ] 13 70 101 13
REL1$ 12 {1t 14 i " 13 478 ns 14

‘Borth Traverse
ots 7 S 7 15 6 6 . 238 52 3
015X 6 7 7 14 5 6 233 52 é
028 12 12 13 28 8 i1 381 92 11
]o3s 9 9. 10 r<] ( 9 294 72 9
WN04S il 12 13 25 9 11 310 99 1t
moss 12 10 12 K?) (¢ 11 295 98 12
UH06S 13 1 13 3% «“ 13 383 118 13
WNo7S 12 11 14 33 (4 11 m 105 13
ENOSS 12 20 13 3 4 11 32 107 13
w095 12 14 13 J «“ 10 200 9% 13
WK10$ 11 16 12 30 ( t1 304 104 1

South Traverse
S01$ 19 9 16 2% - 7 9 304 87 10
¥S015X 10 10 11 2 7 9 298 18 9
5025 10 9 11 2 «“ 9 29 83 10
¥5035 - 14 12 15 K3} (4 13 425 115 14
HSO4S 10 ] 10 2 « 9 K30 81 9
#5065 7 6 7 18 “ 3 251 60 6
¥3075 8 8 8 20 ( 7 279 85 8
Us08s 8 6 9 18 “ 6 u7 3 8
$5095 5 4 5 ) (“ \ 162 32 3
¥$10$ u 13 14 32 «“ 12 368 109 13
St S 12 13 12 3 t“ 1 405 93 10

565§ pivar Shale Standard Rof faterial

$6R1 1 102 12 21 31 3 m 81 6

e o o g P g Yt o e A A e P S P

97

g



Table At0,--02-horizoa soil amelytical results for the Wramgell-Saiat Elias Mational Park and Preserve study aves,
Alaska (converted to dry-weight basis) (coatimued).

XN X ZR I N I T SR I Y I S S X F PRI A I I I I R S RIS R R R R AN NS C X SRR SN CI AR AT XIIRESAEY

Sample 16, ppa In, ppa Hg, ppa E,-% Total 5, % Ash, ¢
Eagt Irsverse
VEOLS 0.9 5 0.02 0.01 {0.05 8.6
¥E01SX 0.9 - 82 0.04 0.01 {0.05 8.6
¥E02S 0.8 55 0.04 0.01 {0.05 75.1
¥E03S 0.6 24 0.06 0.01 0.09 52,4
€048 0.7 39 0.06 0.01 0.09 6.6
¥E0SS 0.6 43 0.04 0.01 {0.05 80.3
¥€06S 1.7 Q 0.0¢ (0.0t (0,05 87.3
#E07S 0.7 35 0.08 0.01 0.08 2.6
NEOSS 0.7 29 0.08 0.01 0.07 73.2
HEO9S 0.9 &0 0.04 0.04 {0.05 86.8
ME10S 0.8 3 0.04 {0.01 (0,05 84.0
wE11S 1.8 §7 0.02 0.01 (0.08 88.6
5 North Iraverse
UNOLS (1.0 2 0.04 0.01 0.09 6.9
uNO15X 0.6 28 0.04 0.01 0.09 59.8
NNO2S 0.8 39 0.0 (0.01 (0.05 769
HNO3S 0.7 28 0.06 0.01 0.09 .4
uN04S 0.8 “ 0.04 0.0t 0.05 18,7
0SS 1.5 51 0.06 0,01 0.06 75.6
UNOSS 1.7 T 0.06 0.01 {0.05 84.0
Wors 1.6 & 0.04 0.01 0.06 80.9
KHo&S 0.8 57 0.10 0.02 (0.05 82.0
M09S 1.5 38 0.10 0.01 0.07 73.4
NN10S 0.8 244 0.08 0.01 0.08 7.9
South Travorse
Hs01$ 0.7 39 0.06 0.01 0.07 2,3
#5015 0.7 31 0.06 0.0f 0.07 70.9
V5025 0.8 37 0.06 0.01-  (0.05 75.3
¥503$ 0.9 7 0.04 0.01 (0.65 - 884
HS04S 0.7 19 0.04 (0.01 0.0$ 7.0
V$06$ 0.6 L] 0.06 0.0 0.06 62.8
HS07$ 0.7 27 0.04 0.01 0.07 64,9
HS08S 0.6 23 0.08 0.0t 0.08 63.4.
¥$09S .0 1 0.08 (0.01 0.15 52.4
5105 1.7 39 0.08 0.01 (0.05 83.6
SIS 0.8 9 0.04 {0.901 (6.05 84.3
{565 Greep River Shale Standard Rafarepce Naterial
S6R1 (1.0 T 0.10 0.6 1.55° 67,8
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