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ELEMENT CONCENTRATIONS AND BASELINES FOR MOSS, LICHEN, SPRUCE,
AND SURFACE SOILS, 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 establishing three traverses, one generally north-to-
south into WSEP, one generally south-to-north along the Copper River near the western
boundary of WSEP, and one generally west-to-east, also into WSEP. Traverse sampling
sites were positioned at intervals beginning near the proposed power plant site
northeast of Gakona, Alaska on Alaska Highway One. At each site, samples were collected
of Hylocomium splendens (Hedw.) BSG (feather moss, whole plant, including rhizoids),
Peltigera aphthosa (L.) Willd. (ground lichen, whole plant), Picea glauca (Moench) Voss.
(white spruce, twigs and needles), and the 02 horizon soil. All materials were analyzed
for their major and trace total element concentrations. Observed baseline 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 required 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 between the U.S. National
Park Service (NPS) and the USGS. The NPS and the USGS have an existing Interagency
Agreement to conduct research related to air quality impacts on biological resources.

INTRODUCTION
BACKGROUND

The studies described in this report provide predevelopment 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 Elias National Park and Preserve (WSEP).
The power generated by this proposed power plant is for a proposed U.S. Air Force Over-
The-Horizon Backscatter Alaskan Radar System for south-central Alaska. The transmitting
site was to be located near Gulkana, Alaska, 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 moss, Sphagnum moss, and various soil
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 Weckert (1989), Onianwa
(1988), Pilegaard (1987), Severson 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 study area is located in southcentral Alaska in the Copper River basin,
an intermountain lowland flanked on all sides by mountainous uplands (fig. 1). The
lowlands tend to be generally flat with numerous small thaw-lakes which are the result
of permafrost and associated subsidence. The northwest WSEP boundary is located
approximately 2.5 km south of the proposed transmitting site and less than 2 km from the
proposed power plant site. The area has been affected by an extensive glacial and
volcanic geologic history. Most of the WSEP study area is underlain by Pleistocene
glacial deposits resulting from the damming of the Copper River that formed the former
Lake Atna. The skyline to the south and east of Gulkana is dominated by the Wrangell
volcanic field, including Mount Sanford (4,950 m), Mount Drum (3,662 m), and Mount
Blackburn (4,997 m). There has been no major volcanic activity in this area in recent
history, but Mount Wrangell is listed as active. The geology of the WSEP study area is
summarized by Richter and others (1979, 1989). Details of the extensive 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 is
characterized by cold, dry winters and comparatively warm, humid summers. Prevailing
winds in the area are relatively gentle, with the highest frequency of occurrence during
the summer from a southerly direction. During the winter, winds are also gentle and
prevail from the north. During the spring and fall, the winds are gentle and usually
prevail from the southeast. Temperature inversions with calm conditions are common in
the winter.

SOILS

Soils in the study area range from very shallow residual materials to very deep
glacial and eolian deposits. 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 soil 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
emissions from the proposed power plant. Hylocomium gplendens (feather moss), Peltigera
aphthosa (ground lichen), and Picea glauca (white spruce), species found throughout
WSEP, have been used as bioindicators of metal accumulation in previous studies (Crock
and others, 1992). 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 generation
of the predevelopment baseline ranges, a snapshot in time, of these sensitive
bioindicators. The organic-rich surface soil (02 horizon) was also collected and
analyzed as an integrator of possible areal deposition of sulfur and metals.

BASELINE CALCULATION

Baseline information for the vegetation species and the 02 soils was calculated as
the observed range, dry-weight basis, for all samples collected, since it is believed
that the area has not been impacted by anthropogenic sources.



FIELD SAMPLING AND SAMPLE PREPARATION
Site Selection

The field sampling was conducted with one field crew composed of NPS personnel in
early September 1990.

The study area is shown in fig. 1 and the actual position of the sampling
traverses in fig. 2, with detailed information for each of three traverse sampling sites
given in fig. 3-5. Sampling sites for this study were selected to be as similar 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 Traverse, which originated at the proposed power plant site and
progressed northward near the Copper River; (2) the East Traverse, which originated near
the power plant site and progressed southeast into WSEP towards Mount Drum; and, (3) the
Southern Traverse, which also originated near the power plant site and progressed into
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 canopy cover of
between 30-60 percent (moderately dense). Sites were further 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 shrubs and a dense
ground cover of mosses (Hylocomium/Pleurozium/Polytrichum) with scattered 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. Sites were identified on 15-minute topographical maps (1:63,000).
Photographs were taken of each site. This 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 site locator tree was usually a
predominant feature of the site and will help facilitate resampling in the future. It
became 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 locations were within 200 m of each other (with a minimum of 50 m between
locations); distance and direction between trees were randomly selected within
reasonable constraints 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-breast-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, aspect, and
canopy closure thought to influence the structure of the lichen or vascular plant
communities were recorded for all sites. The presence of vascular species was evaluated
to aid in the Viereck vegetation classification of each plot.
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Plant Collection

At each sampling location within a site, sufficient material to yield
approximately 200 g dry weight of feather moss and lichen were collected. Distance and
azimuth were recorded from the first plot indicator 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 since it was necessary to
collect over an entire area to acquire sufficient sample mass. The moss samples
consisted of usually thick, uniform mats and included the stratified old material as
well as young material. Lichen samples were collected also from the forest floor where
it was usually found in small clumps intermingled with various mosses, low-lying shrubs,
such as blueberries, or other lichens. Samples of the feather moss and lichen were
composites of several clumps or mats 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. These were included in the study for possible later use as
bioindicators of areal contamination.

Needles and twigs (terminal 15 cm) were collected from the location indicator
white spruce and several adjacent trees. A composite sample of several low branches was
made by clipping with stainless steel sheers from around the dominant tree. All samples
were labeled as to location, placed in Hubco cloth bags, and allowed to air dry at camp.
All samples were cleaned of soil and debris and then sorted at the WSEP headquarters.
All samples were then mailed to the USGS Denver laboratories for analyses.

02-Horizon Soil Collection

At one of the three sampling locations per site, living vegetation was removed
from the soil surface and a 50 cm-diameter circle was cut into the top 10-15 cm of soil
with a tiling shovel. The organic-rich 02-horizon was then separated from the mineral
soil 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 Denver 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 careful visual inspection, and excess water was removed by hand
squeezing. The material was then transferred to aluminum colanders and rinsed at least
twice with demineralized water. The washed samples were then dried in a forced air oven
at ambient room temperature. The white spruce samples were not washed, but were dried
as received from the field in the same fashion as the mosses and lichens.

Once dry, the plant samples were ground to pass 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 split 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 splits of the O2-horizon
were ground to minus 100-mesh with an agate shatter box and a split 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 analyses,
depending on the method of analysis.

Splits of the ashed vegetation and soil samples were analyzed simultaneously 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 dissolved using a low-
temperature digestion with concentrated hydrochloric, hydrofluoric, nitric, and
perchloric acids (Crock and others, 1983). The acidic sample solution was taken to
dryness and the residue was dissolved with 1 mL of aqua regia and then diluted to 10 g
with demineralized water. Reagent blanks, reference materials, and sample replicates
were all digested by the same procedure and analyzed at the same time as the samples.
The elements determined and their limits of determination are shown in table 1. The
relative standard deviation (RSD) for replicate determinations of most elements is five
percent or less.

Mercury in soil and plants was determined using an automated continuous-flow,
cold-vapor atomic absorption spectroscopic method (Kennedy and Crock, 1987). An unashed
0.100 g soil or 0.200 g plant sample was digested with nitric acid and sodium dichromate
in an open flint glass test tube and then diluted to 12 mL with deionized water. The
solution was reacted with a sulfuric acid-hydroxylamine hydrochloride solution and
stannous chloride solution in a continuous-flow system. The gaseous mercury was
separated in a phase separator and swept into a quartz cell of an atomic absorption
spectrometer. Mercury was determined using an aqueous standard calibration curve.

Total sulfur in both soils and plants was determined using a Leco SC-132 automated
analyzer. The sample and a vanadium pentoxide flux were 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; 1987). Limits of determination are given in table 1
for both Hg and total sulfur.

Total fluorine in the soils was determined by an ion selective electrode (ISE)
method described in Jackson and others (1987). A 0.25 g sample was fused with sodium
hydroxide after being ashed with magnesium oxide, and the fusion 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 Ag,
As, Au, Be, Bi, Cd, Eu, Ho, Nb, Sn, Ta, Th, and U in the ash were below their respective
limits of determination as given in table 1.

All analytical data on an ash-weight basis for the ground lichen samples are given
in Appendix table A3. The analytical results converted to a dry-weight basis for these
same samples are given in table A4. For all the samples, concentrations of Ag, As, Au,
Be, Bi, ¢d, Eu. Ho, Nb, Sn, Ta, Th, and U in the ash were below their respective limits
of determination as given in table 1.
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All analytical data on an ash-weight basis for the white spruce samples are given
in Appendix table A5. The analytical results converted to a dry-weight basis for these
same samples are given in table A6. For all the samples, concentrations of Ag, As, Au,
Be, Bi, ¢d, Eu. Ho, Nb, Pb, Sc, Sn, Ta, U, and Yb in the ash were below their respective
limits of determination as given in table 1. Only four samples showed detectable Mo,
five showed detectable Nd, seven showed detectable Th, and eight showed detectable Y.

All analytical data on an ash-weight basis for the lichen samples other than
Peltigera aphthosa are given in Appendix table A7 and were converted to dry-weight basis
as given in Appendix table AS8.

All analytical data on an ash~weight basis for the 0O2-horizon soil samples are
given in Appendix table A9. All analytical results converted to a dry-weight basis for
these soils are given in Appendix table A10. For all the samples concentrations of Ag,
Au, Be, Bi, cd, Eu, Ho, Nb, Sn, Ta, Th, and U in the ash were below their respective
limits 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 moss from
the Kenai National Wildlife Range (KNWR), Alaska (Crock and others, 1992). By
comparison, most trace elements and percent ash yield from the WSEP study are higher;
they are similar, however, for total S, Hg, Pb, Y, and Zn. Also listed are results for
a baseline study for the Denali National Park and Preserve (DENA), Alaska. This study
was completed with similar field and laboratory methods. The DENA study area is more
geographically and geomorphologically similar to the WSEP study, both being heavily
influenced by a major river valley with its intermittent dust storms and lower
precipitation as compared to the Kenai Peninsula.

An observed baseline for the elemental content and ash yield of Peltigera aphthosa
lichen for the WSEP study area is given in table 3. Also listed is 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 ranges for KNWR
and DENA. There is good agreement among all three studies.

An observed baseline for the elemental content and ash yield for the 02-horizon
soils for the WSEP is given in table 5. Also listed 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, Nd, and La, indicating a possible REE (rare
earth elements) enriched source for the DENA soils. There is good agreement for the
WSEP surface 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 3.--Description of the sites on the North Traverse, Wrangell-
Saint Elias 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
(continued).

12



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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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
(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

(continued) .
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Table 1. Listing of approximate limits of determination for elemeats veported.

Analytical method Medium  Determination limit Variables
Inductively-coupied argon Soil and 2 ppa Ag, Cd, La, Li, Mo, Ni,
plasme optical Plantt,? Sc, Sr, ¥, ¥
emission spectroscopy 0.05 ¢ Al, Ca, Fe, K, Ng, Na,
P, Ti
1 ppa Ba, Be, Co, Cr, Cu, Yb
¢ ppa Ce, Ga, Ho, Hn, Nb, Nd,
fb, Th, In
8 ppa Au
10 ppa 8i
20 ppa Sa
40 ppa Ta
100 ppa ]
Continuous-flow cold Soil3 0.02 ppa Hy
vapor Plant3 0.01 ppa
Combustion-IR Soil3 0.05% S
Plant3 0.05%
Ton Selective Electrode Soil3 0.01% f

Crereserwrreegroeve az== XZ=z=z=x

t Determined on plant ash.

XIS IIISITIRIRIIIIIIITIZIIIIISIIITIITIS=T

2 Sample mass for plant ash was ome-half that for soils, so determination limits for plant
ash are twice those listed for soils. Values reported in Appendix Tables A2, A4, 46,

A8, and A10 have been adjusted to be on a dry-weight basis.
3 Oetermined on dry material.
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Table 2.--Observed baseline range for element concentrations and ash yield for Hylocomiue splendens (feather moss),
Wrangell-Saint Elias National Park and Preserve study area, Alaska (dry-weight basis).

................................................................................................................
==== SRS SISISSSSZSssszZz=zzaz=s TSI3IN== = RS22=Z3II=IIZ=ZIIIZI=TI2ITR=T I

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) Calculated Baseline (n=21)
Al, % 0.375 - 3.48 0.0636 - 0,781 0.113 - 1.24
Ca, % 0.530 - 2.03 0.597 - 1.06 0.347 - 1.30
Fe, % 0.187 - 1.8 0.0478 - 0.529 0.059 - 0.527
K, % 0.219 - 0.627 0.153 - 0.539 0.298 - 0.55%9
Mg, % 0.157 - 0.988 0.147 - 0.277 0.085 - 0.307
Na, % 0.115 - 1.1 0.0327 - 0.159 0.040 - 0.432
P, % 0.065 - 0.082 0.0686 - 0.171 0.080 - 0.116
Ti, % 0.016 - 0.205 0.0028 - 0,035 0.005 - 0.057
Mn, ppa 104 - 752 56 - 1280 192 - 999

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

Ce, ppn 1.4 - 13 0.4 - 18 0.5 - 3.8
Co, ppm 1.3 - 10 0.4 - 2.5 0.4 - 2.7
Cr, ppm 3.9 - 38 0.9 - 16 1.4 - 8.1
Cu; ppm 5.5 - 23 9 - 2% 3.0 - 6.9
Ga, ppa 0.9 - 79 0.3 - 2.2 0.4 - 2.2
La, ppm 0.6 - 7.5 0.3 - 10 0.6 - 2.6
Li, ppm 0.6 - 4.5 0.3 - 5.0 0.4 - 2.2
Mo, ppm (0.3 - 1.6 0.7 - 2.8

Nd, ppa 0.6 - 7.5 0.4 - 8.2 0.5 - 3.3
Ni, ppm 2.5 - 25 141 - 9.5 1.0 - 3.7
Pb, ppa (0.6 - 3.2 0.7 - 4.7 0.6 - 7.0
SC, ppa 0.6 - 19 0.2 - 1.3 0.2 - 1.9
Sr, ppa 41 - 245 37 - 8 18 - 107

Y, pph 6.0 - 5 1.1 - 20 1.7 - 17

Y, ppa 0.6 - 7.5 0.2 - 2.5 0.3 - 2.9
In, ppw 24 - 60 22 - 81 16 - 77

Hg, ppa 0.04 - 0.12 {0.02 - 0.13 0.04 - 0.17
Ash, % 6.46 - 39.5 3.3 - 12,6 3.39 - 16.3
Total S, % 0.05 - 0.08 0.05 - 0.10 0.05 - 0.10

-----------------------------
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Table 3.--Observed baseline range for element concentrations and ash

yield for peltigera aphthosa (lichen), Nrangell-Saint Elias

National Park and Preserve study area, Alaska (dry-weight basis).

¢ =2z == = = == b33 +3 3 s

Variable, Wrangell-Saint Elias Denali Matiomal Park, Alaska
Unit of Observed Baseline (Crock and others, 1992)
Heasure (n=67) Observed Baseline (n=45)
al, % 0.189 - 0.7 0.0215 - 0.241
Ca, ¢ 0.269 -~ 0.657 0.168 - 0.656
fe, % 0.103 - 0.407 0.0142 - 0.19%
K, % 0.490 - 0.760 0.181 - 0.948
Mg, ¢ 0.107 - 0.251 0.0575 - 0.204
Na, ¢ 0.059 - 0.230 0.0116 - 0.0445
P, % 0.087 - 0.19% 0.0986 - 0.368
Ti, ¢ 0.0073 - 0.0400 0.0003 - 0.0077
Kn, ppa 50 - 285 32 - 494

8a, ppa 19 - 60 9 -4

Ce, ppo 0.8 - 31 0.2 - 1.3
Co, ppa 0.6 - 2.4 0.2 - 2.0
Cr, ppm - 1.6 - 6.7 0.4 - 3.6
Cu, ppa 5 - 11 5 - 18

Ga, ppa 0.4 - 1.7 (0.2 - 07
La, ppa 0.6 - 2.0 {0.1 - 4.1
Li, ppa 0.4 - 1.2 (0.1 - 1.0
Ko, ppa (0.2 - 0.9 (0.2 - 1.5
Nd, ppa 0.4 - 2.0 (0.2 - 35
Ni, ppa 1.3 - 6.8 0.6 - 59
Pb, ppa 0.4 - 1.1 0.2 - 33
Sc, ppa 0.4 - 1.5 {0.1 - 04
ST, ppa 19 - 53 i1 - 38

v, ppa 3.1 - 12 0.4 - 39

Y, ppa 0.4 - 1.7 (0.1 - 0.8
In, pps 21 - 50 20 - 95

Hg, ppn 0.0 - 0.12 0.02 - 0.12
Ash, § 3.7 - 10,0 202 - 1.9

Total §, % 0.06 - 0.11 0.08

0.14
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Table ¢.--Observed baseline range for element concentvations and ash yield for Picea glauca (white spruce), twigs and
needles, Wrangell-Saint Elias National Park asd Presevve study avea, Alaska (dry-weight basis).

3 s t 4 F$ 34434343313+ 3 33+ = z=z== + 3333 = P33 533333 £3 P-4+t

Variable, Wrangell-Saint Elias, Alaska Oenali Natiomal Park, Alaska Kenai Peninsula, Alaska
Unit of Observed Baseline (Crock and others, 1992) {Crock and others, 1992)
Neasure (8267) Observed Baseline (n=23) Calculated Baseline (n=21)
Al, % 0.0125 - 0.0990 0.0002 -~ 0.0266 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, % 0.25% - 0.773 0.278¢ -~ 0.62¢ 0.295 =~ 0.870
Mg, % 0.063 - 0.127 0.06%0 - 0.118 0.068 -  0.146
Ne, ¢ 0.0054 -  0.0345 0.0006 - 0.0048 0.0030 -  0.0335
P, % 0.0462 -  0.182 0.0710 - 0.179 0.100 - 0.230
Ti, ¢ 0.0005 -  0.0079 {0.0002 - 0.0009 {0.0002 -  0.0036
Nn, ppm 61 - 1130 102 - SN 157 - 956

Ba, ppa 7 - 127 Y3 - 110 7 -

Ce, ppa 0.2 - 04 (0.2 - 0.6 0.2 - 03

Co, ppa 0.1 - 0.4 0.1 - 0.4 0.1 - 04

Cr, ppa 0.3 - 2.6 0.2 - 0.8 0.2 - 1.2

Cu, ppa 1.6 -~ 29 1.3 - 1.5 1.9 - 4.0

Ga, ppe 0.3 -~ 1.4 (0.2 - 0.6 0.1 - 0.4

La, ppa _ 0.1 - 0.3 (0.1 - 0.4 0.2 - 0.4

Li, ppa 0.1 - 0.8 (0.1 - 0.4 0.1 - 0.3

Ni, pra 0.3 - 1.8 0.2 - 3.0 0.4 - 23

Sr, ppa 18 - n 15 - 62 18 - 84

v, ppa 0.2 - 2.2 (0.1 - 0.4 0.1 - 0.9

In, ppa 36 - 103 39 - 84 20 -

Hg, ppa 0.02 - 0.07 (0.02 - 0.05 (0.02 - 0.05
fAsh, % 2.48 - 5.52 2.38 - 7 2.95 - 4.81
Total 5, § 0.05 - 0.08 0.05 - 0.09 0.05 - 0.0
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Table 5.--Observed baseline range for elemeat concentrations and ash yield for 02-Horizon soil samples,
Wrangell-Saint Elias National Park and Preserve study area, Alaska (dry-weight basis).

rrewee s eswn e - s - susopsesmw =z

Varisble, Wrangell-Saint Elias, Alaska Denali National Park, Alaska Kenai Peninsula, Alaska
Unit of Observed Baseline (Crock and others, 1992) (Crock and others, 1992)
Measure {n=35) Observed Baseline (n=21) Calculated Baseline (n=2t)
Al, % 2.15 - 71.33 1.17 - 5.9 0.126 - 3.00
Ca, ¢ 149 - 3.9 0.237 - 3.18 0.102 - 1.28
fe, & 0.943 -~ 3.46 0.728 -  4.00 0.060 - 1.44
K, 3 0309 - 1.14 0.220 - 2.225 0.032 - 0.468
Mg, ¢ 0.440 - 1.76 0.148 -  0.650 0.02¢ - 0.454
Na, & 0.681 -~ 2.43 0.130 - 0.780 0.043 - 1.04
P, ¢ 0.045 - 0.100 0.053 - 0.180 0.019 - 0.095
Ti, & 0.0814 -  0.434 0.0343 - 0.325 . 0.007 - 0.177
Mn, ppa 182 - 1240 69 - 2390 30 - 1000
Ba, ppa 141 505 2 - 1691, 25 - 3853

Ce, ppa 1.9 - 2 9 - 85 0.6 - 1

Co, ppa §.7 - 2 S - 19 0.3 - 6.0
Cr, pra 15 - 6 i - 8 {.2 3 |

Cu, ppa - 18 - B8 10 - 42 1.3 - 1t

Ga, ppa §.2 - 15 3 - 16 0.3 - 8.4
La, ppm 4.7 - 16 5 - & 0.4 - 7.5
Li, pea 3.7 - 102 4 - B 0.3 - 6.7
Nd, pra 5.2 - 1 é - 3 0.3 - 8.6
Ni, ppra 9.4 - 4 10 - 3 0.6 - 1.9
Pb, poa 2.1 - 3 38 - 2 0.7 - 4.0
Sc, ppa 3.4 - 13 2.7 - 11 0.3 - 5.8
Sr, pps 162 - 486 36 - 190 10 - 7

V, pra 32 - 121 19 - 117 2.1 - 43

Y, ppa 4.7 - 15 2.2 - 12 0.3 - 7.1
Yb, ppa 0.5 - 1.8 (0.2 - 1.3

In, PPR 13 - 2 25 - 136 4 -

AsS, ppa {5 - 5 | 3% SR § | 0.3 - 1.5
Hg, ppn 0.02 - 0.10 0.06 - 0.14 0.10 - 0.34
Ash, % 52.4 - B88.6 14.3 - 85.2 14.1 - 65.7
Total 5, % 0.05 - 1.5 0.07 - 0.23 0.07 - 0.18

-
ZEIR3S=2 = H X =
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Table 6. Baseline data for elament concentrations
in samples of surficial materials from
Alaska (Gough and others, 1988).

e et o . e B e e e i B B o o e Bt D B s B o B S S W R e o o o S o TR B o S e o T A S e B > S o o S
Tttt ittt it i e s s

Variable,

unit

of Geametric Geametric Observed
measure mean deviation range
pHt 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, % 1.3 2.61 0.04- 10
Ce, ppm 28 1.84 <5 - 180
Co, ppm 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 4 - 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, % 0.98 1.84 0.13- 7.4
Mn, ppm 510 2.07 <200 -4000
Na, % 1.2 1.74 <0.07- 3.6
Nd, ppm 23 1.73 <4 - 120
Ni, ppm 24 2.17 <3 - 320
P, % 0.078 1.55 <0.02- 0.3%
Pb, ppm 12 1.74 <4 - 310
Sc, ppm 13 1.67 <2 - 39
Sr, ppm 159 1.93 21 - 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

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

These tables give the sample identification, location, and chemical composition as it was determined for the plants and
soil samples collected in 1990 for the Wrangell-Saint Elias National Park and Preserve study area. The Sample ID's are
keyed as follows:

Tables A1-A4
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 being farther away from the
proposed power plant.

Fifth position: Sample medium: M - feather moss; L - P. aphthosa lichen.

Sixth position: Location in a given site (1, 2, 3); Blank or a C, laboratory-made composite sample from the site's
sampling locations; X a laboratory-prepared duplicate split of the composite sample.

Tables A5-A6
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 being farther away from the
proposed power plant.

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

Seventh position: Location (1, 2, 3); Blank or a C, laboratory-made composite sample from the site's sampling locations.

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; S - South Traverse.

Third and fourth positions: Site number in a given traverse, with the larger number being farther away from the
proposed power plant. Each sample was a composite of three points in a randomly chosen
location at each site.

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

Sixth position: Analytical split: Blank or X.
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Table Al.--Hylocomium splendens (feather moss) amalytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an t).

EEXZRIIRESEIZEREIRIZRIXRIRIIZSER IR R R R SRR R R T R IR R IR IR R A IR IR RIS RN EXRTRI AR ISR XTI

Sample  Latitude Longitude al, § Ca, % Fe, ¢ K, % Mg, % Na, ¢ P, % Ti, &
East Traverse
WEOINC 622330 1450700 6.3 9.5 k¥ | 2.6 2.4 2.0 0.81 0.39
WEO1MX 622330 1450700 6.1 9.8 3.3 2.7 2.4 2.0 0.86 0.39
WEO2M1L 622318 1450648 6.1 11 3.3 2.6 2.2 1.9 0.74 0.38
NEO2M2 622530 1450648 6.1 11 3.3 2.2 2.2 2.0 0.66 0.38
WEO2M3 622318 1450648 6.6 8.9 3.6 2.3 2.3 2.1 0.62 0.42
WEO2MC 622318 1450648 6.4 10 34 2.4 2.2 2.0 0.66 0.38
WEO3MC 622248 1450554 7.6 6.8 $.0 2.4 2.2 2.4 0.52 0.48
WEO4MC 622142 1450430 8.0 6.2 i1 2.2 2.4 2.6 0.36 0.47
NEOSN1 622218 1450342 7.9 6.2 4.0 2.0 2.4 2.4 0.34 0.46
HEOSH2 622218 1450342 714 7.1 3.6 2.8 2.6 2.4 0.54 0.42
WEOQSM3 622218 1450342 8.3 5.6 §.1 1.8 2.2 2.6 0.32 0.51
WEOSHC 622218 1450342 8.0 6.1 4.0 2.1 2.3 2.6 0.35 0.46
HEOGMC 622054 1445948 8.7 6.0 4.3 1.7 2.2 2.8 0.25 0.5t
WEO7MC 622006 1445630 8.3 59 4.2 1.8 2.3 2.7 0.31 0.50
WEOSN! 621936 1445318 1.9 6.7 3.9 2.2 2.7 2.5 0.46 0.48
WEOSM2 621936 1445318 7.8 7.4 3.9 2.5 2.8 2.5 0.55 0.47
NEOSN3 621936 1445318 7.7 1.2 3.8 2.8 2.7 2.4 0.62 0.43
WEOSNC 621936 1445318 1.8 7.1 3.9 2.5 2.8 2.5 0.53 0.46
HEOINC 621842 1445136 8.7 5.7 4.4 1.9 2.4 2.8 0.9 0.50
WEL1OMC 621830 1444918 8.8 5.4 4.5 1.7 2.6 2.8 0.27 0.52
WELIN] 621730 1444642 8.7 5.4 4.4 1.6 2.4 2.8 0.24 0.52
WEL1N2 621730 1444642 9.0 5.3 4.6 1.7 2.5 29 0.20 0.52
WE11N3 621730 1444642 8.8 5.1 4.6 1.5 2.5 2.8 0.20 0.52
WEL1IMC 621730 1444642 8.9 5.4 4.5 1.6 2.5 2.9 0.20 0.50
North Traverge

WNOINC 622318 1450648 6.2 10 3.4 2.6 2.3 2.0 0.75 0.40
WNO1MX 622548 1450648 6.4 10 3.5 2.8 2.4 2.1 0.75 0.40
WNO2MC 622342 1450612 6.5 i1 3.5 2.8 2.4 2.1 0.78 0.40
WNO3M1L 622424 1450542 7.9 6.1 4.2 2.1 2.2 2.5 0.42 0.50
WNO3M2 622424 1450542 7.6 6.6 4.0 2.1 2.4 2.4 0.47 0.49
¥NO3N3 622424 1450542 7.5 7.4 4.0 2.3 2.2 2.3 0.57 0.46
WNO3NC 622424 1450542 7.5 6.4 4.0 2.1 2.3 2.3 0.47 0.48
WNOANC 622512 1450512 8.0 5.9 4.3 1.9 2.4 2.5 0.33 0.49
HNOSMC 622642 1445936 8.0 6.0 4.4 2.1 2.3 2.5 0.35 0.50
WNO6M1 622448 1445242 7.5 7.1 4.3 2.2 2.2 2.3 0.50 0.48
WNO6M2 622448 1445242 1.8 6.4 4.4 2.3 2.4 2.4 0.47 0.50
WNO6N3 622448 1445242 7.6 6.6 4.2 2.4 2.4 2.4 0.50 0.48
WNOGMC 622448 1445242 7.6 6.2 4.1 2.2 2.2 2.3 0.43 0.49
WNO7MC 622618 1445130 7.9 6.0 4.5 1.9 2.2 2.4 0.36 0.52
WNOGHC 622712 1444900 7.3 7.6 3.5 2.7 2.3 2.3 0.71 0.41
WHO9NK1 623518 1443142 6.5 7.4 3.2 4.0 2.8 2.0 1.1 0.38
WNO9M3 623518 1443142 5.8 8.2 2.9 4.7 3.0 1.8 1.3 0.34
WNO9M3 623518 1443142 5.8 8.0 2.9 4.0 3.1 1.8 1.0 0.34
WNOINC 623512 1443142 6.5 8.6 33 §.4 3.2 2.1 1.2 0.38
WN1OMC 623700 1443030 6.7 11 34 3.2 2.6 2.1 0.78 0.39
WN10MX 625130 1443030 6.8 11 3.4 3.2 2.6 2.1 0.79

0.38

_______ —— - i e |
: 41



Table Al.--Hyloconium splendens (feather moss) analytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an %) (continued).

=== ==
---------- ERESSSSITITIINIXI=TRTSITE=T -ttt ittt P 2 2t P ittt it L Pt At bt e 2t Pt t 2 4 2

Sample  Latitude Longitude al, ¢ Ca, ¢ fFe, & K, ¢ Hg, ¢ Na, & P, 3 Ti, ¢
South T
WSOLNC 622324 1450724 5.5 12 3.0 3.8 2.4 1.8 0.93 0.33
WS01MX 622324 1450724 5.5 11 2.9 3.6 2.4 1.7 0.93 0.34
HSO02HC 622312 1450718 6.2 10 34 3.7 2.6 2.0 0.92 0.38
W503K1 622248 1450712 5.7 11 3.1 3.8 2.6 1.8 1.1 0.33
WS03M2 622218 1450712 6.2 12 34 2.7 2.5 2.0 0.73 0.37
WSO3M3 622248 1450712 6.6 9.6 35 3.5 2.5 2.0 0.99 0.37
WSO3MC 622248 1450712 6.0 11 33 3.2 2.5 1.9 0.88 0.36
WS04NKC 622118 1450630 1.9 6.4 4.1 2.2 2.3 2.5 0.40 0.48
NSO5HC 621900 1450648 7.8 6.4 39 2.1 2.1 2.5 0.40 0.46
N506M1 621300 1450436 1.7 1.2 3.8 2.3 2.2 2.5 0.46 0.46
NSO6N2 621300 1450436 7.8 6.9 39 2.1 2.2 2.5 0.42 0.46
WS06M3 621300 1450436 7.8 6.8 3.8 2.3 2.2 2.5 0.46 0.46
WS06HC 621300 1450436 19 7.0 39 2.3 2.2 2.5 0.43 0.46
WSO7THC 621206 1450412 7.0 8.6 3.7 2.8 2.3 2.3 0.74 0.41
WSOBMC 621206 1450554 6.6 9.5 3.5 2.9 2.3 2.1 0.90 0.39
WS09M1 621100 1450554 5.8 11 3.2 3.0 2.6 1.8 0.91 0.36
W509N2 621100 1450354 5.5 11 3.1 3.5 2.4 1.7 1.1 0.35
WS09M3 621100 1450354 6.2 11 3.2 4.1 2.3 2.0 1.2 0.24
WS09MC 621100 1450354 5.7 i1 3.1 3.6 2.4 1.8 1.1 0.34
WS10MC 620730 1450318 5.1 13 29 3.3 1.8 1.5 1.1 0.32
NS1IMC 620112 1445918 5.7 11 3.2 §.4 24 1.7 1.4 0.24
WS11HX 620112 1445918 5.6 11 3.2 4.2 2.4 1.7 1.5 0.33
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Table A1.--Hylocomjum splendens (feather moss) analytical results for the Wrangell-Saint Elias Mational Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an %) (continued).

P T T T T T T T T I It -
== = = = s EH === H

Sample Nn, ppa Ag, ppe  As, ppe  Au, ppa Ba, ppa Be, ppe  Bi, ppa ¢d, pp»  Ce, ppm

East Traverse
WEOIMC 1600 4 (20 (20 790 (2 (20 (4 23
HEOIMX 1700 “ (20 (20 810 (2 (20 “ 23
WEO2MT 1900 (4 (20 (20 940 (2 (20 (“ 21
WEO2H2 1300 (“ (20 (20 920 (2 (20 (4 31
WEO2M3 1500 4 (20 (20 850 (2 (20 (“ 28
WEOMC 1500 “ (20 (20 900 (2 (20 (4 29
WEOIMC 2900 (“ (20 (20 700 @ (20 (4 28
WEOAMC 1800 4 (20 (20 610 2 (20 “ 30
WEOSMI 1000 (4 (20 (20 610 (2 (20 (« 32
WEOSN2 1200 “ (20 (20 600 2 (20 “ 28
WEOSH3 1500 “ (20 (20 620 2 (20 “ 28
WEOSMC 1300 “ (20 (20 610 (2 (20 (4 32
WEOGNC 1100 “ (20 (20 630 (2 (20 (4 35
WEOTNC 2500 (4 (20 (20 570 2 (20 (« 33
WEOSMI 2000 (4 (20 (20 520 (2 (20 4 27
WEOSM2 2600 (“ (20 (20 530 (2 (20 ( 27
WEOSN3 3500 4 (20 (20 530 (2 (20 (“ 3
WEOBMC 2600 (4 (20 (20 520 @ (20 (“ 31
WEOSNC 2800 “ (20 (20 530 (2 (20 (« 33
WEIONC 2300 “ (20 (20 520 (2 (20 “ 34
WELINE 2000 4 (20 (20 510 (2 (20 “ 29
NE1IN2 1800 « (20 {20 510 (2 (20 “ 34
NELIN3 1400 “ (20 (20 500 (2 (20 “ 27
NELINC 1800 « (20 (20 510 (2 (20 “ 33
North Traverse
WNOINC 1800 “ (20 (20 770 ] (20 “ 24
WNOINX 1800 (4 (20 (20 790 2 (20 “ 29
WNO2NC 1300 4 (20 (20 870 (2 (20 (4 27
WNOSML 2200 4 (20 (20 690 (2 (20 (“ 36
WNO3M2 2100 4 (20 (20 670 (2 (20 “ 29
UNO3N3 2500 ( (20 (20 750 (2 (20 “ 35
HNOINC 2200 «“ (20 (20 680 2 (20 4 28
WNOAMC 1900 (4 (20 (20 670 (2 (20 “ 35
HNOSNC 2800 “ (20 (20 710 2 (20 «“ 36
WNOGNL 3400 " (20 (20 670 (2 (20 (“ 39
WNOSH2 2900 (4 (20 (20 730 2 (20 (« 39
WNOGN3 3400 “ (20 (20 680 (2 (20 ( 35
HNOGMC 3000 “ (20 (20 670 2 (20 “ 33
WNOTMC 2700 “ (20 (20 710 2 (20 “ 34
WNOBMC 5100 (4 (20 (20 680 ¥ (20 “ 24
WNOSNL 7600 4 (20 (20 650 2 (20 ( 23
KNOIN3 6300 " (20 (20 630 Y] (20 «“ 22
WNOIN3 6600 “ (20 (20 640 2 (20 4 23
HNO9MC 7600 4 (20 (20 700 2 (20 “ 30
WNLONC 3000 “ (20 (20 710 (2 (20 “ 29

WNLOMX 3100 4 (20 (20 730 (2 (20 (4 32

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




Table A1.--Hylocomium gplendens (feather moss) analytical results for the Wrangell-Saint £lias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an t) {(continued).

34+t ¢+t Pttt Pttt i b2 2t bt 22 Pt R Pt P R Pt P P+ 1 4 04

Saaple Nn, ppa Ag, ppr  As, ppm Au, ppa Ba, ppa Be, ppn  Bi, ppa ¢d,
south Traverse
HSO14C 1600 ¢ {20 {20 810 {2 {20 {4
WSOIMX 1600 4 {20 (20 790 {2 (20 4
HS02MC 2800 (] (20 {20 780 (2 (20 (4
WS03M1 1100 ] (20 (20 1100 (2 (20 4
W503M2 1500 {4 {20 (20 990 {2 (20 {4
HS03N3 3400 (] (20 {20 880 (2 (20 4
W503MC 1900 ¢ (20 (20 950 2 (20 {4
WSO4MC 2500 “ (20 (20 620 {2 {20 (4
WSOSKC 1700 (4 {20 (20 640 {2 (20 4
WS06M1 2000 (4 {20 (20 620 (2 {20 4
HS06M2 1800 (4 (20 (20 630 (2 {20 4
HSO6M3 1300 4 (20 (20 620 (2 (20 (]
HSO6NC 1700 4 (20 (20 630 (2 (20 4
NSO7MC - 1900 {4 {20 (20 660 {2 {20 {4
WSOSMC 2000 { (20 (20 790 (2 (20 {4
WS09M1 5800 (4 (20 (20 660 (2 {20 4
HSO09M2 4800 (4 (20 (20 640 (2 {20 (4
HS09N3 4600 {4 {20 (20 1100 2 (20 “
WSO9MC 5300 (4 (20 (20 820 (2 {20 (&
NS10MC 8200 {4 (20 (20 1100 {2 (20 (4
WSL1MC 8100 (4 (20 (20 1100 {2 {20 4
WSTINX 8100 {4 (20 (20 1100 (2 (20 4

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

%%




Table A1.--Hylocomium splendens (feather moss) analytical results for the Wrangell-Saint Elias National Park and

Preserve study area, Alaska (ash-weight basis, unless noted with an %) (continued).

_TTITITIISISToEITE=ER

HEQINC
WEOLNX
HEO2M1
NEO2K2
WEOZN3
WEOZNC
WEQ3NC
REQ4NC
HEO5M1
WEQ5H2
HEOSH3
WEOSHC
KEOGMC
WEO7HC
WEOSN1
WEOBN2
WEOBM3
WEOBNC
HEOINC
WEL0NC
HE11M1
WEL1H2
WELLN3
WE11MC

WNOLMC
WNOINX
HNO2KC
WNO3HL
HNO3N2
HNO3N3
WNO3NC
HNO4NC
HNOSHC
HNO6ML
HNOEN2
WNO6M3
HNOGMC
HKO7MC
HNOSNC
HNO9N1
WNOIN3
HNOIN3
WNOIMC
WN1ONC
WN1OMX

20
20
20
20
20
20
21
2
20
20
20
20
22
23
22
21
23
22
23
24
25
24
25
24

20
1
20
2
21
21
21
22
21
23
23
22
21
24
20
20
20
20
21
20
20

== =

s

344 z===

A3

Cr,pps Cu, ppw  Eu, ppw  Ga, ppe  Ho, ppm  La, ppn  Li, ppe Mo, ppa
East Traverse
74 64 (4 10 (8 10 10 ¢
74 63 (“ 10 (8 10 10 4
7" 61 4 10 (8 10 10 (¢
n 58 (4 10 (8 10 10 6
77 62 (¢ 10 (8 10 10 (4
76 61 (“ 10 (8 10 10 5
88 63 (4 20 (8 20 10 (
88 65 (4 20 (8 10 10 (4
88 58 (4 20 (8 20 10 (4
79 59 ( 20 (8 10 10 5
88 57 “ 20 (8 10 10 “
86 56 (4 20 (s 20 10 (!
93 57 (4 20 (8 20 10 (
87 62 “ 20 (8 20 10 (4
77 63 (“ 20 (8 10 10 (“
78 72 ( 20 (8 10 10 (
77 76 (4 20 (8 10 10 (¢
82 69 4 20 (8 10 10 4
89 63 (4 2 (8 20 10 (4
92 63 “ 20 (8 20 10 (¢
87 60 (¢ 20 (8 20 10 {
99 61 (« 2 (8 20 10 (“
97 59 (4 20 (8 10 10 {
100 61 (4 20 (8 20 10 (4
North Traverse
73 69 “ 10 (8 10 10 (4
77 68 (4 10 (8 10 10 (4
76 63 ( 10 (8 10 10 ¢
92 65 (“« 20 (8 20 10 «
88 67 “ 20 (8 20 10 («
89 70 (4 20 (8 20 10 (
88 67 (4 20 (8 10 10 (4
9% 60 “ 20 (8 20 10 (4
95 62 (“ 20 (8 20 20 (4
9t 73 (4 20 (8 20 10 (4
100 74 (4 20 (8 20 20 “
93 72 (4 20 (8 20 10 (4
90 69 (“ 20 (8 20 10 (4
97 66 ( 20 (8 20 20 (4
7 72 (4 20 (8 10 10 (4
65 88 “ 20 (8 10 10 7
61 92 (4 20 (8 10 10 7
59 85 4 20 (8 10 10 8
67 97 (4 22 (8 10 10 10
69 9 (4 20 (8 10 10 4
73 81 4 20 (8 10 10 (4



Table A1.--Hylocomium gplendens (feather moss) analytical results for the Wrangell-Saint €lias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an %) (continued).

.......... - = -

*S22X

2EZzTE

==

Sample Co,ppe Cr, ppn  Cu, ppe  Eu, ppm  Ga, ppn  Ho, ppp  La, ppm  Li, ppm Mo, ppm
South Traverse
WS01MC 20 89 63 {4 10 {8 10 10 “
WSO1MX 20 66 60 {4 10 {8 10 10 4
WS02MC 20 74 " {4 20 {8 10 10 5
WS03ML 20 70 67 {4 10 {8 10 10 8
HS0342 20 75 61 {4 10 (8 10 10 5
HS03K3 20 75 72 4 10 (8 10 10 (¢
HS034C 20 73 65 (4 10 {8 10 10 7
WS04MC 23 88 61 4 20 (8 20 10 {4
WSOSHC 20 87 59 {4 20 - {8 20 10 (4
Wo06M1 21 83 65 {4 20 {8 20 10 {4
WS06M2 20 84 57 {4 20 {8 20 10 4
W506M3 20 80 60 4 20 (8 20 10 (4
H506MC 20 84 60 4 20 {8 20 10 4
WSO7MC 20 78 64 {4 20 {8 20 10 4
WS08HC 20 72 72 {4 20 (8 20 10 $
w5091 20 62 85 (4 20 (8 10 10 {4
H509M2 20 64 90 {4 20 {8 10 10 {4
N50943 20 58 74 (4 20 (8 10 10 4
WSO9MC 20 61 81 {4 20 {8 10 10 {4
NS10MC 20 59 74 (4 20 {8 10 10 (4
WS1INC 20 67 83 (4 21 {8 10 10 {4
WSL1MX 20 61 82 “ 20 {8 10 10 {4

-----

R e e T T L R T R -
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Table Al.--Hylocomium gplendens (feather moss) amalytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an ) (continued).

== === ITZTIIII2TIIET ITZRT=R = bt

XZ==X=

Sample Nb,pp Nd, ppm  Ni, ppm  Pb, pp»  Sc, pp»  Smn, ppm  Sr, ppr  Ta, ppa Th, ppn U, ppn

East Traverse
HEOLNC (8 10 42 22 10 (10 710 (80 (8 {200
WEOLNX (8 10 43 2 10 (10 720 (80 (8 (200
WEO2ML (8 10 3 20 10 (10 760 (80 (8 (200
WEO2M2 (8 20 39 10 10 (10 760 (80 (8 (200
WEO2M3 (8 20 3 10 10 (10 710 (80 (8 (200
UE028C (8 20 44 10 10 (10 750 (80 (8 (200
HEO3NC (8 20 50 10 20 (10 590 (80 (8 (200
WEO4NC (8 20 50 (8 20 (10 610 (80 (8 (200
WEOSH1 (8 20 9 (8 20 (10 620 (80 (8 (200
WEO5K2 (8 20 46 (8 10 (10 640 (80 (8 {200
NEOSN3 (8 10 50 9 20 (10 600 (80 {8 {200
WEOSNC (8 20 @ (8 20 (10 620 (80 { {200
HEO6HC (8 20 51 (8 20 (10 660 (80 (8 (200
WEO7MC (8 20 52 (8 20 (10 630 (80 (8 (200
WEO8N1 (8 20 52 10 10 (10 700 (80 (8 {200
WEOBM2 (8 10 54 10 10 (10 760 (80 (8 (200
WEOBN3 (8 20 53 (8 10 (10 710 (80 () (200
WEOBHNC (8 20 52 8 20 (10 720 (80 (8 (200
HEO9HC (8 20 57 (8 20 (10 640 (80 (8 (200
WE10MC (8 20 61 (8 20 (10 630 (80 (8 {200
WELINL (8 10 60 (8 20 (10 620 (80 (8 (200
WE11H2 (8 20 62 (8 20 (10 620 (80 (8 {200
WELIN3 (8 10 63 8 20 (10 620 (80 (8 {200
WELINC (8 20 60 (8 20 (10 630 (80 (8 (200
Morth Traverse
WNOTNC (8 10 44 20 10 (10 720 (80 (8 (200
WNO1MX (8 20 43 20 10 (10 740 (80 (8 (200
HNOZ2NC (8 20 11 10 10 (10 820 (80 (8 (200
WNO3N1 (8 20 50 10 20 (10 580 (80 (8 (200
WNO3IN2 (8 10 50 20 20 (10 610 (80 (8 (200
WNO3N3 (8 20 [t] 10 20 (10 630 (80 (8 (200
WNO3NC (8 10 50 2 20 (10 590 (80 (8 (200
HNO4MC (8 20 49 10 20 (10 570 (80 (8 (200
UNOSHC (8 20 50 8 20 (10 560 (80 (8 {200
UNOSM1 (8 20 52 10 20 (10 530 (80 (8 (200
UNO6N2 (8 20 53 10 20 (10 570 (80 (8 (200
WNOGM3 (8 20 53 8 20 (10 550 (80 (8 (200
UNOSMC (8 10 53 10 20 (10 540 (80 (8 (200
UNO7HC (8 20 55 10 20 (10 530 (80 (8 (200
UNOBNC (8 10 45 20 10 (10 610 (80 (8 (200
WNO9N1 (8 10 42 10 10 (10 590 (80 (8 (200
UNO9N3 (8 10 " 10 10 (10 640 (80 (8 (200
WNO9N3 (8 10 @ 10 10 (10 670 (80 (8 (200
UNO9MC (8 10 5 8 10 (10 690 (80 (8 (200
WN1OMC (8 20 4 10 10 (10 710 (80 (8 (200
WNLOMX (8 21 45 10 10 (10 720 (80 (8 (200




Table AL.--Hiylocomium splendens (feather moss) amalytical results for the Wramgell-Saint Elias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an %) (continued).

- waw -
= == H AXIIIIISSSR2IZ/R[}=T

---------------- == SSI23I=2T 2T IIIEIIZIET

Sample Nb,ppm Nd, ppa  Ni, ppm  Pb, ppm  Sc, ppm  Sa, ppm  Sr, ppm  Ta, ppm Th, ppa U, ppa
South Traverse
WSO1IMC {8 20 37 20 10 {10 830 {80 {8 {200
WSOIMX (8 10 37 il 10 {10 800 {80 (8 {200
KS02MC (8 20 42 8 10 (10 690 (80 (8 {200
HS03M1 (8 20 40 {8 10 (10 870 {80 (8 {200
HS03M2 {8 20 42 10 10 (10 880 {80 (8 {200
WS03M3 (8 10 Y 10 10 (10 700 (80 (8 {200
WSO3MC (8 20 {2 10 10 (10 790 {80 (8 (200
NSO4MC (8 20 52 {8 20 (10 610 (80 (8 (200
NSOSHC (8 10 53 10 20 {10 610 {80 (8 (200
WS06ML (8 20 43 (8 20 {10 620 {80 (8 {200
HS06M2 (8 20 4 (8 20 (10 630 (80 (8 {200
HS06M3 (8 20 46 10 20 {10 630 (80 (8 (200
HSO6MC (8 20 i (8 20 (10 630 {80 (8 {200
NSO7HC . (8 20 §1 9 10 (10 650 (80 (8 {200
HSO8MC (8 20 35 10 10 {10 680 {80 (8 {200
WSO9M1 (8 10 37 10 10 (10 740 (80 (8 (200
HS09M2 {8 10 35 10 10 {10 10 (80 (8 {200
WSO9N3 {8 10 33 10 10 {10 910 (80 (8 {200
WS09MC (8 10 35 10 10 (10 790 (80 (8 {200
WS10MC (8 10 35 20 10 (10 730 (80 (8 {200
WS11MC (8 20 37 10 10 (10 700 (80 (8 (200
WS11MX (8 10 38 20 10 (10 690 {80 (8 {200
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Table A1.--Hylocomium splendens (feather moss) analytical results for the Wramgell-Saint Elias National Park and

Preserve study area, Alaska (ash-weight basis, unless noted with an t) (continued).

SZIZTZTTZIIZII[=IS2T

WEOINC
WEGINX
WEO2M1
WEQ2M2
WEO2M3
REO2MC
WEO3NC
WEO4MC
HEOSKL
NEOSH2
WEOSN3
WEOSMC
HEOSMC
HEO7MC
HEOBN1
WEOSN2
WEOBN3
WEOBMC
WEOINC
WE10MC
WEL1M1
WE11M2
WE11M3
NEL1NC

WNOINC
HNO1MX
HNO2MC
WNO3NL
WNO3N2
HNO3M3
HNO3NC
WNO4NC
WNOSMC
HNOGM]
HNO6M2
WNO6M3
WNOGMC
WNO7HC
RNOSHC
WNO9N1
HHO9IN3
WNO9N3
WNO9MC
WNLONC
HN1OMX

110
110
110
110
120
110
130
140
140
120
140
140
140
140
130
130
120
130
140
140
140
150
150
140

£ 3441

Y. ppa Yb, ppe  In, ppa Hg, ppex Total S, %x Ash, %t
East Traverse
10 2 280 0.06 0.06 12.7
10 {2 290 0.06 0.06 12.3
10 {2 300 0.06 0.06 12.3
10 ¥ k) [} 0.06 0.06 14.7
10 2 380 0.06 0.06 13.8
10 {2 350 0.06 0.06 13.9
10 2 310 0.06 0.07 16.1
10 (2 230 0.06 0.06 18.2
10 (2 180 0.06 0.05 20.6
10 {2 180 0,04 0.06 19.1
10 2 160 0.06 0.06 26.7
10 2 160 0.06 0.06 24.0
20 {2 110 0.04 0.05 31.3
20 2 210 0.06 0.06 21.6
10 (2 200 0.06 0.06 14.7
10 {2 290 0.08 0.06 12.8
10 2 40 0.06 0.07 11.6
10 {2 230 0.08 0.06 13.2
20 2 170 0.08 0.05 23.0
20 2 150 0.06 - 0.06 28.3
10 2 160 0.08 0.05 37.6
20 2 130 0.08 0.05 36.9
10 (2 110 0.06 0.05 39.5
20 2 140 0.06 0.05 37.6
North Traverse

10 2 250 0.04 0.07 12.7
10 (2 260 0.06 0.07 13.1
10 2 240 0.06 0.07 13.2
20 ¥ 220 0.06 0.06 16.4
10 (2 210 0.06 0.06 13.9
10 {2 300 0.06 0.06 13.6
10 2 230 0.06 0.06 14.3
20 2 180 0.06 0.08 23.3
20 {2 230 0.06 0.07 22.3
20 2 330 0.08 0.06 14.1
20 2 250 0.06 0.06 14.8
20 2 240 0.06 0.06 14.3
10 2 250 0.08 0.06 16.2
20 (2 220 0.10 0.07 21.6
10 {2 350 0.08 0.06 10.1
10 (2 600 0.08 0.08 7.20
10 (2 §70 0.06 0.08 6.46
10 (2 390 0.06 0.07 6.87
10 (2 550 0.06 0.07 6.95
10 {2 490 0.06 0.06 8.61
10 {2 510 0.04 0.07 8.67
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Table At.--Hylocomium splendens (feather moss) amalytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an t) (continued).

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

-———-

==

Hg, ppmt Total S, %% Ash, 3t

Sample v, ppa Y, ppa Yb, ppa  In, ppa
WSO1MC 98 10 {2 350
WSO1MX 9% 10 (2 330
WS02HC 110 10 (2 310
WSO3ML 100 10 2 460
WS03M2 110 10 (2 430
HS03M3 110 10 {2 370
WSO3NC 110 10 (2 410
HSO4NC 140 20 {2 200
NSOSMC 130 10 2 140
WS06M1 130 10 2 210
HSO6M2 130 10 {2 270
WS06M3 130 10 (2 180
NS06MC 130 20 2 220
WSO7HC 120 10 {2 210
HSO8HC 110 10 2 250
HSO9M1 100 10 (2 350
WSO9M2 98 10 (2 380
WSO9M3 94 10 (2 320
HSO9MC 97 10 (2 350
WS10MC 91 10 (2 410
HS1INC 96 10 (2 360
HS11MX 97 10 (2 350

South Traverse
0.04 0.07
0.04 0.07
0.06 0.07
0.04 0.05
0.04 0.06
0.06 0.06
0.04 0.05
0.04 0.06
0.04 0.05
0.10 0.06
0.08 0.06
0.08 0.06
0.08 0.06
0.08 0.06
0.10 0.07
0.10 0.08
0.10 0.08
0.06 0.06
0.08 0.08
0.12 0.08
0.08 0.07
0.08 0.07

-

9.21
$.23
9.713
9.48
12.2
9.41
10.6
18.2
20.3
17.7
19.7
17.2
18.6
11.4
10.8
1.3t
1.94
1.70
7.3%
8.72
6.79
6.90

o0

----------

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



Table A2.--Hylocomium splendens (feather moss) amalytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (converted to dry-weight basis).

oz NSRRI N TN ErIERIIESE -

Sample Latitude Longitude al, % Ca, ¢ fe, K, 3 Mg, ¥ Ash, % Na, ¢
East Traverse
WEOINC 622330 1450700 0.80 1.21 0.43 0.33 0.30 12.7 0.28
NEO1MX 622330 1450700 0.75 1.21 0.41 0.33 0.30 12.3 0.25
HEO2M1 622318 1450648 0.75 1.35 0.41 0.32 0.27 12.3 0.23
WEO2M2 622530 1450648 0.90 1.62 0.49 0.32 0.32 4.7 0.29
NEQ2M3 622318 1450648 0.91 1.23 0.50 0.32 0.32 13.8 0.29
HEO2MC 622318 1450648 0.89 1.3 0.7 0.33 0.31 13.9 0.28
HEQ3NC 622248 1450554 1.22 1.09 0.64 0.39 0.35 16.1 0.39
WEO4NC 622142 1450430 1.46 1.13 0.75 0.40 0.4¢ 18.2 0.47
WEQSH1 622218 1450342 1.63 1.28 0.82 0.41 0.49 20.6 0.54
WEQ5M2 622218 1450342 1.36 1.36 0.69 0.53 0.50 19.1 0.46
NEOSH3 622218 1450342 .22 1.50 1.09 0.48 0.59 26.7 0.69
WEOSMC 622218 1450342 1.92 1.46 0.96 0.50 0.55 24.0 0.62
WEQ6MC 622054 1445948 2.72 1.88 1.35 0.53 0.69 3.3 0.88
HEO7MC 622006 1445630 1.79 1.27 0.91 0.39 0.50 21.6 0.58
WEOBN1 621936 1445318 1.16 0.98 0.57 0.32 0.40 14.7 0.3
NEOSM2 621936 1445318 1.00 0.95 0.50 0.32 0.36 12.8 0.32
WEQBM3 621936 1445318 0.89 0.84 0.44 0.32 0.31 1.6 0.28
WEQBMC 621936 1445318 1.03 0.9¢ 0.51 0.33 0.37 13.2 0.33
WEOSHC 621842 1445136 2.00 1.3 1.01 0.44 0.55 23.0 0.64
WEL1OMC 621830 1444918 2.49 1.53 1.27 0.48 0.74 28.3 0.79
WE11M1 621730 1444642 3.7 2.03 1.65 0.60 0.90 37.6 1.0
WE11M2 621730 1444642 3.32 1.96 1.70 0.63 0.92 36.9 1.07
WEL11M3 621730 1444642 3.48 2.01 1.82 0.59 0.99 39.5 1.11
WE11MC 621730 1444642 3.3 2.03 1.69 0.60 0.94 37.6 1.09
North Traverse
WNO1NC 622318 1450648 9.79 1.27 0.43 0.33 0.29 12.7 0.25
WNO1MX 622548 1450648 0.84 1.3 0.46 0.37 0.31 13.1 0.28
WNO2MC 622342 1450612 0.86 1.45 0.46 0.37 0.32 13.2 0.28
WNO3M1 622424 1450542 1.30 1.00 0.69 0.34 0.36 16.4 0.4
WNO3M2 622424 1450542 1.06 0.92 0.56 0.29 0.33 13.9 0.33
WNO3N3 622424 1450542 1.02 1.01 0.5¢ 0.31 0.30 13.6 0.31
WNO3NC 622424 1450542 1.07 0.92 0.57 0.30 0.33 14.3 0.33
WNONC 622512 1450512 1.86 1.37 1.00 0.44 0.56 23.3 0.58
WNOSHC 622642 1445936 1.78 1.34 0.98 0.47 0.51 2.3 0.56
WNOG6HM1 622448 1445242 1.06 1.00 0.61 0.31 0.31 14.1 0.32
WNO6M2 622448 1445242 1.15 0.95 0.65 0.3¢ 0.36 14.8 0.36
WNOSH3 622448 1445242 1.09 0.94 0.60 0.34 0.34 14.3 0.34
WNOGMC 622448 1445242 1.23 1.00 0.66 0.36 0.36 16.2 0.37
WNO7MC 622618 1445130 1.7 1.30 0.97 0.41 0.48 21.6 0.52
WNOSNC 622712 1444900 0.74 0.77 0.35 0.27 0.23 10.1 0.23
WNOGM1 623518 1443142 0.47 0.53 0.23 0.29 0.20 7.20 0.14
WNO9N3 623518 1443142 0.37 0.53 0.19 0.30 0.19 6.46 0.12
WNO9N3 623518 1443142 0.40 0.55 0.20 0.27 0.21 6.87 0.12
WNO9MC 623512 1443142 0.45 0.60 0.23 0.31 0.22 6.95 0.15
WN10MC 623700 1443030 0.58 0.95 0.29 0.28 0.22 8.61 0.18
WN1OMX 625130 1443030 0.59 0.95 0.29 0.28 0.23 8.67 0.18
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Table A2.--Hylocomium splendens (feather moss) analytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (converted to dry-weight basis) (continued).

ersvmazesssmsaas z errserrasrrerrememe
SRS s a2 a s IR R R RIS RIS RIITTIIaERERIRIT=NR2 = SZZITSITSIRITIIIIZRI=T=

Sample Latitude Longitude Al, % Ca, Fe, % K, % Mg, ¥ Ash, ¢ Na, %
south Traverse
NSO1MC 622324 1450724 0.51 1.11 0.28 0.35 0.22 9.21 0.17
WSO1MX 622324 1450724 0.51 1.02 0.27 0.33 0.22 9.23 0.16
WS02MC 622312 1450718 0.60 0.97 0.33 0.36 0.25 9.73 0.19
WS03M1 622248 1450712 0.54 1.04 0.29 0.36 0.25 9.48 0.17
HS03M2 622218 1450712 0.76 1.46 0.41 0.33 0.31 12.2 0.24
WSO3N3 622248 1450712 0.62 0.90 0.33 0.33 0.24 9.4 0.19
WSO3MC 622248 1450712 0.64 1.17 0.35 0.34 0.27 10.6 0.20
WSO4MC 622118 1450630 1.44 1.16 0.75 0.40 0.42 18.2 0.46
HS05HC 621900 1450648 1.58 1.24 0.79 0.43 0.43 20.3 0.51
WSO6M1 621300 1450436 1.36 1.27 0.67 0.41 0.39 17.7 0.44
NS06M2 621300 1450436 1.54 1.36 0.77 0.41 0.43 19.7 0.49
WSO06M3 621300 1450436 1.34 1.17 0.65 0.40 0.38 17.2 0.43
HSO6MC 621300 1450436 1.47 1.30 0.73 0.43 0.41 18.6 0.47
WSOZMC 621206 1450412 0.80 0.98 0.42 0.32 0.26 11.4 0.26
NSOBMC 621206 1450554 0. 1.03 0.38 0.31 0.2 10.8 0.23
WSO9NL 621100 1450554 0.42 0.80 0.23 0.22 0.19 7.31 0.13
Ws09M2 621100 1450354 0.44 0.87 0.25 0.28 0.19 7.94 0.13
HS09M3 621100 1450354 0.48 0.85 0.25 0.32 0.18 7.70 0.15
NS09MC 621100 1450354 0.42 0.81 0.23 0.26 0.18 7.35 0.13
WS10MC 620730 1450318 0.44 .13 0.25 0.29 0.16 8.72 0.13
NS11MC 620112 1445918 0.39 0.75 0.22 0.30 0.16 6.79 0.12
WS11MX 620112 1445918 0.39 0.76 0.22 0.29 0.17 6.90 0.12
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Table A2.--Hylocopium splendens (feather moss) analytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (converted to dry-weight basis) (continued).

-------------------------------------- == -
S[JIIZTIT2;E=ZIIzRIRRII2EC E2S23NT22[T=z32= £ 3 =2 =323z =2 S z z

Sample P, % Ti, ¢ Ho, ppa Ba, ppa Ce, ppn Co, ppa Cr, ppe Cu, pps
East Traverse
HEOINC 0.10 0.050 203 100 2.9 2.5 9.4 8.1
WEO1MX 0.11 0.048 209 100 2.8 2.5 9.1 7.7
WEO2M1 0.09 0.047 234 116 2.6 2.5 8.7 7.5
WEO2M2 0.10 0.056 191 135 4.6 2.9 10 8.5
NEO2M3 0.09 0.058 207 117 3.9 2.8 i1 8.6
HEO2MC 0.09 0.053 209 125 4.0 2.8 11 8.5
WEO3MC 0.08 0.077 467 113 4.5 3.4 14 10
WEO4ANC 0.07 0.086 328 111 5.9 3.8 16 12
NEOSH1 0.07 0.095 206 126 6.6 4.1 18 12
WEOSH2 0.10 0.080 229 115 5.3 3.8 15 11
NEOSH3 0.09 0.136 401 166 7.5 5.3 24 15
WEOSMC 0.08 0.110 312 146 1.7 §.8 2 13
WEOGHC 0.08 0.160 344 197 11.0 6.9 29 18
HEO7HC 0.07 0.108 540 123 7.1 5.0 19 13
HEOSH1 0.07 0.071 294 76 4.0 3.2 i 9.3
WEOBM2 0.07 0.060 333 68 35 2.7 10 9.2
HEOBH3 0.07 0.050 406 61 3.6 2.7 9.9 8.8
HEOBMC 0.07 0.061 343 69 i1 2.9 i1 9.1
HEO9NC 0.07 0.115 644 122 7.6 5.3 2 15
WE1OMC 0.08 0.147 651 147 9.6 6.8 26 18
WEL 1M1 0.09 0.196 752 192 10.9 9.4 33 23
NEL1N2 0.07 0.192 664 186 12.5 8.9 37 23
WEL1M3 0.08 0.205 553 198 10.7 9.9 38 23
WELINC 0.08 0.188 677 192 12.4 9.0 38 23
North Traverse

WNOIMC 0.10 0.051 229 98 3.0 2.5 9.3 8.8
KNOLMX 0.10 0.052 236 103 3.8 2.8 10 8.9
HNO2MC 0.10 0.053 172 115 3.6 2.6 10 8.3
WNO3M1 0.07 0.082 361 113 5.9 3.6 15 11
HNO3M2 0.07 0.068 292 93 4.0 2.9 12 9.3
WNO3N3 0.08 0.063 340 102 4.8 2.9 12 9.5
WNO3NC 0.07 0.069 35 97 §.0 3.0 13 9.6
WNO4MC 0.08 0.114 443 156 8.2 5.1 22 14
WNOSHC 0.08 0.112 624 158 8.0 4.7 2 1
WNO6N1 0.07 0.068 479 9% 5.9 3.2 13 10
WNO6N2 0.07 0.074 429 108 5.8 3.4 15 i1
HNOGM3 0.07 0.069 486 97 5.0 3.1 13 10
HNOGHC 0.07 0.079 486 109 5.3 3.4 15 11
HNO7MC 0.08 0.112 583 153 1.3 5.2 21 14
WNOSHC 0.07 0.041 518 69 2.4 2.0 7.3 7.3
WNO9N1 0.08 0.027 547 47 1.7 1.4 .7 6.3
NNO9N3 0.08 0.022 407 §1 1.4 1.3 3.9 5.9
WNO9N3 0.07 0.023 453 44 1.6 1.4 i1 5.8
WNOSNC 0.08 0.026 528 49 2.1 1.5 4.7 6.7
WN1OMC 0.07 0.034 258 61 2.5 1.7 5.9 7.8
HN10MX 0.07 0.033 269 63 2.8 1.7 6.3 7.0
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Table A2.--Hylocosium gplendens (feather moss) analytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (converted to dry-weight basis) (continued).

SRS SRNEZEESIIZIZIIIINISIZZZIzZIIISITI=EIIII=R=EE= =2=3 == =3=2S=23=2

Sample P, % Ti, & ¥n, ppn Ba, ppa Ce, ppa  Co, ppa Cry ppa Cu, ppa
South Traverse

NSO1MC 0.09 0.030 147 75 2.2 1.8 6.4 5.8
WSO1MX 0.09 0.031 148 73 1.8 1.8 6.1 5.5
NS02MC 0.09 0.037 272 76 2.6 1.9 1.2 6.9
WS03K1 0.10 0.031 104 104 2.5 1.¢ 6.6 6.4
WS03M2 0.09 0.045 183 121 3.3 24 9.2 7.4
WS03M3 0.09 0.035 320 83 2.2 1.9 741 6.8
HS03NC 0.09 0.038 201 101 3d 2.1 1.7 6.9
HS04NC 0.07 0.087 455 113 6.0 4.2 16 i1
NSOSHC 0.08 0.093 345 130 6.1 4.1 18 12
N506M1 0.08 0.081 354 110 5.3 3.7 15 12
HSO6M2 0.08 0.091 385 124 6.3 3.9 17 11
HSO6M3 0.08 0.079 24 107 5.2 34 14 10
NS06MC 0.08 - 0.086 316 117 6.0 3.7 16 11
WSO7MC 0.08 0.047 247 75 3.5 2.3 8.9 1.3
N508MC 0.10 0.042 216 85 3.2 2.2 1.8 1.8
NS09NL 0.07 0.026 24 48 1.7 1.5 4.5 6.2
N50942 0.09 0.028 1381 51 1.8 1.6 5.1 7.1
WS09M3 0.09 0.018 354 85 2.2 1.5 4.5 5.7
HSOIMC 0.08 0.025 390 60 1.6 1.5 4.5 6.0
HS10HC 0.10 0.028 715 96 1.8 1.7 5.1 6.5
WSLINC 0.10 0.016 550 75 1.9 1.4 4.5 5.6
WS11MX 0.10 0.023 559 76 1.8 1.4 4.2 5.7
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Table A2.--Hyloconium splendens (feather moss) analytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska {converted to dry-weight basis) (continued).

szz==zz= Seswesssezw - -
SeRSSX2SI2RTRTIITZzI=_]IST=ss 2S=SIs==2 aII2= =

Sample Ga, ppa La, ppm Li, ppm Mo, ppa Nd, ppm  Ni,ppa Pb, ppa Sc, ppa

"
"

Y L D T - - - o o - -

East Traverse
HEOLNC 1.3 1.3 1.3 0.5 1.3 5.3 2.8 1.3
WEOLNX 1.2 1.2 1.2 0.5 1.2 5.3 2.7 1.2
NEO2M1 1.2 1.2 1.2 0.9 1.2 5.3 2.5 1.2
NEO2M2 1.5 1.5 1.5 0.6 2.9 5.7 1.5 1.5
WEO2M3 1.4 1.4 1.4 0.7 2.8 5.9 1.4 1.4
WEO2MC 1.4 1.4 1.4 (0.5 2.8 6.1 1.4 1.4
NEOINC 3.2 3.2 1.6 (0.5 3.2 8.1 1.6 3.2
WEO4NC 3.6 1.8 1.8 (0.5 3.6 9.1 (0.5 3.6
NEOSH1 ‘.1 4.1 2.1 (0.5 4.1 10 (0.5 4.1
WEOSN2 3.8 1.9 1.9 1.0 3.8 8.8 (0.5 1.9
HEOSM3 5.3 2.7 2.7 (0.5 2.7 14 2.4 5.3
NEOSMC ‘.8 4.8 2.4 (0.5 4.8 12 (0.5 4.8
WEQSMC 6.3 6.3 3.1 (0.5 6.3 16 (0.5 6.3
NEO7MC 43 4.3 2.2 (0.5 43 11 (0.5 4.3
NEOBM1 2.9 1.5 1.5 (0.5 2.9 7.6 1.5 1.5
WEOBN2 2.6 1.3 1.3 (0.5 1.3 6.9 1.3 1.3
NEOBN3 2.3 1.2 1.2 (0.5 2.3 6.1 (0.5 1.2
WEOBHC 2.6 1.3 1.3 (0.5 2.6 6.9 1.1 2.6
NEOINC 4.8 4.6 2.3 (0.5 4.6 13 (0.5 4.6
NE10MC 5.7 5.7 2.8 (0.5 5.7 17 (0.5 5.7
WEL1N1 7.5 7.5 3.8 (0.5 3.8 23 (0.5 7.5
WE11M2 7.7 7.4 3.7 (0.5 7.4 23 (0.5 7.4
WE11N3 7.9 6.0 6.0 (0.5 4.0 25 3.2 7.9
VELINC 7.5 7.5 3.8 (0.5 7.5 23 (0.5 7.5
Horth Traverse
HNOLNC 1.3 1.3 1.3 (0.5 1.3 5.6 2.5 1.3
UNOLMX 1.3 1.3 1.3 (0.5 2.6 5.6 2.6 1.3
WNO2MC 1.3 1.3 1.3 0.5 2.6 5.9 1.3 1.3
WNO3NI 3.3 3.3 1.6 (0.5 3.3 8.2 1.6 3.3
WNO3N2 2.8 2.8 1.4 (0.5 1.4 7.0 2.8 2.8
WNO3IN3 2.7 2.7 1.4 (0.5 2.7 6.5 1.4 2.7
WNO3NC 2.9 1.4 1.4 (0.5 1.4 7.2 3.0 2.9
NNO4NC ‘4.7 4.7 2.3 (0.5 4.7 11 2.3 1.7
WNOSHC 4.5 4.5 4.5 (0.5 5 11 1.8 4.5
HNOGM1 2.8 2.8 1.4 (0.5 2.8 7.3 1.4 2.8
WNOGH2 3.0 3.0 3.0 (0.5 3.0 7.8 1.5 3.0
HUNO6M3 2.9 2.9 1.4 (0.5 2.9 7.6 1.1 2.9
WNOSMC 3.2 3.2 1.6 (0.5 1.6 8.6 1.6 3.2
NNO7MC .3 €3 4.3 (0.5 €3 12 2.2 4.3
HNOBMC 2.0 1.0 1.0 (0.5 1.0 .5 2.0 1.0
HNOINL 1.4 0.7 0.7 0.5 0.7 3.0 0.7 0.7
WNO9M3 1.3 0.6 0.6 0.5 0.6 2.8 0.6 0.6
WNO9N3 1.4 0.7 0.7 0.5 0.7 2.9 0.7 0.7
UNOINC 1.5 0.7 0.7 0.7 0.7 3.1 0.6 0.7
N10MC 1.7 0.9 0.9 0.3 1.7 3.8 0.9 0.9
UNLOMX 1.7 0.9 0.9 (0.5 1.8 3.9 0.9 0.9
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Table A2.--Hylocomium splendens (feather moss) amalytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (converted to dry-weight basis) (continued)

Sc, ppa

=z=zT===z

Li, ppn

Pb, ppa

Ga, ppm  La, ppa Mo, ppm  Nd, ppm  Ni,ppn

Sample
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Table A2.--Hylocomium gplendens (feather moss) amalytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (converted to dry-weight basis) (continued).

2134 e4 3 tit ¢ttt ittt ettt ittt ettt it ittt ittt it e ottt bt i *=I2===

Sample Sr, ppe V, ppn Y, ppa Yb, ppm In, ppe  Hg, ppa Total §, &
East Traverse
WEOQLNC 90 14 1.3 (0.2 36 0.06 0.06
REOLMX 89 14 1.2 (0.2 36 0.06 0.06
HEO2M1 93 14 1.2 (0.2 37 0.06 0.06
HEO2M2 112 16 1.5 0.2 54 0.06 0.06
HEO2M3 98 17 1.4 0.2 52 0.06 0.06
WEO2KC 104 15 1.4 (0.2 49 0.06 0.06
WEO3NC 95 2 1.6 0.3 50 0.06 0.07
WEOANC 111 25 1.8 (0.2 42 0.06 0.06
HEOSHL 128 29 2.1 (0.2 37 0.06 0.05
HEQSM2 122 X} 1.9 (0.2 34 0.04 0.06
WEOSM3 160 37 2.7 (0.2 4 0.06 0.06
HEOSHC 149 K[| 2.4 0.5 38 0.06 0.06
HEOGNC 207 4« 6.3 (0.2 34 0.04 0.05
WEO7HC 136 30 4.3 0.4 13 0.06 0.06
WEO8BM1 103 19 1.5 0.2 29 0.06 0.06
WEOSM2 97 17 1.3 0.2 37 0.08 0.06
WEOQSM3 82 14 1.2 (0.2 28 0.06 0.07
HEOBMC 95 17 1.3 (0.2 30 0.08 0.06
WEOINC 147 3R £.6 0.5 39 0.08 0.05
WE10KC 178 40 5.7 0.6 42 0.06 0.06
HE11ML 233 53 3.8 0.8 60 0.08 0.05
WE11M2 229 55 7.4 0.7 48 0.08 0.05
HEL1M3 245 59 §.0 0.2 43 0.06 0.05
HE11MC 237 53 7.5 0.8 53 0.06 0.05
North Jraverse
WNOINC 9 14 1.3 0.2 kY] 0.04 0.07
WNO1NX 97 16 1.3 (0.2 3 0.06 0.07
HNO2MC 108 16 1.3 0.2 R 0.06 0.07
WNO3NL 95 23 3.3 0.2 36 0.06 0.06
WNO3N2 85 19 1.4 (0.2 29 0.06 0.06
WNO3N3 86 18 1.4 0.2 41 0.06 0.06
HNO3NC 84 19 1.4 0.2 33 0.06 0.06
HNO4NC 133 35 4.7 0.5 42 0.06 0.08
WNOSHC 125 KX §.5 (0.2 51 0.06 0.07
WNOSM1 75 20 2.8 (0.2 47 0.08 0.06
WNO6N2 84 22 3.0 0.3 37 0.06 0.06
WNOGM3 79 20 2.9 0.3 34 0.06 0.06
WNOGHC 87 X 1.6 0.3 41 0.08 0.06
HNO7MC 114 32 {.3 (0.2 48 0.10 0.07
WNOSNC 62 it 1.0 (0.2 35 0.08 0.06
WNOINL 42 7 0.7 (0.2 43 0.08 0.08
HNOSN3 4 6 0.6 (0.2 30 0.06 0.08
WNOIM3 4 6 0.7 (0.2 27 0.06 0.07
HNOIHC 48 8 0.7 0.2 Kt} 0.06 0.07
WN1OMC 61 9 0.9 0.2 42 0.06 0.06
HN1OMX 62 10 0.9 0.2 4 0.04 0.07




Table A2.--Hiylocomium splendens (feather moss) amalytical results for the Wrangell-Saint Elias National Park and
Preserve study area, Alaska (converted to dry-weight basis) (continued).

........................................................................................................
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South Traverse
WSOLMC 76 9 0.9 (0.2 32 0.04 0.07
WSO1MX 74 9 0.9 (0.2 30 0.04 0.07
HSO2MC 67 1 1.0 {0.2 30 0.06 0.07
WSO03M1 82 9 0.9 (0.2 4“ 0.04 0.05
HS03N2 107 13 1.2 (0.2 52 0.04 0.06
HSO3M3 66 10 0.9 (0.2 35 0.06 0.06
HSO3NC 84 12 1.1 (0.2 43 0.04 0.05
NSO4MC 11 25 3.6 (0.2 3% 0.04 0.06
WSOSNC 124 26 2.0 0.4 28 0.04 0.05
HS06M1 110 23 1.8 (0.2 37 0.10 0.06
HSO06M2 124 26 2.0 0.4 53 0.08 0.06
HS06H3 108 22 1.7 (0.2 A 0.08 0.06
HSO6MC 117 4 3.7 0.4 i 0.08 0.06
HSO7MC 74 14 1.1 (0.2 24 0.08 0.06
WS08MC 73 12 1.1 (0.2 27 0.10 0.07
NSO9N1 54 7 0.7 (0.2 26 0.10 0.08
HS09M2 56 8 0.8 (0.2 30 0.10 0.08
WSO9M3 70 7 0.8 0.2 25 0.06 0.06
HSO09MC 58 7 0.7 (0.2 26 0.08 0.08
HS10MC 64 8 0.9 0.2 3 0.12 0.08
WS11MC 48 7 0.7 (0.2 24 0.08 0.07
WS11NX 48 7 0.7 (0.2 24 0.08 0.07
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Table A3.--Peltigera apthosa (lichen) analytical results for the Wrangell-Saint Elias Natiomal Park and Preserve study
area, Alaska (ash-weight basis, umless noted with an ).

- -
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Sample  Latitude Longitude al, ¢ Ca, 3 fe, & K, % Mg, % Na, & P, ¢ Ti, ¢
East Traverse
WeEoiLC 622330 1450700 5.36 6.91 3.4 10.6 2.43 1.73 2.75 0.23
WEOLLX 622330 1450700 5.50 6.99 3.17 10.8 2.45 1.77 2.79 0.29
NEO2LY 622318 1450648 5.07 6.55 2.92 12.9 2.38 1.55 3.40 0.26
WEo2L2 622318 1450648 5.22 7.48 2.95 10.1 2.46 1.75 3.2 0.25
¥EO2L3 622318 1450648 5.57 6.65 .7 1.4 2.41 .21 2.53 0.24
WEO2LC 622318 1450648 5.29 6.82 3.03 11.0 2.41 1.67 2.94 0.19
REO3LC 622248 1450554 6.91 6.11 3.98 6.9 2.33 2.11 .36 0.29
WEO4LC 622142 1450430 6.97 $.53 4.02 7.1 2.60 2.19 1.16 0.4
REOSLY 622218 1450342 7.00 6.35 4.01 6.9 2.46 2.19 1.08 0.32
NEOSL2 622218 1450342 6.11 6.57 3.42 7.1 2.51 2.30 1.2 0.33
WEOSL3 622218 1450342 6.83 6.2t 4.01 8.2 2.53 2.10 1.58 0.4t
WEOSLC 622218 1450342 6.68 6.39 3.80 7.2 2.46 2.2 1.27 0.38
WEOSLC 622054 1445948 7.38 6.05 4.08 6.6 2.2 2.28 1.40 0.36
NEOZLC 622006 1445630 7.11 6.17 3.89 8.4 2.44 2.20 1.60 0.%
REOSLY 621936 1445318 6.48 6.38 3.51 9.4 2.74 2.11 1.75 0.3¢4
WEOBL2 621936 1445318 6.92 6.40 3.80 8.5 2.74 2.12 1.68 0.33
WEOSL3 621936 1445318 6.76 6.60 3.70 9.6 2.66 2.08 1.59 0.30
WEOSLC 621936 1445318 $.62 6.56 3.63 10.0 2.83 2.08 1.83 0.33
REOPLC 621842 1445136 7.15 6.04 3.9¢ 8.0 2.56 2.18 1.54 0.35
¥EL10LC 621830 1444918 7.33 6.04 4.11 7.6 2.13 2.2 1.48 0.22
NELLLL 621730 1444642 7.29 5.54 4.02 8.1 2.50 .24 1.93 0.35
RE11L2 621730 1444642 8.00 5.61 4.48 6.4 2.57 2.46 1.34 0.42
RELIL3 621730 1444642 7.89 5.77 4.46 6.2 2.73 2.42 1.31 0.42
WEL1LC 621730 1444642 7.86 5.66 4.42 6.5 2.5¢ 2.42 1.47 0.43
North Traverse
WNoLLC 622348 1450648 5.59 8.19 3.23 i1.1 2.60 1.72 2.70 0.23
WNOLLX 622348 1450648 5.47 8.05 3.19 10.9 2.56 1.68 2.68 0.29
NNO2LC 622342 1450612 5.24 8.13 2.97 2.1 2.68 .71 2.85 0.27
WNO3LY 622424 1450542 5.93 7.00 3.51 10.8 2.87 1.82 1.72 0.34
WNO3L2 622424 1450542 6.36 6.39 K/ 1.1 2.4 1.4 2.10 0.33
WNO3L3 622424 1450542 5.87 6.77 3.43 11.8 2.62 1.78 2.09 0.24
HNO3LC 622424 1450542 6.13 6.62 3.59 10.8 2.61 1.85 1.88 0.32
WNO4LC 622512 1450512 6.79 6.69 3.97 7.4 2.62 2.07 1.61 0.42
WNOSLC 622642 1445936 6.1 6.31 3.91 9.3 2.37 2.06 1.65 0.36
WHO6LL 622448 1445242 6.64 6.38 4.13 9.6 2.58 1.99 1.94 0.35
WHO6L2 622448 1445242 6.99 6.46 4.28 7.6 2.40 2,09 1.38 0.43
HNO6L3 622448 1445242 6.65 6.35 4.13 9.0 2.48 2.00 1.55 0.33
WooLC 622448 1445242 6.71 6.45 .2 9.1 2.54 2.00 1.70 0.44
WNO7LC 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
WNO9L1 623518 1443142 5.98 7.40 % ¥ 113 2.87 1.83 2.09 0.27
WNOSL2 623518 1443142 5.08 7.16 2.7% 14.0 3.02 1.56 2.1 0.26
WNO9L3 623518 1443142 5.50 6.91 2.9% 12.7 3.0 1.70 2.76 0.23
WNO9LC 623518 1443142 5.49 6.95 2.92 12.0 2.89 1.68 2.7 0.23
WNLOLC 623730 1443030 5.83 8.71 3.19 10.8 2.1 1.78 2.03 0.25

WNL0LX 623730 1443030 5.78 8.61 3.12 10.8 2.67 1.74 1.95 0.16




Table A3.--peltigera aothosa (licher) analytical results for the Wrangell-Saiat Elias National Park and Preserve study
area, Alaska (ash-weight basis, unless noted with an ) (continued).

ZITTIITLSIIITS2ITIITIZ2RT
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Sample  Latitude Longitude Al, % Ca, 3 Fe, % K, % Ho,

R E ISR SRR IS IIIAIIIT IS
%

South Traverse
NSOILC 622324 1450724 .78 9.14 2.73 11.1 2.80 - 1.53 2.18 0.15
uso1LX 622324 1450724 4.89 9.30 2.83 11.3 2.88 1.55 2.2 0.27
uS02LC 622312 1450718 5.40 8.45 3.02 11.1 2.81 1.73 2.3 0.16
¥s03L1 622248 1450712 5.22 7.65 2.94 10.4 2.58 1.72 2.97 0.24
NS03L2 622248 1450712 5.46 8.00 3.08 10.7 2.65 1.78 2.10 0.13
s03L3 622248 1450712 5.52 7.31 3.16 11.6 2.44 1.70 2.64 0.26
WS03LC 622248 1450712 5.33 7.56 2.99 1.t 2.55 1.70 2.59 0.24
HS04LC 622118 1450630 7.60 6.30 4.36 6.7 2.53 2.34 1.1 0.47
sosLC 621900 1450648 7.09 6.30 4.00 7.2 2.32 2.20 1.32 0.42
Ws06L1 621300 1450436 6.82 7.54 3.88 7.4 2.46 2.08 141 - 0.3
S06L2 621300 1450436 7.00 7.05 3.88 7.1 2.40 2.18 1.40 0.38
Us06L3 621300 1450436 6.62 7.22 3.79 7.6 2.39 2.03 1.45 0.38
#S06LC 621300 1450436 6.93 7.40 3.92 7.4 2.44 2.14 1.43 0.40
uso7LC 621206 1450412 6.47 7.11 3.57 9.5 2.38 2.01 1.96 0.32
HS08LC 621206 1450554 5.72 8.02 3.12 10.8 2.24 1.8 2.25 0.24
uso9Lt 621100 1450354 5.32 8.69 3.10 11.4 2.81 1.60 2.45 0.30
HS09L2 621100 1450354 4.81 7.61 2.65 14.8 2.91 1.49 2.83 0.26
US09L3 621100 1450354 5.65 6.76 2.87 12.8 2.13 1.76 2.9 0.24
UsSo9LC 621100 1450354 5.43 7.56 2.93 12.1 2.51 1.66 2.50 0.19
US10LC 620730 1450318 5.14 7.40 2.91 13.4 2.50 1.56 3.39 0.26
USL1LC 620112 1445918 5.43 7.13 3.13 12.2 2.37 1.63 3.15 0.27
Us11LX 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 apthosa (lichen) analytical results for the Wrangell-Saint Elias Mational Park and Preserve study
area, Alaska (ash-weight basis, unless noted with an &) (continued).

222 ZJIZIIZZTT=I==2 B ST oSSR IZCSST2S TSRz x2 . IIISISSXZZ222=2=0 I==2===s S2zITsxXITIT2XIIT

Sample ¥n, ppa Ag, ppa  As, ppm  Au, ppa Ba, ppa Be, ppa  Bi, ppa ¢d, pp»  Ce, ppa

£azt Traverse
WEOILC 1240 (« (20 (20 605 (2 (20 (“ 26
NEOILX 1260 “ (20 (20 609 (2 (20 “ 27
WEO2LL 1810 ( (20 (20 673 (2 (20 {4 24
HEO2L2 850 (4 (20 (20 614 (2 (20 4 25
WEO2L3 1610 (« (20 (20 42 (2 (20 { 29
WEO2LC 1360 (“ {20 (20 668 (2 (20 (4 25
MEOSLC 1910 (4 (20 (20 621 (2 (20 (“ 3
UEOALC 1960 “ (20 (20 565 (2 {20 (4 30
WEOSL1 1220 ( (20 (20 578 (2 (20 (4 30
WEOSL2 1000 (4 (20 (20 534 (2 (20 (4 27
NEOSL3 1720 (4 (20 (20 574 (2 (20 (4 R
WEOSLC 1270 (4 (20 (20 560 (2 (20 “ 31
BEOBLEC 1250 (4 (20 (20 574 (2 (20 (4 32
WEOZLC 3030 ] (20 (20 516 (2 (20 “ 30
WEOSLL 2920 (4 (20 (20 453 (2 (20 (4 26
WEOSL2 3610 (“ (20 (20 o (2 (20 (4 31
WEOBL3 4440 (4 (20 (20 79 (2 (20 (4 29
WEOBLC 3880 (4 (20 (20 468 (2 {20 (4 3
NEOPLC 3940 (“« (20 (20 461 (2 (20 (4 31
WELOLC 3420 (4 (20 (20 453 (2 (20 (4 32
WELILL 1950 4 (20 (20 43 (2 (20 (4 38
ME1IL2 2580 “ (20 (20 475 (2 (20 “ 3
WELIL3 2820 (4 (20 (20 476 (2 (20 (4 35
WEIILC 2410 (4 (20 {20 466 (2 (20 " k73
Morth Iraverse
WNOILC 1420 (4 (20 (20 641 2 (20 (4 26
WNOLLX 1450 (4 (20 (20 632 (2 (20 (4 25
WNO2LC 964 (4 (20 (20 628 (2 (20 {4 25
WNO3LY 2400 (4 (20 (20 588 (2 (20 (4 30
uNO3L2 2730 (4 (20 (20 624 (2 (20 (4 31
WNO3L3 2970 (4 (20 (20 587 (2 (20 “ 3
UNO3LC 2610 (4 (20 (20 591 (2 (20 {4 29
WNOALC 2520 “ (20 (20 641 2 {20 4 32
WNOSLC 2880 (4 (20 (20 616 (2 (20 (4 31
WNOSLY 2850 “ (20 (20 592 (2 (20 4 33
WNOSL2 2800 (4 (20 (20 65¢ 2 (20 4 3
WNOSL3 2800 1 (20 (20 607 (2 (20 (4 36
NNOSLC 2970 (4 (20 (20 624 (2 (20 (4 35
WNOZLC 2840 (4 (20 (20 635 (2 (20 (4 42
WNOBLC 4300 (4 (20 (20 569 (2 (20 4 25
WNOSLL 6130 “ (20 (20 544 (2 (20 4 25
WNOSL2 6290 (4 (20 (20 511 (2 (20 (“ 21
WNOSL3 6580 4 (20 (20 533 (2 (20 (4 V)
WNOSLE 5970 (4 (20 (20 521 V] (20 (4 25
WNIOLC 3530 (4 (20 (20 636 (2 (20 4 29
WNIOLX 3470 ( (20 (20 634 (2 (20 «“ 27
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Table 43.--peltigera apthosa (lichen) analytical vesults for the Wrangell-Saint ELias National Park and Preserve study
area, Alaska (ash-weight basis, unless noted with an %) (continued).

IR I I T R I I I I I TS I T I IS I NI T R RIS ST I T I I IR ISR S SRS T I SIS SIS NI RSS2

Sample Nn, ppa Ag, PP A8, ppa  Au, ppR Ba, ppn 8¢, ppn  8i, ppa Cd, ppm  Ce, ppa

Sout.

 WS01LC 1130 4 (20 (20 580 (2 {20 {“ 23
WSO1LX 1140 4 {20 (20 §86 (2 (20 4 22
wso2Le 2200 4 (20 (20 650 {2 (20 (4 26
H503L1 814 4 {20 (20 117 {2 (20 {4 25
4503L2 1180 “ (20 {20 848 2 {20 « 26
WS03L3 2990 (] {20 {20 688 2 (20 (] 29
HSO3LC 1600 (4 (20 (20 753 2 {20 (] 27
WS04LC 2680 {4 (20 {20 604 (2 (20 « 33
ws0sLC 1650 (] (20 {20 633 2 (20 4 i
HsoeL1 2260 (] (20 {20 612 (2 (20 “ i
WS06L2 1910 4 (20 {20 576 ¥ {20 {4 35
NSo6L3 1770 (] (20 {20 606 (2 {20 4 34
WSo6LC 2020 4 {20 {20 607 {2 (20 « 33
NS07LC 1870 4 {20 (20 603 (2 {20 “ 27
HS08LC 2200 4 {20 (20 740 2 (20 “ 27
WS09L1 5270 4 (20 (20 614 (2 (20 4 23
Wso9L2 3260 {4 {20 (20 502 (2 (20 {4 22
W509L3 2350 (¢ (20 (20 759 (2 (20 4 26
HS09LC 3460 (4 (20 {20 635 (2 {20 “ r
Hs1oLc 4560 {4 (20 (20 10 (2 (20 ¢} 25
WstiLc 4940 « (20 (20 740 ¥ {20 « 29 .

WS1ILX 4890 (4 (20 (20 143 (2 (20 (4 29
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Table A3.--Peltigera apthosa (lichen) analytical results for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska (ash-weight basis, unless noted with an %) (continued).

z ==z F 4444 + 433318334 = + 3433333333333 === 33333333333 33133333 ¢4

Sanple Co, ppe Cr, (1] ] Cu, ppa Etl, PPR Ga, ppa Ho, ppa La, PP l.i, 1] ] Ho, ppa
fast Traverse
NEOLLC 20 4 114 (4 12 (8 16 {2 4
WEOILX 18 62 111 (4 14 (8 17 11 (4
NEO2LL 18 47 117 (¢ 12 (8 1s 11 (4
WEO2L2 17 @ 9% (« 12 (8 15 i1 ¢
¥eEo2L3 21 58 112 (¢ 12 (8 18 11 (¢
weo2LC 18 « 101 (¢ i1 (8 16 11 (¢
WEO3LC 24 51 120 4 15 (8 21 13 (4
WEO4LC 23 57 142 (4 15 (8 19 13 (4
WEOSLL 23 51 109 (¢ 13 (8 19 13 (¢
WEOSL2 20 a7 % (“ 13 (8 16 12 (“
WEOSL3 23 69 121 (“ 15 (8 i} 13 (¢
WEOSLC 22 54 105 (4 15 (8 19 12 (4
WEOSLE 4 55 100 4 15 (8 21 13 (4
WEO7LC 22 59 146 “ 16 (8 19 12 (4
4E08LL 22 9 154 (¢ 13 (8 17 12 (4
WE08L2 22 52 132 (« 15 (8 19 12 (4
WEOSL3 25 (1] 143 (4 13 (8 19 12 (4
WEOSLC 22 65 152 ] 16 (8 19 12 4
NEOPLE A4 48 149 (4 15 (8 19 12 (4
HE1OLC 26 4 141 (4 16 (8 20 12 (4
WEL1LL 4 64 115 «“ 17 (8 19 11 (4
HE11L2 27 76 121 ( 16 (8 21 12 (¢
WHELIL3 26 61 115 (4 17 (8 2 12 (4
WELLC 26 63 117 {4 18 (8 20 12 (¢
Morth Traverse
WNOLLC 20 46 121 (4 11 (8 17 12 (4
WNOLLX 19 65 121 ] 12 (8 17 1 (
wNo2LC 20 58 113 (¢ 12 (8 16 11 (4
WNO3L1 2 64 165 4 13 (8 17 12 4
#NO3L2 23 52 13¢ “ 15 (8 20 13 (4
WNO3L3 22 Q 155 « 14 (8 18 12 (
WNO3LC 22 s W «“ 13 (8 18 12 (¢
UNO4LC 23 72 134 ( 17 (8 19 13 (]
UNOSLE 23 59 128 (4 15 (8 20 13 {«
WNO6L1 2 56 139 “ 15 (8 22 14 (4
UNO6L2 A 61 141 (4 14 (8 2 13 (4
WNOSL3 25 54 147 (4 15 (8 22 13 (
WNO6LC 25 62 148 (4 13 (8 22 14 (
WNO7LC 27 56 152 (4 15 (8 24 14 (4
WNOSLC 19 59 153 (4 15 (8 17 11 4
WNO9LL 19 54 146 (4 14 (8 17 11 (4
WNOSL2 17 42 165 (4 11 (8 15 9 9
WNO9L3 2 47 152 (4 14 (8 16 11 9
UNOSLC 20 ] 149 ( 13 (8 16 10 5
WN1OLC 20 “ 146 (¢ 13 (8 18 1 (¢
UN1OLX 20 2 148 (4 12 (8 18 i1 (4
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Table A3.--Peltigera aothosa (lichen) amalytical results for the Wraagell-Saiat Elias Matiomal Park and Preserve study
area, -Alaska (ash-weight basis, unless noted with an %) (continued).

P it T It I I mmnm

R XIS T I XXX X I IR XX I IS IR IR TITIIRIT =223 ==

Sample Co,ppm  Cr,ppm  Cu, ppm  Eu, ppa  Ga, ppa Ko, ppm  La, ppa  Li, ppn Ko, ppa

South Traverse
Us01LC 18 37 1 7 1 {8 18 11 (4
HSO1LX 19 39 127 {4 10 (8 16 11 “
us02LC 19 4 120 (4 12 (8 16 11 (4
WS03Li i7 i 9% “ 11 (8 16 11 14
H503L2 18 i 107 (4 12 (8 16 1 (4
WS03L3 18 60 123 ( 13 (8 17 i2 4
HS03LC 16 59 112 (4 13 (8 17 i1 8
HS04LC 2% 59 122 4 18 (8 20 i4 4
HS05LC 23 55 137 “ 16 (8 19 15 “
HS06LL 26 69 138 “ 16 (8 20 i4 “
WS06L2 A 50 122 “ 16 (8 20 14 4
HS06L3 24 67 147 “ 13 (8 21 14 (4
HS06LC 4 53 135 “ 15 (8 21 14 it
wsOLe . 2i 61 14i “ 1 (8 19 13 (4
UsS08LC 18 40 138 {4 12 (8 18 12 (4
WS09Li 18 40 188 (4 13 (8 17 1i {4
HS09L2 17 46 165 (4 12 (8 1§ 11 (4
Hs09L3 18 39 ii8 “ 13 (8 16 i2 (4
NS09LC 16 3 142 (4 12 (8 17 11 4
HS10LC 19 38 125 “ 11 (8 i7 12 (4
ustLC 19 43 130 ] 14 (8 18 12 (4
WSt1LX 19 37 128 (“ 14 (8 19 12 (4

—ome - e - cvwe
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Table A3.--Peltigera apthosa (lichen) amalytical results for the Urangell-Saint Elias National Park and Preserve study
area, Alaska (ash-weight basis, unless moted with an &) (continued).

SEI IS oIS I TISZEIIEXIITRIITI IS zIFFSTITIITISSI=x Z2IXITTIIITT=SITTEIZ=SE XZEEEIIECIINEISTAIIZTIRIATIRIIZTIIIZIIITTITIZSS

Sample Nb, ppn  Nd, ppm  Ni, ppm  Pb, ppm  Sc,ppm  Sm, ppm  Sr,ppa  Ta, ppn  Th, ppa U, ppa

East Traverse
EOILC (8 16 52 19 12 (20 512 (80 (8 (200
HEOLLX (8 15 H 19 12 (20 520 (80 (8 (200
HEO2LL (8 14 3 12 11 (20 507 (80 (8 (200
WEO2L2 (8 14 35 15 11 (20 551 (80 {8 (200
HEO2L3 {8 17 39 17 12 (20 532 (80 (8 (200
WEO2LC (8 15 38 11 11 {20 527 (80 (8 (200
WHEOLC (8 20 51 8 15 (20 526 (80 (8 {200
WEO4LC (8 19 58 10 15 (20 557 (80 (8 (200
weosLL (8 17 53 (8 15 (20 550 (80 (8 (200
WEOSL2 (8 15 48 (8 13 (20 527 (80 (8 (200
HEOSL3 (8 2 55 ‘10 15 {20 505 (80 (8 (200
WEOSLC (8 19 47 (8 14 (20 533 (80 (8 (200
HEO6LC (8 2 56 (8 15 (20 568 {80 (8 {200
WEOTLC (8 20 50 (8 14 (20 551 (80 (8 (200
WEOSL1 (8 16 57 9 12 {20 576 {80 (8 (200
WE08L2 (8 19 52 9 1 (20 606 (80 (8 (200
WEOSL3 (8 15 55 8 13 (20 591 {80 (8 (200
HEOSLC (8 17 56 12 13 (20 596 (80 (8 (200
WEOPLC (8 20 64 (8 14 (20 549 (80 (8 (200
WE10LC (8 19 69 11 14 (20 560 (80 (8 (200
WELILL (8 18 56 (8 14 (20 544 (80 (8 (200
WE11L2 (8 21 7 (8 1§ (20 566 (80 (8 (200
WELIL3 (8 23 n 9 16 (20 570 (80 (8 (200
WET1LC (8 2t 62 (8 16 (20 566 {80 (8 (200
North Traverse
WNOLLC (8 16 43 16 12 (20 569 (80 (8 {200
WNO1LX (8 15 “ 17 12 (20 558 (80 (8 (200
wNo2LC (8 16 42 10 11 (20 599 (80 (8 (200
WNO3LL (8 17 48 15 13 (20 523 (80 (8 (200
WNO3L2 (8 20 51 12 14 (20 507 (80 (8 (200
HNO3L3 {8 20 9 15 13 (20 92 (80 (8 (200
¥NO3LC (8 17 50 1 13 (20 505 (80 (8 (200
WNOALC (s 19 58 11 15 (20 503 (80 (8 (200
WNOSLC (8 20 9 10 15 (20 497 (80 (8 (200
WNO6LL (8 21 57 12 15 (20 92 (80 (8 (200
WNO6L2 (8 22 65 9 16 (20 522 (80 (8 (200
WHOsL3 (8 19 60 10 15 (20 493 (80 8 (200
NHO6LC (8 25 63 9 16 (20 502 (80 8 (200
HNO7LC (8 26 63 10 16 (20 an (80 8 (200
WNOSLC (8 17 51 9 11 (20 520 {80 (8 (200
HNOSLY (8 17 9 11 11 (20 541 (80 (8 (200
NNOSL2 (8 11 13 10 10 (20 505 (80 (8 (200
HNO9L3 (8 15 13 12 13 (20 498 (80 (8 (200
WNOILC (8 14 47 1 1 (20 508 (80 (8 (200
WNLOLC (8 14 56 14 12 (20 554 (80 (8 (200
UNLOLX (8 1 53 13 11 (20 548 (80 (8 (200

b5



Table A3.--Peltigera apthosa (lichen) amalytical vesults for the Mrangell-Saint Elias Natiomal Park and Preserve study

area, Alaska (ash-weight basis, unless noted with an ¥) (continued).

|2TT2RT2TTssze=sz 22X I IR I S N e R T X SR RIS IIIS ST TIITRIZT AT TIRISR

Sauple Nb, ppm  Nd, ppm  Ni, ppm  Pb, ppm  Sc, ppm  Sn, ppm  Sr, ppm  Ta, ppn  Th, ppa
South Traverse
Wso1LC 8 15 113 17 10 {20 614 {80 (8
WSO1LX {8 12 35 19 10 {20 620 (80 (8
Ws02LC {8 14 42 12 11 {20 559 (80 ¢
WSO3L1 {8 13 43 9 11 {20 592 {80 (8
NS03L2 {8 17 §1 12 12 {20 676 (80 {8
WSO3L3 (8 15 1 it 12 {20 503 (80 (8
WS03LC {8 14 41 12 11 {20 §87 {80 {8
HS04LC (8 2 58 9 16 (20 8§59 (80 (8
WS0SLC {8 18 51 (8 15 {20 543 (80 {8
Ws06L1 8 20 50 11 15 (20 §62 (80 {8
4S06L2 {8 23 50 12 11 {20 544 (80 (8
Wso6L3 {8 2 52 12 14 {20 540 (80 {8
HS06LC {8 21 49 11 15 {20 557 (80 (8
WsO7LC . (8 18 54 10 13 (20 533 {80 {8
W508LC (8 13 43 it 11 (20 580 (80 {8
WSo9LL {8 19 38 13 11 (20 S24 {80 (8
WS09L2 {8 14 33 15 9 (20 485 (80 (8
HS09L3 (8 16 24 12 10 {20 589 (80 (8
WS09LC {8 15 33 il 10 (20 540 (80 (8
WS10LC {8 15 3 12 10 (20 506 (80 (8
HS11LC {8 16 3 13 11 {20 498 (80 {8
Hs11LX (8 16 36 12 i1 {20 500 (80 {8

- -

----------
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Table A3.--peltigera apthosa (lichea) amalytical results for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska (ash-weight basis, unless noted with an %) (continued).

(43334133333 4311343 2= S2IIITTzR3zz2 b Iz2 b2+ 434 R RIS RS IR IS RIS ISR IESSSIIIRS

Sample v, pPa Y, pPa Yb, ppa  In, pPa Ho, ppms  Total S, %% Ash, %
East Traverse
NEOILC 96 12 {2 443 0.08 - 0.07 - $.99
WEOLLX 98 13 2 445 0.07 0.07 5.96
NEo2Lt 90 11 {2 545 0.12 0.09 5.1
WEO2L2 92 12 {2 497 0.11 0.07 5.85
WEO2L3 101 13 {2 549 0.06 0.07 5.23
WEO2LC 9% 12 {2 465 0.11 0.07 5.68
NEOILC 123 16 (2 444 0.09 0.10 8.30
NEO4LC 124 15 2 490 0.06 0.08 7.50
WEOSLL 127 15 (2 342 0.06 0.08 8.65
HEOSL2 107 13 {2 300 0.06 0.08 10.0
NEOSL3 129 16 2 403 0.05 0.08 7.09
WEOSLC 119 15 {2 33 0.06 0.08 8.98
HEOGLC 130 17 {2 239 0.09 0.07 9.38
HEO7LC 121 16 2 569 0.06 0.09 6.97
NEOBLL 106 1 {2 497 0.08 0.07 5.62
WEOSL2 113 15 {2 751 0.10 0.09 6.67
NEOSL3 i1 15 {2 608 0.06 0.08 5.44
WEOSLC 110 15 {2 658 0.09 0.08 5.46
WEOPLC 119 17 {2 $09 0.07 0.08 6.62
WELOLC 122 17 {2 546 0.11 0.08 7.82
HEL1LL 12t 18 2 3 0.08 0.07 8.12
WEL1L2 134 18 2 353 0.09 0.07 8.78
WELLL3 133 19 2 300 0.10 0.06 8.68
HE11LC 131 18 2 321 0.11 0.07 9.21
Morth Traverse

WNOLILC 100 12 {2 475 0.08 0.09 5.92
WNOILX 100 12 {2 514 0.07 0.09 6.00
WNO2LC 92 12 {2 378 0.07 0.09 5.60
WNO3LL 110 13 (2 531 0.07 0.09 5.13
HNO3L2 118 15 (2 5§52 0.08 0.08 5.96
WNO3L3 107 15 {2 521 0.0¢ 0.08 4.66
HNO3LC 112 14 (2 513 0.04 0.08 5.50
HNOALC 125 15 {2 533 0.09 0.09 7.84
WNOSLC 123 16 (2 465 0.08 0.08 6.97
WNO6LY 130 17 (2 570 0.11 0.09 5.3
WNO6L2 134 16 {2 540 0.12 0.08 7.73
HNOGL3 129 17 2 508 0.06 0.08 6.21
HWNOSLC 132 17 {2 572 0.07 0.08 6.22
WNO7LC 138 18 2 437 0.08 0.08 6.45
UNOSLC 97 13 (2 n? 0.11 0.08 §.63
WNO9LL 96 12 2 921 0.08 0.10 4.66
WNO9L2 82 10 {2 1040 0.10 0.09 3.78
WNO9L3 89 11 (2 957 0.09 0.09 3.99
WNO9LC 89 12 {2 938 0.07 0.09 4.18
WN10LC 96 13 {2 1010 0.11 0.09 §.5¢4

WNLOLX 94 13 (2 962 0.11 0.09 4.56




Table A3.--peltigera apthosa (lichen) amalytical vesults for the Wramgell-Saint Elias National Park and Preserve study
area, Alaska (ash-weight basis, unless noted with an x) (continued).

== LSS

------- 2X=I==ISE x =IEIzINTII= s=3==232 TI2Z=TZZTIIT=R=T $

Sample v, ppa Y, ppa Yb, ppx  In, ppa Hg, ppat  Total S, %¢ Ash, %t
South Traverse
WSO1LC 83 10 {2 9 0.06 0.09 - 5.69
WS01LX 87 10 {2 Si4 0.09 0.09 5.58
Yso2Lc 93 12 {2 14 0.07 0.08 5.82
Wso3L1 89 12 (2 8§75 0.08 0.07 6.61
W903L2 9% 12 {2 554 0.09 0.07 7.10
W503L3 9% 12 {2 496 0.06 0.07 s
WS03LC 93 12 ¥ $76 0.08 0.07 6.19
HS04LC 134 16 2 382 0.08 0.07 8.50
§S05LC 127 16 2 290 0.08 0.08 7.88
§So6L1 123 17 (2 537 0.10 0.10 7.81
NS06L2 122 16 2 459 0.09 0.07 7.38
WS06L3 120 16 2 500 0.12 0.09 6.78
WS06LC 123 16 {2 504 0.10 0.09 1.29
NSO7LC 109 15 {2 454 0.11 0.08 5.90
WS08LC 93 13 {2 510 0.1t 0.08 5.29
HS09LY 93 12 (2 788 0.12 0.11 £.42
WS09L2 77 it (2 631 0.12 0.10 4.24
W509L3 - 81 13 2 400 0.10 0.08 5.36
WS09LC 84 12 {2 548 0.06 0.09 4.9
WS10LC 84 13 {2 638 0.12 0.08 4.36
WSEILC " 14 {2 546 0.12 0.08 4.50
WS1ILX 9 1 2 535 0.09 0.08 4.60
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Table Ad4.--Peltigera apthosa lichen analytical results for the Wrangell-Saint Elias Nationmal Park and Preserve study
area, Alaska (converted to dry-weight basis).

L s I I I I I I T I P et 33 33 33 333 I T I I I I I3 I I I3 I3 I I I I It T 3 - -
----- === =22 - =

Sample Latitude Longitude al, % Ca, % Fe, % K, % Mg, % Na, % fish, %
East Traverse

WEQILC 622330 1450700 0.321 0.414 0.188 0.635 0.146 0.104 5.99
WEOILX 622330 1450700 0.328 0.417 0.189 0.644 0.146 0.105 5.96
WEQ2L1 622318 1450648 0.289 0.374 0.167 0.737 0.136 0.089 5.71
WEO2L2 622318 1450648 0.305 0.438 0.173 0.591 0.144 0.102 5.85
WEo2L3 622318 1450648 0.291 0.348 0.174 0.59 0.126 0.089 5.23
WEQ2LC 622318 1450648 0.300 0.387 0.172 0.625 0.137 0.095 5.68
NEO3LC 622248 1450554 0.574 0.507 0.330 0.573 0.193 0.175 8.30
NEO4LC 622142 1450430 0.523 0.490 0.302 0.533 0.195 0.164 7.50
WEOSL1 622218 1450342 0.606 0.549 0.347 0.597 0.213 0.189 8.65
WEOSL2 622218 1450342 0.611 0.657 0.342 0.710 0.251 0.230 10.0

NEOSL3 622218 1450342 0.484 0.440 0.284 0.581 0.179 0.149 7.09
WEOSLC 622218 1450342 0.600 0.574 0.341 0.647 0.221 0.199 8.98
HEO6LC 622054 1445948 0.692 0.567 0.383 0.619 0.207 0.214 9.38
HEQ7LC 622006 1445630 0.496 0.430 0.274 0.585 0.170 0.153 6.97
NEOSLY 621936 1445318 0.364 0.359 0.197 0.528 0.154 0.119 5.62
NEOSL2 621936 1445318 0.462 0.427 0.253 0.567 0.183 0.141 6.67
WEOSL3 621936 1445318 0.368 0.359 0.201 0.522 0.145 0.113 5.44
NEOBLC 621936 1445318 0.361 0.358 0.198 0.546 0.155 0.114 5.46
WEOPLC 621842 1445136 0.473 0.400 0.261 0.53¢ 0.169 0.144 6.62
WE10LC 621830 1444918 0.573 0.472 0.321 0.594 0.213 0.176 7.82
NELLLL 621730 1444642 0.592 0.450 0.326 0.658 0.203 0.182 8.12
WELIL2 621730 1444642 0.702 0.493 0.393 0.562 0.226 0.216 8.78
WE11L3 621730 1444642 0.685 0.501 0.387 0.538 0.237 0.210 8.68
WELILC 621730 1444642 0.724 0.521 0.407 0.599 0.239 0.223 9.2

North Traverse

WNOLILC 622348 1450648 0.331 0.485 0.191 0.657 0.154 0.102 5.92
WNOLLX 622348 1450648 0.328 0.483 0.191 0.654 0.154 0.101 6.00
WNO2LC 622342 1450612 0.293 0.455 0.166 0.678 0.150 0.096 5.60
WNO3LI 622424 1450542 0.340 0.401 0.201 0.619 0.164 0.104 5.73
WNo3L2 622424 1450542 0.379 0.381 0.223 0.662 0.147 0.116 5.96
NNO3L3 622424 1450542 0.274 0.315 0.160 0.550 0.122 0.083 4,66
WNO3LC 622424 1450542 0.337 0.364 0.197 0.594 0.144 0.102 5.50
WNOALC 622512 1450512 0.532 0.524 0.311 0.580 0.205 0.162 7.84
WNOSLC 622642 1445936 0.468 0.440 0.273 0.648 0.165 0.144 6.97
WNO6L1 622448 1445242 0.355 0.341 0.221 0.514 0.138 0.106 5.35
WNO6L2 622448 1445242 0.540 0.499 0.331 0.587 0.186 0.162 7.73
WNO6L3 622448 1445242 0.413 0.394 0.256 0.559 0.154 0.124 6.21
WNO6LC 622448 1445242 0.417 0.401 0.262 0.566 0.158 0.124 6.22
WNO7LC 622618 1445130 0.442 0.405 0.283 0.535 0.163 0.132 6.45
WNOBLC 622712 1444900 0.281 0.332 0.148 0.532 0.114 0.086 4.63
WNOSL1 623518 1443142 0.279 0.345 0.148 0.527 0.134 0.085 4.66
WNO9L2 623518 1443142 0.189 0.269 0.103 0.525 0.113 0.059 3.75
WNOIL3 623518 1443142 0.219 0.276 0.118 0.507 0.120 0.068 3.99
WNO9LC 623518 1443142 0.229 0.291 0.122 0.502 0.121 0.070 4.18
WN1OLC 623730 1443030 0.265 0.395 0.145 0.490 0.123 0.081 4.54
HNIOLX 623730 1443030 0.262 0.393 0.142 0.492 0.122 0.079 4.56




Table A4.--peltigera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study

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

(23t e t ittt ettt o o P P S 4P 2 222

Sample Latitude Longitude  Al, % Ca,t Fe, K, ¢ Mg, 3 Na, ¢ Ash, %
South Traverse
WSO1LC 622324 1450724 0.272 0.520 0.155 0.632 0.159 0.087 5.69
WSO1LX 622324 1450724 0.273 0.519 0.158 0.631 0.161 0.086 5.58
WS02LC 622312 1450718 0.314 0.492 0.176 0.646 0.164 0.101 5.82
WSO3L1 622248 1450712 0.345 0.506 0.194 0.687 0.1 0.114 6.61
HS03L2 622248 1450712 0.388 0.568 0.219 0.760 0.188 0.126 7.10
WSO3L3 622248 1450712 0.315 0.417 0.180 0.662 0.139 0.097 5.71
WSO3LC 622248 1450712 0.330 0.468 0.185 0.687 0.158 0.105 6.19
WSO4LC 622118 1450630 0.646 0.536 0.371 0.570 0.215 0.199 8.50
WS05LC 621900 1450648 0.559 0.496 0.315 0.567 0.183 0.173 7.88
WS06L1 621300 1450436 0.533 0.589 0.303 0.578 0.192 0.162 7.81
WS06L2 621300 1450436 0.517 0.520 0.286 0.524 0.177 0.161 7.38
WS06L3 621300 1450436 0.449 0.490 0.257 0.515 0.162 0.138 6.78
WS06LC 621300 1450436 0.505 0.539 0.286 0.539 0.178 0.156 7.2%
WSO7LC 621206 1450412 0.382 0.419 0.211 0.561 0.140 0.119 5.90
WS08LC 621206 1450554 0.303 0.424 0.165 0.571 0.118 0.096 5.2%
WsosL1 621100 1450354 0.235 0.384 0.137 0.504 0.124 0.071 §.42
WS09L2 621100 1450354 0.204 0.323 0.112 0.628 0.123 0.063 4.24
WS09L3 621100 1450354 0.303 0.362 0.154 0.686 0.114 0.094 5.36
NSOSLC 621100 1450354 0.21 0.377 0.146 0.604 0.125 0.083 §.99
NS10LC 620730 1450318 0.224 0.323 0.127 0.584 0.109 0.068 4,36
WSIILC 620112 1445918 0.244 0.321 0.141 0.549 0.107 0.073 4.50
WS11LX 620112 1445918 0.251 0.330 0.145 0.566 0.110 0.075 4.60
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Table A4.--Peltigera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska (converted to dry-weight basis) (continued).

Sample P, % Ti, % Mn, ppa Ba, ppm  Ce, ppa Co, pPa Cr, ppm Cu, ppa
East Traverse
WEOILC 0.165 0.014 74 36 1.6 1.2 2.8 6.8
WEOILX 0.166 0.017 75 36 1.6 1.1 37 6.6
WEo2L1 0.194 0.015° 103 38 1.4 1.0 2.7 6.7
NEO2L2 0.190 0.015 50 36 1.5 1.0 2.5 5.6
WEo2L3 0.132 0.013 84 39 1.5 1.1 3.0 5.9
WEo2LC 0.167 0.011 77 . 38 1.4 1.0 2.3 5.7
WEQ3LC 0.113 0.024 159 52 2.7 2.0 4.2 10
WEO4LC 0.087 0.031 147 §2 2.3 1.7 4.3 11
WEOSL1 0.093 0.028 106 50 2.6 2.0 4.4 9.4
WEOSL2 0.124 0.033 100 53 2.7 2.0 §.7 9.4
WEOSL3 0.112 0.029 122 41 2.3 1.6 4.9 8.6
WEOSLC 0.114 0.034 114 50 2.8 2.0 §.8 9.4
WEQSLC 0.131 0.034 117 54 3.0 2.3 5.2 9.4
WEO7LC  0.112 0.026 21 36 2.1 1.5 4.1 10
WEOSL1 0.098 0.019 164 25 1.5 1.2 2.8 8.7
WEOBL2 0.112 0.022 241 32 2.1 1.5 3.5 8.8
WEOBL3 0.086 0.016 242 26 1.6 1.4 2.6 7.8
WEOSLC 0.100 0.018 212 26 1.8 1.2 3.5 8.3
WEOPLL 0.102 0.023 261 3 2.1 1.6 3.2 9.9
WELOLC 0.116 0.017 267 35 2.5 2.0 3.8 11
WE1LLL 0.157 0.028 158 35 31 1.9 5.2 9.3
WELLL2 0.118 0.037 227 42 2.9 2.4 6.7 11
WE11L3 0.114 0.036 245 §1 3.0 2.3 5.3 10
WELLLC 0.135 0.040 222 43 2.9 2.4 5.8 i1
North Traverse

WNOILC 0.160 0.014 84 38 1.5 1.2 2.7 7.2
WNOILX 0.161 0.017 87 38 1.5 1.1 3.9 7.3
WNO2LC 0.160 0.015 54 35 1.4 1.1 3.2 6.3
WNO3L1 0.099 0.019 138 34 1.7 1.2 3.7 9.5
WNO3L2 0.125 0.020 163 37 1.8 1.4 3.1 8.0
NNO3L3 0.097 0.011 138 27 1.4 1.0 2.0 7.2
WNO3LC 0.103 0.018 144 33 1.6 1.2 2.6 8.1
WNO4LC 0.126 0.033 198 50 2.5 1.8 5.6 i1
WNO5LC 0.115 0.025 201 43 2.2 1.6 4.1 8.9
WNO6L1 0.104 0.019 152 32 1.8 1.4 3.0 7.4
WNO6L2 0.107 0.033 216 51 2.6 1.9 4.7 i1
WNO6L3 0.096 0.020 174 38 2.2 1.6 3.4 9.1
WNO6LC 0.106 0.027 185 39 2.2 1.6 3.9 9.2
WNO7LC 0.087 0.021 183 41 2.7 1.7 3.6 9.8
WNOSLC 0.100 0.013 199 26 1.2 0.9 2.7 7.1
WNOSLL 0.097 0.013 286 25 ° 1.2 0.9 2.5 6.8
WNO9L2 0.102 0.010 236 19 0.8 0.6 1.6 6.2
WNOSL3 0.110 0.009 263 21 1.1 0.8 1.9 6.1
WNO9LC 0.099 0.010 250 22 1.0 0.8 1.7 6.2
WN1OLC 0.092 0.011 160 29 1.3 0.9 2.0 6.6
WNLOLX 0.089 0.007 158 29 1.2 0.9 1.9 6.7

---------------------------------------------------------
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Table A4.-~Peltjgera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska (converted to dry-weight basis) (continued).

Sample P, % T, % Mn, ppa Ba, ppm  Ce, ppm Co, ppm Cr, ppa Cu, ppa
South Traverse

WSO1LC 0.122 0.009 64 KX} 1.3 1.0 2.1 6.5
WSO1LX 0.123 0.015 64 33 1.2 1.1 2.2 1.1
NS02LC 0.130 0.009 128 38 1.5 1.1 2.4 7.0
WSO3L1 0.196 0.016 54 47 1.7 1.1 2.7 6.3
WS03L2 0.149 0.009 84 60 1.8 1.3 2.9 1.6
WS03L3 0.151 0.015 in 39 1.7 1.0 3.4 1.0
WS03LC 0.160 0.015 99 47 1.7 1.0 3.7 6.9
NSO4LC 0.094 0.040 228 51 2.8 2.2 5.0 10
WSOSLC 0.104 0.033 146 50 2.4 1.8 4.3 11
NSO6L1 0.110 0.030 177 48 2.4 2.0 5.4 11
WS06L2 0.103 0.028 141 43 2.6 1.5 3.7 9.0
WS06L3 0.098 0.026 120 41 2.3 1.6 4.5 10
HS06LC 0.104 0.029 147 44 2.4 1.7 3.9 9.8
WSO7LC  0.116 0.019 110 36 1.6 1.2 3.6 8.3
Wso8LC 0.119 0.013 116 _ 39 1.4 1.0 2.1 7.3
WSO9L1 0.108 0.013 233 27 1.0 0.8 1.8 8.3
WsSo9L2 0.120 0.011 138 2 0.9 0.7 2.0 1.0
WS09L3 0.150 0.013 126 41 1.4 1.0 2.1 6.3
WSO9LC 0.125 0.009 173 32 1.3 0.8 1.7 7.1
WS10LC 0.148 0.011 199 k) 1.1 0.8 1.7 5.5
WS11LC 0.142 0.012 222 KX] 1.3 0.9 1.9 5.9
WS11LX 0.146 0.012 225 3 1.3 0.9 1.7 5.9
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Table A4.--Peltigera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study

area, Alaska (converted to dry-weight basis) (continued).
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Table A4.--Peltigera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska (converted to dry-weight basis) (continued).

----------------------- - cww - - -
--------------------------------- = =3:== H =====2 ===2==2

Sample Ga, ppe  La, ppa Li, pen Mo, ppm  Nd, ppm Ni, ppa  Pb, ppu Sc, ppe
south Traverse
WSO1LC 0.6 0.9 0.6 {0.5 0.9 2.6 1.0 0.6
WSO1LX 0.6 0.9 0.6 {0.5 0.7 2.0 1.1 0.6
Ws02LC 0.7 0.9 0.6 (0.5 0.8 2.4 0.7 0.6
WSO3L1 0.7 1.1 0.7 0.9 0.9 2.8 0.6 0.7
WS03L2 0.9 1.4 0.8 (0.5 1.2 2.9 0.9 0.9
Ws03L3 0.7 1.0 0.7 (0.5 0.9 2.6 0.6 0.7
WSO3LC 0.8 1.1 0.7 0.5 0.9 2.5 0.7 0.7
WS04LC 1.5 1.7 1.2 0.5 1.9 4.9 0.8 1.4
WSOSLC 1.3 1.5 1.2 {0.5 1.4 §.0 {0.5 1.2
WSo6L1 1.2 1.6 1.1 (0.5 1.6 39 0.9 1.2
NS06L2 1.2 1.5 1.0 0.5 1.7 3.7 0.9 1.0
WS06L3 0.9 1.4 0.9 (0.5 1.4 3.5 0.8 0.9
WS06LC 1.1 1.5 1.0 (0.5 1.5 3.6 0.8 1.1
WSO7LC . 0.8 1.1 0.8 0.5 1.1 3.2 0.6 0.8
WS08LC 0.6 1.0 0.6 {0.5 0.7 2.3 0.6 0.6
WSO9L1L 0.6 0.8 0.5 0.5 0.8 1.7 0.6 0.5
WS09L2 0.5 0.6 0.5 (0.5 0.6 1.4 0.6 0.4
WSO9L3 0.7 0.9 0.6 0.5 0.9 1.3 0.6 0.5
WSO9LC 0.6 0.8 0.5 (0.5 0.7 1.6 0.5 0.5
WS10LC 0.5 0.7 0.5 {0.5 0.7 1.4 0.5 0.4
NSH1LC 0.6 0.8 0.5 (0.5 0.7 1.5 0.6 0.5
WS1ILX 0.6 0.9 0.6 {0.5 0.7 1.7 0.6 0.5

------------------------------------------------------------------------
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Table A4.--Peltigera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study

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

HEOILC
NEOILX
WEO2L1
WEO2L2
WEO2L3
WEO2LC
HEO3LC
WEO4LC
NEOSL1
NEOSL2
NEOSL3
WEOSLC
HEQ6LC
HEO7LC
WEOSL1
HE0BL2
WEOBL3
HE08LC
WEOPLL
HE10LC
HE11L1
HE11L2
WELLL3
WELLLC

HNO1LC
UNOLLX
WNO2L.C
HNO3L1
WNO3L2
WNO3L3
HWNO3LC
HNO4LC
WNOSLC
WNO6L1L
HNO6L2
UKO6L3
HNOGLC
HNO7L.C
NNOSLC
HNOSLL
WHO9L2
HNO9L3
HNO9LC
WN10LC
HN1OLX

31
3
29
32
28
30
44
2
48
53
36
48
53
38
3
40
3
3
36
44
44
50
49
52

34
KK
34
30
30
23
28
39
3%
26
40
31
3
30
24
25
19
20
21
25
25

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

V, ppe Y, PPR Yb, ppa In, ppr  Hg, ppm
East Traverse
5.8 0.7 (0.1 27 0.08 0.07
5.8 0.8 (0.1 27 0.07 0.07
5.1 0.6 (0.1 31 0.12 0.09
5.4 0.7 (0.1 29 0.11 0.07
5.3 0.7 (0.1 29 0.06 0.07
5.3 0.7 (0.1 26 0.11 0.07
10 1.3 (0.1 37 0.09 0.10
9.3 1.1 0.2 37 0.06 0.08
11 1.3 (0.1 30 0.06 0.08
11 1.3 (0.1 30 0.06 0.08
9.1 1.1 0.1 29 0.05 0.08
11 1.3 (0.1 30 0.06 0.08
12 1.6 (0.1 22 0.09 0.07
8.4 1.1 (0.1 40 0.06 0.09
6.0 0.8 (0.1 28 0.08 0.07
7.5 1.0 (0.1 50 0.10 0.09
6.0 0.8 (0.1 33 0.06 0.08
6.0 0.8 (0.1 3 0.09 0.08
7.9 1.1 (0.1 34 0.07 0.08
9.5 1.3 (0.1 43 0.11 0.08
9.8 1.5 0.2 28 0.08 0.07
12 1.6 0.2 31 0.09 0.07
12 1.6 © 0.2 26 0.10 0.06
12 1.7 (0.1 30 0.11 0.07
North Traverse
5.9 0.7 (0.1 28 0.08 0.09
6.0 0.7 (0.1 31 0.07 0.09
5.2 0.7 (0.1 2 0.07 0.09
6.3 0.7 (0.1 30 0.07 0.09
7.0 0.9 (0.1 33 0.08 0.08
5.0 0.7 (0.1 24 0.04 0.08
6.2 0.8 (0.1 28 0.04 0.08
9.8 1.2 (0.1 42 0.09 0.09
8.6 1.1 (0.1 R 0.08 0.08
7.0 0.9 (0.1 30 0.11 0.09
10 1.2 (0.1 42 0.12 0.08
8.0 1.1 (0.1 32 0.06 0.08
8.2 1.1 (0.1 36 0.07 0.08
8.9 1.2 0.1 28 0.08 0.08
4.5 0.6 (0.1 33 0.11 0.08
4.5 0.6 (0.1 43 0.08 0.10
3.1 0.4 (0.1 39 0.10 0.09
3.6 0.4 (0.1 38 0.09 0.09
3.7 0.5 (0.1 39 0.07 0.09
4.4 0.6 (0.1 46 0.11 0.09
4.3 0.6 (0.1 44 0.11 0.09




Table A4.--Peltigera apthosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study
area, Alaska (converted to dry-weight basis) (continued).

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

Sample Sr, ppa  V, ppe Y, ppe Yb, ppa In, ppm Hg, ppm  Total S, %
South Traverse
HS01LC 35 §.7 0.6 (0.1 28 0.06 0.09
HS01LX 35 4.9 0.6 0.1 29 0.09 0.09
HS02LC 33 5.4 0.7 {0.1 30 0.07 0.08
NSO3L1 39 5.9 0.8 (0.1 38 0.08 0.07
WS03L2 48 6.7 0.9 {0.1 39 0.09 0.07
HS03L3 29 5.5 0.7 0.1 28 0.06 0.07
HS03LC 36 5.8 0.7 (0.1 36 0.08 0.07
HS04LC 1] 11 1.4 (0.1 32 0.08 0.07
HS05LC 43 10 1.3 (0.1 23 0.08 0.08
WS06L1 1 9.6 1.3 (0.1 42 0.10 0.10
HS06L2 40 9.0 1.2 {0.1 34 0.09 0.07
HS06L3 37 8.1 1.1 0.1 3 0.12 0.09
HS06LC 41 9.0 1.2 (0.1 37 0.10 0.09
WSO7LC k) 6.4 0.9 0.1 27 0.11 0.08
HSO8LC 31 4.9 0.7 (0.1 27 0.11 0.08
WSO9L1L 23 §.1 0.5 (0.1 35 0.12 0.11
Hs09L2 21 3.3 0.5 0.1 27 0.12 0.10
WSO9L3 32 4.3 0.7 0.1 21 0.10 0.08
WSO9LC 27 §.2 0.6 (0.1 27 0.06 0.09
WS10LC 22 3.7 0.6 (0.1 28 0.12 0.08
WS11LC 22 §.1 0.6 0.1 25 0.12 0.08
HSLILX 23 4.2 0.6 0.1 25 0.09 0.08
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Table A5.-- Picea glauca (white spruce), -needles and twigs, analytical results for the Wrangell-Saint Elias
National Park and Preserve study area, Alaska (ash-weight basis, unless noted with an t).

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

Sample  Latitude Longitude al, % Ca, ¥ Fe, % K, % g, % Na, % P, % Ti, %
East Traverse
WEO1SP1 622330 1450700 0.79 17 0.55 11 2.1 v.28 2.6 0.05
WEOISPIX 622330 1450700 0.73 17 0.50 11 2.1 0.27 2.6 0.05
NEO2SP 622318 1450648 0.64 18 0.40 il 1.7 0.22 2.3 0.04
WEQ3SP 622248 1450554 2.0 20 1.2 9.3 2.5 0.67 2.2 0.10
WEO4SP 622142 1450430 0.85 20 0.58 14 3.5 0.35 2.5 0.05
WEO5SP 622218 1450342 1.5 19 0.99 11 35 0.55% 3.2 0.07
WEO6SP 622054 1445948 2.5 18 1.5 9.1 2.3 0.87 2.5 0.20
WEO7SP 622024 1445830 1.5 19 0.88 10 2.1 0.51 2.2 0.10
WEO8SP 621936 1445318 1.2 21 0.80 9.6 2.5 0.46 2.4 0.07
WEO9SP 621842 1445136 1.2 22 0.76 11 2.3 0.45 2.3 0.05
WE10SP 621830 1444918 1.5 20 0.92 9.3 2.2 0.55 2.1 0.10
WE10SP2 621830 1444918 0.94 18 0.60 6.8 1.9 0.33 1.4 0.07
WEL11SP 621730 1444042 1.3 17 0.58 14 2.5 0.47 3.2 0.05
WE115PX 621830 1444642 1.2 17 0.74 13 2.5 0.45 3.8 0.07
North Traverse
WNO1SP 622348 1450648 0.83 18 0.53 15 2.4 0.31 34 0.05
WNO1SPX 622348 1450648 0.81 17 0.55 15 2.3 0.30 3.4 0.05
NNO25P 622342 1450612 0.67 17 0.41 14 2.3 0.25 3.3 0.04
WNO3SP 622424 1450542 1.5 20 1.0 10 3.4 0.53 2.5 0.10
WNO4SP 622512 1450512 0.74 21 0.50 9.5 2.8 0.29 1.9 0.05
WNO5SP 622642 1445936 1.7 19 1.1 11 2.5 0.58 2.3 0.10
WNOGSP 622448 1445242 1.9 20 1.3 8.2 2.5 0.65 1.6 0.10
WNO7SP 622618 1445130 1.5 19 1.0 8.6 2.4 0.52 2.1 0.10
WNOBSP 622712 1444900 0.52 22 0.58 9.7 2.2 0.34 2.1 0.0%
WNO9SP 623518 1443142 0.72 18 0.52 16 2.6 0.27 2.8 0.05
WN10SP 623730 1443030 0.950 24 0.58 8.6 2.0 0.33 1.8 0.05
WN1OSPX 623730 1443030 0.91 25 0.62 8.9 2.1 0.33 1.9 0.06
outh Traverse
WS01sP 622324 1450724 0.61 19 0.46 14 2.0 0.22 2.8 0.04
WSO15PX 622324 1450724 0.61 19 0.45 14 2.0 0.22 2.7 0.04
Ws025pP 621024 1450718 0.78 18 0.54 12 2.2 0.29 2.7 0.05
WS035P 622248 1450712 0.69 17 0.48 13 2.3 0.26 3.3 0.05
WS045P1 622118 1450630 1.8 19 1.1 10 2.0 0.63 2.0 0.10
WS045P2 622118 1450630 1.1 18 0.7% 12 2.3 0.39 2.2 0.06
WS045P3 622118 1450630 1.0 21 0.67 9.5 2.1 0.37 1.8 0.05
WS06SP 621300 1450436 1.5 22 0.97 8.9 1.3 0.51 1.8 0.10
NS075P 621206 1450412 0.91 20 0.64 13 2.4 0.33 3.2 0.06
NS085P 621206 1450554 0.79 21 0.49 9.9 1.9 0.29 2.2 0.04
WS09SP 621100 1440354 0.46 21 0.20 15 2.6 0.20 1.7 0.02
Ws10sP 620730 1450318 0.54 21 0.20 10 1.9 0.20 1.9 0.03
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Table A5.-- Picea glauca (white spruce), needles and twigs, analytical results for the Wrangell-Saint Elias
National Park and Preserve study area, Alaska (ash-weight basis, unless noted with an £) (continued).

..........

----------------------- - - _——rcme-- _———— -

£ast Traverse
WEOISP1 3400 (4 (20 (20 1800 (2 (20 {4 (8
WEO1SPIX 2800 (4 (20 (20 1800 (2 (20 (4 (8
WEO2SP 2600 {4 (20 (20 2200 (2 (20 {4 (8
WEO3SP 15000 (4 (20 (20 820 (2 (20 (4 9
NEO4SP 19000 (4 {20 (20 1000 2 {20 (4 (8
WEOSSP 6500 {4 (20 (20 1300 (2 (20 (4 (8
WE06SP 14000 (4 (20 (20 1100 (2 (20 (4 10
WEO7SP 29000 (4 (20 (20 470 (2 (20 (4 9
HEOSSP 14000 (4 (20 (20 460 (2 (20 (4 (8
WEO9SP 30000 (4 (20 © (20 320 (2 (20 (4 (8
WELOSP 31000 (4 (20 {20 240 (2 (20 (4 (8
WEL0SP2 6300 (4 (20 {20 140 (2 (20 {4 (8
WEL1SP 14000 (4 (20 (20 240 (2 (20 (4 (8
WELISPX 21000 (4 (20 (20 230 (2 (20 (4 (8

Morth Traverse
UNOISP 2800 (4 (20 (20 1400 (2 (20 (4 (8
UNO1SPX 3800 (4 (20 (20 1400 (2 (20 (4 (8
WNO25P 1100 (4 (20 (20 2300 @ {20 4 (8
WNO3SP 14000 (4 (20 (20 1000 (2 (20 (4 9
UNO4SP 13000 {4 (20 (20 1100 2 (20 (4 (8
WNOSSP 26000 {4 (20 (20 730 (2 (20 (4 10
WNOGSP 18000 (4 (20 (20 650 (2 (20 (4 10
WNO7SP 23000 (4 (20 (20 810 {2 (20 {4 (8
WNOBSP 27000 (4 (20 (20 650 {2 (20 (4 (8
UNO9SP 30000 (4 (20 (20 500 (2 {20 (4 (8
UN1OSP 15000 (4 {20 {20 1200 {2 (20 {4 (8
WNLOSPX 16000 (4 {20 (20 1200 (2 (20 (4 (8

south Traverse
WSO1SP 2500 (4 (20 (20 1400 (2 (20 (4 (8
WSOISPX 2200 (4 (20 (20 1400 2 (20 (4 (8
NS025P 2400 (4 (20 (20 1700 (2 {20 (4 (8
HS035P 2100 (4 (20 (20 2700 (2 (20 (4 (8
WS04SP1 25000 ( (20 (20 1400 (2 (20 {4 9
W5045P2 24000 (4 (20 (20 920 ¥ (20 (4 (8
HS04SP3 26000 (4 (20 (20 700 (2 (20 (4 (8
HS065P 18000 {4 (20 {20 900 v (20 (4 (8
wso7sp 20000 (4 (20 (20 760 ¥ (20 {4 (8
Ws08sP 6000 (4 (20 (20 830 2 (20 (4 (8
WS09SP 13000 (4 (20 (20 670 (2 (20 {4 (8
4S105P 5300 {4 (20 (20 1200 (2 (20 (4 (8




Table A5.-- Picea glauca (white spruce), needles and twigs, analytical results for the Wrangell-Saint Elias
National Park and Preserve study area, Alaska {ash-weight basis, unless noted with an x) (continued).

P T D T T T D T Ty

- PN P PP - . - . - . . e e e e P e e P P P P R R R Ee R e R e N e e . E .-~

East Traverse
WEO1SP1 5 20 39 (4 (8 (8 (4 5 {4
WE015P1X 5 20 40 (4 (8 (8 (4 5 (4
WEO25P 6 10 39 {4 (8 (8 (4 (4 (4
NEO3SP 9 55 60 {4 2 (8 6 10 (4
WE04SP 5 27 73 {4 28 (8 4 10 (4
WE0SSP 7 37 52 (4 10 (8 6 10 {4
NEO6SP 9 66 65 (4 22 (8 8 9 (4
WEO7SP 6 50 66 {4 36 (8 6 8 4
WE08SP 5 35 56 (4 20 (8 5 7 (4
WEO9SP 3 41 62 (4 36 (8 5 6 (4
WE10SP 6 51 62 (4 39 (8 5 7 7
WE105P2 5 2 43 4 10 (8 ( 5 (4
NE115P 7 26 69 {4 20 (8 4 5 (4
ME115PX 7 34 i3 (4 26 (8 4 6 §

North Traverse
WNO1SP 6 21 63 (4 (8 (8 4 4 4
WNO1SPX 5 20 59 (4 (8 (8 (4 4 (4
WNO2SP 5 20 53 “ (8 (8 4 4 (4
UNO3SP 7 42 67 (4 20 (8 5 10 (4
UNO4SP 6 2 57 (4 20 (8 4 9 (4
WNOSSP 9 49 69 (4 34 (8 6 10 {4
HNO6SP 8 63 61 (4 23 (8 7 10 (4
WNO7SP 7 50 55 {4 29 (8 6 20 (4
HNO8SP 6 28 63 T 34 (8 4 5 (4
UNO9SP 4 24 63 (4 32 (8 (4 5 5
UN10SP 6 25 53 (4 20 (8 q 5 (4
UNL0SPX 5 27 53 (4 25 (8 4 5 (4

south Traverse
NS015P 6 20 59 (4 (8 (8 (4 4 {4
WS015PX 5 20 57 4 - (8 (8 (4 4 (4
H5025P 6 21 45 (4 (8 (8 (4 6 6
5035P 5 20 47 (4 (8 (8 4 5 8
HS045P1 7 48 68 (4 32 (8 3 10 (4
WS045P2 7 30 61 (4 29 (8 5 8 (4
HS045P3 6 30 50 (4 33 (8 4 10 (4
US06SP 8 38 48 (4 25 {8 5 9 (4
HS075P 5 28 59 4 30 (8 5 6 4
Ws08sp 5 20 47 (4 10 (8 (4 5 (4
S095P 4 10 7 (4 10 {8 (4 4 4
s10sP 5 10 51 (4 (8 (8 T (4 (4

. e . C — P, P E e n e, " . . .~ . . . . . e e P e P e A e Y e e



Table AS.-- Picea glauca (white spruce), needles and twigs, analytical results for the Wrangell-Saint Elias
National Park and Preserve study area, Alaska (ash-weight basis, unless noted with an %) (continued).

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

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

HEO1SP1
WEQ1SP1X
HEO2SP
HEQ3SP
WEO4SP
WEOSSP
WEO6SP
WEO75P
WEOBSP
WE09SP
WEL0SP
WEL10S5P2
HEL1SP
WE115PX

UNO1SP
WNO1SPX
HNO25P
WNO3SP
HNO4SP
WNOS5SP
HNO6SP
WNO7SP
WNogSP
HNOgSP
HN10SP
WN10SPX

Ws015p
WSO15PX
Ws02sp
WS03sp
WS045P1
W5045p2
WS045P3
WS06SP
Wso7sp
Hs08sp
Ws09sP
Ws105p

(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8

8

(8
(8
(8
{8
(8
{8
(8
(8
(8
(8
(8
(8

(8
{8
(8
(8
(8
(8

(8
(8
(8
10
(8
(8
(8

{8
(8
(8
10
(8
(8
10
(8
(8
(8
(8

20
20
21
39
26
29
46
44
51
30
42
26
50
48

20
20
20
28
20
3
41
34
20
20
20
20

(8
(8
(8
(8
(8
(8
(8
1t
(8
(8
(8
(8
(8
(8

(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8

(4
4
4

(4
(4

4
4
4
4
(4
4
{4

(4
(4
(4
(4
(4

(4
(4
(4
(4
4

(10
(10
(10
(10
(10
(10
(10
(10
(10
(10
(10
(10
(10
(10

(10
(10
(10
(10
(10
(10
(10
(10
(10
(10
(10
(10

1100
1100
1300
580
1100
1200
900
750
1700
970
930
950
710
710

1200
1200
1400
930
730
490
530
530
620
730
940
960

(80
(80
(80
(80
(80
(80
(80
(80
(80
(80
(80
(80
(80
(80

(80
(80
(80
(80
(80
(80
{80
(80
(80
(80
80
(80

(8
(8
(8
(8
(8
(8
{8

- {8

10
10
(8
(8
(8

(8
(8
(8
(8
(8
10
(8

(8
10
(8
(8

(200
(200
(200
(200
(200
(200
(200
{200
(200
(200
(200
(200
(200
(200

{200
(200
(200
(200
200
(200
(200
{200
(200
(200
(200
(200

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



Table A5.-- Picea glauca (white spruce), needles and twigs, analytical results for the Wrangell-Saint Elias
National Park and Preserve study area, Alaska (ash-weight basis, unless noted with an %) (continued).

----------------------------------------------------------------------------------------------------------------
ittt ittt bttt At P+ Pt F$ t 1 13 2t 44 PR 2L Pt P4 E P PR L P2 PR L P 2R R R 2 P2 2 2 P 2 2 P 2R L P LR P P R 2 2 2 2 1

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

gast Traverse
NEO15P1 20 (4 (2 970 0.04 0.06 4.94
NEOISPIX 10 (4 Q 970 0.02 0.06 4.83
HE02SP 10 {4 (2 940 0.07 0.06 5.12
WE03SP 39 4 (2 1700 0.03 0.05 4.15
WEQ4SP 20 {4 (2 2300 0.02 0.06 2.95
WEO5SP R 1 @ 2000 0.03 0.05 3.60
WE06SP 51 3 (2 1200 ©0.02 0.05 3.9
NEO7SP 26 q (2 2100 0.02 0.06 3.70
WE08SP 22 (4 (2 1800 - 0.03 0.05 3.26
HEO9SP 0 4 (2 1600 0.03  0.05 3.77
WE108P 26 4 (2 1900 0.02 0.05 3.31
WE10SP2 20 (4 Vi 1200 0.02 0.07 5.41
NEL1SP 20 (4 2 1500 (0.01 0.06 3.18
WEL1SPX 20 (4 Q2 1500 0.02 0.07 3.2

North Traverse
WUNO1SP 10 (4 Q 1300 0.02 0.06 3.81
UNO1SPX 20 {4 2 1300 0.02 0.06 3.98
WNO25P 8 (4 910 0.02 0.08 5.52
UNO3sP 31 (4 (2 2200 0.02 (0.05 2.56
WN04sP 10 (4 '’ 1900 0.02 0.06 3.73
WNO5SP 32 4 ¥ 2000 0.02 0.06 3.82
WNO6SP 39 5 (2 1700 0.03 0.05 3.84
WNO75P R i (2 2100 0.02 0.07 3.93
HNO8SP 20 (4 Q 2200 0.03 0.06 3.15
UNO9SP 10 {4 2 2700 0.02 0.06 2.48
UN10SP 20 4 2 2700 0.02 0.06 3.82
UN10SPX 20 (4 (2 2700 0.03 0.06 3.64

south Traverse
S015P 10 {4 (2 1000 0.02 0.07 4.42
NS015PX 10 (4 (2 1000 0.05 0.07 4.20
H5025P 10 {4 Q 1100 0.02 0.06 4.55
S035P 10 4 (2 1400 0.02 0.06 4.46 - -
NS045P1 32 4 ¥ 1900 0.02 0.05 3.92
N5045P2 2 (4 2 1700 0.03 0.07 3.68
NS045P3 20 (4 ¥ 1700 0.02 0.06 4.07
WS065P 28 4 (2 1900 0.03 0.05 4.82
NSO075p 20 (4 ¥ 1500 0.03 0.06 3.24
NS08SP 10 (4 (2 1600 0.02 0.05 3.84
5095P 7 (4 ¥ 2100 0.02 0.07 2.72
S105P 7 (4 (2 800 ©0.06 0.07 4.48

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



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

P T T e T T T T T T T T T T T T T T T T T T T T I T T T T I T T T T T T T T T T I T T T T T T e

Sample Latitude Longitude Al, % Ca, % Fe, % K, % Mg, % Na, % P, %
East Traverse
HEO1SP1 622330 1450700 0.03% 0.84 0.027 0.54 0.104 0.014 0.128
WEOLSP1X 622330 1450700 0.035 0.82 0.024 0.53 0.101 0.013 0.126
WEO25P 622318 1450648 0.033 0.92 0.020 0.56 0.087 0.011 0.118
WEQ3SP 622248 1450554 0.083 0.83 0.050 0.39 0.104 0.028 0.091
WEO4SP 622142 1450430 0.025 0.59 0.017 0.41 0.103 0.010 0.074
WEQS5SP 622218 1450342 0.054 0.68 0.036 0.40 0.126 0.020 0.115
WEOGSP 622054 1445948 0.099 0.71 0.059 0.36 0.091 0.034 0.099
WEO7SP 622024 1445830 0.056 0.70 0.033 0.37 0.078 0.019 0.081
WEO8SP 621936 1445318 0.039 0.68 0.026 0.31 0.082 0.015 0.078
WED9SP 621842 1445136 0.045 0.83 0.029 0.41 0.087 0.017 0.087
WE10SP 621830 1444918 0.050 0.66 0.030 0.31 0.073 0.018 0.070
WEL10SP2 621830 1444918 0.051 0.97 0.032 0.37 0.103 0.018 0.076
WEL15P 621730 1444042 0.041 0.54 0.018 0.45 0.080 0.015 0.102
WE115PX 621830‘1444642 0.039 0.55 0.024 0.42 0.080 0.014 0.122
North Traverse
WNO1SP 622348 1450648 0.032 0.69 0.020 0.57 0.091 0.012 0.130
WNO15PX 622348 1450648 0.032 0.68 0,022 0.60 0.092 0.012 0.135
WNO25P 622342 1450612 0.037 0.94 0.023 0.77 0.127 0.014 0.182
WNO3SP 622424 1450542 0.038 0.51 0.026 0.26 0.087 0.014 0.064
KNO4SP 622512 1450512 0.028 6.78 0.019 0.35 0.104 0.011 0.071
WNO5SP 622642 1445936 0.065 0.73 0.042 0.42 0.096 0.022 0.088
WNO6SP 622448 1445242 0.073 0.77 0.050 0.31 0.096 0.025 0.061
WNO75P 622618 1445130 0.059 0.75 0.039 0.34 0.094 0.020 0.083
WNOBSP 622712 1444900 0.029 0.59 0.018 0.31 0.069 0.011 0.066
WNO9SP 623518 1443142 0.018 0.45 0.013 0.40 0.064 0.007 0.069
WN10SP 623730 1443030 0.034 3.92 0.022 0.33 0.076 0.013 0.069
WN10SPX 623730 1443030 0.033 0.91 0.023 0.32 0.076 0.012 0.069
south Traverse
Ws015P 622324 1450724 0.027 0.84 0.020 0.62 0.088 0.010 0.124
WSO1SPX 622324 1450724 0.026 0.80 0.019 0.59 0.084 0.009 0.113
Wsg2sp 621024 1450718 0.035 0.82 0.025 0.55 0.100 0.013 0.123
WS035P 622248 1450712 0.031 0.76 0.021 0.58 0.103 0.012 0.147
WS045P1 622118 1450630 0.071 0.74 0.043 0.39 0.078 0.025 0.078
NS045P2 622118 1450630 0.040 0.66 0.028 0.44 0.085 0.014 0.081
WS045P3 622118 1450630 0.041 0.85 0.027 0.39 0.085 0.015 0.073
WS065P 621300 1450436 0.072 1.06 0.047 0.43 0.063 0.025 0.087
Ws075p 621206 1450412 0.029 0.65 0.021 0.42 0.078 0.011 0.104
Ws08sp 621206 1450554 0.030 0.81 0.019 0.38 0.073 0.011 0.084
WS095P 621100 1440354 0.013 0.57 0.005 0.41 0.071 0.005 0.046
Wsiosp 620730 1450318 0.024 0.94 0.009 0.45 0.085 0.009 0.085

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



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

-------------------------------------------------- -
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Sample Ti, % Mn, ppm Ba, ppm  Ce, pph Co, ppm Cr, ppm Cu, ppm Ga, ppm
East Traverse
HEO1SP1 0.002 168 89 (0.4 0.2 1.0 1.9 (0.4
HEQ1SPLX 0.002 135 87 0.4 0.2 1.0 1.9 (0.4
NEQ25P 0.002 133 113 0.4 0.3 0.5 2.0 0.4
WEQ3SP 0.004 623 34 0.4 0.4 2.3 2.5 0.9
NEQ4SP 0.001 561 30 (0.4 0.1 0.8 2.2 0.8
WEOSSP 0.003 234 47 (0.4 0.3 1.3 1.9 0.4
WEQ6SP 0.008 554 44 0.4 0.4 2.6 2.6 0.9
WEQ75P 0.004 1073 17 0.3 0.2 1.9 2.4 1.3
NEQSSP 0.002 456 15 {0.4 0.2 i.1 1.8 0.7
WEO9SP 0.002 1131 12 0.0 0.2 1.5 2.3 1.4
WEL0SP 0.003 1026 8 0.4 0.2 1.7 2.1 1.3
WE105P2 0.004 341 8 (0.4 0.3 1.2 2.3 0.5
WEL1SP 0.002 445 8 (0.4 0.2 0.8 2.2 0.6
WEL15PX 0.002 674 7 (0.4 0.2 .1 2.3 0.8
North Traverse
_UNO1SP 0.002 107 53 (0.4 0.2 0.8 2.4 0.4
WNO15PX 0.002 151 56 (0.4 0.2 0.8 2.3 (0.4
UNO25P 0.002 61 127 (0.4 0.3 1.1 2.9 (0.4
WNO3SP 0.003 358 26 0.2 0.2 1.1 1.7 0.5
WNQ4SP 0.002 485 41 (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
WNO6SP 0.004 691 25 0.4 0.3 2.4 2.3 0.9
WNO75P 0.004 904 32 (0.4 0.3 2.0 2.2 1.1
WNossP 0.002 851 20 (0.4 0.2 0.9 2.0 1.1
WNO9SP 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
WN10SPX 0.002 582 44 (0.4 0.2 1.0 1.9 0.9
south Traverse
Ws01sP 0.002 111 62 0.4 0.3 0.9 2.6 (0.4
NS015PX 0.002 92 59 (0.4 0.2 0.8 2.4 0.4
WS026P 0.002 109 77 0.4 0.3 1.0 2.0 (0.4
NS035p 0.002 94 120 {0.4 0.2 0.9 2.1 (0.4
WS045P1 0.004 980 55 0.4 0.3 1.9 2.7 1.3
W5045P2 0.002 883 34 (0.4 0.3 1.1 2.2 1.1
H5045P3 0.002 1058 28 (0.4 0.2 1.2 2.0 1.3
WS065P 0.005 868 43 (0.4 0.4 1.8 2.3 1.2
Hs07sP 0.002 648 25 0.4 0.2 0.9 1.9 1.0
Ws08sP 0.002 230 32 (0.4 0.2 0.8 1.8 0.4
HS09SP 0.001 354 18 (0.4 0.1 0.3 1.9 0.3
WS10P - 0.001 237 54 (0.4 0.2 0.4 2.3 (0.4

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



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

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

Sample La, pom Li, ppm Mo, ppa Nd, ppa Ni, ppa Sc, ppa Sr, ppR Th, ppa
East Traverse
WEQ1SP1 (0.4 0.2 {0.4 (0.4 1.0 (0.4 54 (0.4
WEQ1SP1X (0.4 0.2 (0.4 (0.4 1.0 (0.4 53 (0.4
WEQ2SP (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 24 0.4
WEQ4SP 0.1 0.3 (0.4 (0.4 0.8 (0.4 2 (0.4
WEO5SP 0.2 0.4 {0.4 (0.4 1.0 (0.4 43 (0.4
WEO6SP 0.3 0.4 (0.4 0.4 1.8 0.2 36 {0.4
WEO75P 0.2 0.3 {0.4 0.4 1.6 (0.4 28 0.3
NEOBSP 0.2 0.2 {0.4 (0.4 1.7 (0.4 55 0.4
WEQ9SP 0.2 0.2 (0.4 (0.4 1.1 (0.4 37 0.4
WEL10SP 0.2 0.2 {0.4 0.3 1.4 0.4 3 0.3
WEL05P2 {0.4 0.3 (0.4 (0.4 1.4 (0.4 51 (0.4
WEL11SP 0.1 0.2 (0.4 {0.4 1.6 (0.4 23 (0.4
WE115PX 0.1 0.2 0.1 {0.4 1.5 (0.4 23 0.4
North Traverse
WNO1SP 0.2 0.2 (0.4 (0.4 0.8 (0.4 46 {0.4
WNO1SPX (0.4 0.2 0.4 (0.4 0.8 0.4 48 (0.4
WNO25P 0.2 0.2 {0.4 (0.4 1.1 (0.4 77 (0.4
WNQ3SP 0.1 0.3 0.4 0.3 0.7 (0.4 24 (0.4
WNO4SP 0.1 0.3 0.4 (0.4 0.7 (0.4 27 (0.4
WNOSSP 0.2 0.4 (0.4 (0.4 1.2 0.2 19 0.4
WNO6SP 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 21 0.4
WNOBSP 0.1 0.2 (0.4 (0.4 0.6 (0.4 20 (0.4
WNO9SP (0.4 0.1 ¢.1 (0.4 0.5 (0.4 18 0.2
WNiosp 0.2 0.2 0.4 {0.4 0.8 (0.4 36 {0.4
WN10SPX 0.1 0.2 (0.4 0.3 0.7 (0.4 35 (0.4
South Traverse
Ws01sP (0.4 0.2 (0.4 {0.4 1.7 (0.4 57 (0.4
NS015PX (0.4 0.2 (0.4 (0.4 0.4 0.4 55 (0.4
WS025P (0.4 0.3 0.3 {0.4 1.0 (0.4 59 {0.4
WS03sP (0.4 0.2 0.4 (0.4 0.9 (0.4 67 (0.4
HS045P1 0.2 0.4 (0.4 (0.4 1.2 (0.4 32 0.3
WS045P2 0.2 0.3 (0.4 (0.4 1.0 (0.4 27 0.4
WS045P3 0.2 0.4 {0.4 (0.4 0.9 (0.4 25 0.4
WS065P 0.2 0.4 {0.4 {0.4 1.1 (0.4 35 {0.4
HS075p 0.2 0.2 (0.4 (0.4 0.7 (0.4 22 (0.4
WS085P (0.4 0.2 (0.4 (0.4 0.8 (0.4 33 (0.4
WS09SP (0.4 (0.4 (0.4 (0.4 0.3 (0.4 30 0.4
WS105P (0.4 (0.4 (0.4 {0.4 0.9 (0.4 49 (0.4



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

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

Sample vV, ppa Y, ppa In, ppo Hg, ppa Total §, % Ash, %
East Traverse
WEO1SP1 1.0 (0.4 48 0.04 0.06 4.94
WE01SP1X 0.5 (0.4 4 0.02 0.06 4.83
WEO2SP 0.5 (0.4 48 0.07 0.06 5.12
WEO3SP 1.6 0.2 4! 0.03 0.05 4,15
WEO4SP 0.6 (0.4 68 0.02 0.06 2.95
WEOS5SP 1.2 0.4 n 0.03 0.05 3.60
HEQ6SP 2.0 0.2 48 0.02 0.05 3.96
WEO7SP 1.0 0.1 78 0.02 0.06 3.70
WE08SP 0.7 (0.4 59 0.03 0.05 3.26
WEO9SP 0.8 (0.4 60 0.03 0.05 3.7
WE10SP 0.9 0.1 63 0.02 0.05 3.3t
WEL0SP2 1.1 {0.4 65 0.02 0.07 5.41
WEL11SP 0.6 {0.4 48 (0.01 0.06 3.18
WE11SPX 0.6 (0.4 48 0.02 0.07 3.2
North Iraverse
WNOLSP 0.4 {0.4 50 0.02 0.06 3.81
WNO1SPX 0.8 0.4 52 0.02 0.06 3.98
WNO2SP 0.4 0.4 50 0.02 0.08 5.52
WNO3SP 0.8 0.4 56 0.02 (0.05 2.56
WNO4SP 0.4 (0.4 Al 0.02 0.06 3.73
WNO5SP 1.2 0.2 76 0.02 0.06 3.82
WNO6SP 1.5 0.2 65 0.03 0.05 3.84
WNO7SP 1.3 0.2 83 0.02 0.07 3.93
WNOBSP 0.6 {0.4 69 0.03 0.06 3.15
WNO9SP 0.2 (0.4 67 0.02 0.06 2.48
WN10SP 0.8 {0.4 103 0.02 0.06 3.82
WNL1OSPX 0.7 0.4 98 0.03 0.06 3.64
south Traverse
Ws01SP 0.4 (0.4 44 0.02 0.07 4.42
WSO15PX 0.4 (0.4 42 0.05 0.07 4,20
HS025P 0.5 (0.4 50 0.02 0.06 4,55
Ws03sp 0.4 (0.4 62 0.02 0.06 §.46
WS04SP1 1.3 0.2 74 0.02 0.05 3.9
Us045p2 0.8 (0.4 63 0.03 0.07 3.68
NS045P3 0.8 (0.4 89 0.02 0.06 4.07
Us06SP 1.3 (0.4 92 0.03 0.05 4.82
WS075P 0.6 (0.4 49 0.03 0.06 3.24
Ws08sP 0.4 (0.4 61 0.02 0.05 3.84
Wso9sp 0.2 (0.4 57 0.02 0.07 2.72
NS105P 0.3 (0.4 36 0.06 0.07 4.48

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



Table A7.--Cladina ranaiferina and Usnea Spp. (lichens) analytical results for the Wrangell-Saint Elias National Park
and Preserve study area, Alaska (ash-weight basis, unless noted with an x).

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

Sample Latitude Longitude Al, $ Ca, % fFe, % K, % Mg, % Na, % P, 3 i, %

cladi ifori
D14-1 635200 1484500 4.6 12 2.1 1.7 3.3 2.1 3.2 0.19
D2 635200 1484500 6.1 8.1 3.2 4.8 2.2 1.4 2.1 0.24
D4-2 635200 1484500 6.4 1.7 2.9 5.4 2.5 4.3 2.4 0.18
54-1 635200 1484500 4.3 15 2.4 2.6 2.2 1.0 1.2 0.16
54-2 635200 1484500 4.9 12 2.7 3.7 2.8 1.4 1.7 0.17
54-3 635200 1484500 {8 12 2.7 3.7 2.7 1.6 1.8 0.16
54-3X 635200 1484500 4.7 13 2.7 3.8 2.8 1.6 1.8 0.16
Usnea Sep,

USNEASS- 635200 1484500 1.6 29 1.2 2.8 2.0 0.58 1.4 0.18

Sample Mn, ppw Ag, PPR  As, ppm  Au, ppn  Ba, ppm  Be, ppm  Bi, ppm  Cd, ppm (e, ppa

Cladi iferi
D14-1 6600 (4 {20 (20 1300 (2 (20 8 27
D2 7400 4 (20 (20 1200 2 (20 ] 58
D4-2 6600 (4 (20 (20 990 {2 (20 5 51
54-1 2800 (4 {20 (20 1000 (2 (20 (4 51
54-2 2000 (4 (20 (20 950 (2 (20 (4 53
54-3 1900 {4 (20 (20 920 2 (20 (4 2
54-3X 2000 (4 (20 (20 970 (2 (20 4 47
Usnea 9pp,
USNEASS- 1300 (4 22 (20 1600 (2 (20 8 69

Sample Co, ppm  Cr, ppm  Cu, pp8  Eu, ppm  Ga, ppm Ho, pp&  La, ppw  Li, ppa Mo, ppwm

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

cladi iferi
D14-1 12 40 150 (4 14 (8 19 18 13
02 19 66 160 (4 18 (8 35 23 7
D4-2 18 48 140 (4 17 (8 3 23 (4
$4-1 14 54 180 4 i (8 K 18 5
54-2 15 67 180 (4 14 (8 3 21 7
54-3 15 62 220 (4 12 (8 27 21 8
54-3X 15 56 220 (4 12 (8 29 21 9
Usnea 9pp,
USNEASS- 20 50 130 {4 (8 (8 39 10 8

86




Table A7.--Cladina rangiferina and Usnea Spp. (lichens) analytical results for the Wrangell-Saint Elias National Park
and Preserve study area, Alaska {ash-weight basis, unless noted with an %) (continued).

P Y 3-3-34 - 52 20 0 0 0 20 20 0 22 0 22 20 20 0 9 W 0 e 2 W Y B 0 N e b W EmmEme Ittt Ittt st e sttt L P T o o
= == ==2= ittt ittt rrrr et ettt it Pttt Pt E A P At Pttt bttt b P 1

Sample Nb, ppw Nd, ppw  Ni, ppm  Pb, ppm  Sc, ppm  Sn, ppm  Sr, ppm  Ta, ppa  Th, ppm U, ppa

Cladi iferi
D14-1 (8 19 29 74 8 (10 760 (80 (8 (200
02 (8 28 40 62 12 (10 490 (80 11 (200
D4-2 (8 27 41 50 10 {10 520 {80 (8 (200
54-1 (8 26 34 41 8 (10 850 (80 8 (200
$4-2 (8 25 35 48 9 (10 760 (80 (8 (200
$4-3 (8 24 37 49 9 (10 810 (80 (8 (200
$4-3X (8 26 ) 58 9 (10 870 (80 (8 (200
Usnea Spp,
USNEASS- (8 41 41 340 9 {10 1100 (80 (8 (200

Sample V,ppn Y, pps  Yb, ppm  In, ppe Hg, ppm  Ash, ¥ Total S, %

- 0 2 0 W 0 0 W W S B 0 0 0 0 e 0 0 0 e iy W W W 0 0 0 0 0 0 s 0 20 0 e e e i 0 0 e S g e i e R e

cladi ifer
014-1 59 11 2 1200 0.06 1.59 (0.05
D2 87 15 2 700 0.07 3.05 {0.05
04-2 77 15 2 690 0.05 2.29 (0.05
$4-1 58 1 (2 530 0.05 3.61 (0.05
$4-2 65 12 2 530 0.04 2.63 €0.05
54-3 64 13 2 490 0.04 2.47 (0.05
54-3X 62 13 2 530 0.04 2.34 (0.05
Usnea Spp,
USNEASS- 43 44 4 580 0.36 7.08 0.12
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Table A8.--Cladina rangiferina and Uspea Spp. (lichens) analytical vesults for the Wrangell-Saint Elias National
Park and Preserve study area, Alaska (converted to dry-weight basis).

..........

ZEXI=ET=I==2

===

==

______

==Z===s

Sample Latitude Longitude al, % Ca, % fFe, % K, % Mg, % Total §, %
Ladi ifori
D14-1 635200 1484500 0.073 0.191 0.033 0.122 0.052 {0.05
D2 635200 1484500 0.186 0.247 0.098 0.146 0.067 {0.05
D4-2 635200 1484500 0.147 0.176 0.066 0.124 0.057 {0.05
$4-1 635200 1484500 0.155 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
$4-3 635200 1484500 0.119 0.296 0.067 0.091 0.067 {0.05
$4-3X 635200 1484500 0.110 0.304 0.063 0.089 0.066 {0.05
Usnea Spp,
USNEASS- 635200 1484500 0.113 2.053 0.085 0.198 0.142 0.12
Sample Na, % P, % T, % Mn, ppa Ba, ppn  Cd, ppa Ce, ppa Co, ppm
ladi ifori
D14-1 0.033 0.051 0.003 105 21 0.1 0.4 0.2
D2 0.043 0.064 0.007 226 37 0.1 1.8 0.6
D4-2 0.098 0.055 0.004 151 23 0.1 1.2 0.4
S4-1 0.036 0.043 0.006 101 36 (0.1 1.8 0.5
54-2 0.037 0.045 0.004 53 25 (0.1 1.4 0.4
$4-3 0.040 0.044 0.004 47 23 (0.1 1.0 0.4
$4-3X 0.037 0.042 0.004 47 23 0.1 1.1 0.4
Usnea Spp,
USNEASS- 0.041 0.099 0.013 92 113 0.6 4.9 1.4
Sample Cr, pp@  Cu, pp,  Ga, ppe La, ppa Li, ppn Mo, ppe Nd, ppa Ni, ppe
adi ifori
D14-1 0.6 2.4 0.2 0.3 0.3 0.2 0.3 0.5
D2 2.0 4.9 0.5 1.1 0.7 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
54-2 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,
3.5 9.2 {0.1 2.8 0.7 0.6 2.9 2.9

USNEASS-

-----




Table A8.--Cladina rangiferina and Usnea Spp. (lichens) analytical results for the Wrangell-Saint Elias National
Park and Preserve study area, Alaska (converted to dry-weight basis) (continued).

zezzzzzzes e sereww see = - - =

Sample Pb, ppm Sc, ppm Sr, ppm V, ppa Y, ppm In, ppR Hg, ppa Ash, %
Ladi ifori
D14-1 1.2 0.1 12 0.9 0.2 19 0.06 1.59
D2 1.9 0.4 15 2.7 0.5 21 0.07 3.05
D4-2 1.1 0.2 12 1.8 0.3 16 0.05 2.29
S4-1 1.5 0.3 31 2.1 0.4 19 0.05 3.61
$4-2 1.3 0.2 20 1.7 0.3 14 0.04 2.63
$4-3 1.2 0.2 20 1.6 0.3 12 0.04 2.47
S4-3X 1.4 0.2 20 1.5 0.3 12 0.04 2.34
Usnea Spp,
USNEASS- 24 0.6 78 3.0 3.1 41 0.36 7.08
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Table A9.--02-horizon soil samples analytical results for the Wrangell-Saint Elias National Park and Preserve
study area, Alasks (ash-weight basis, unless noted with an %).

1343 12333+ 4 2232221323332 F 2333813322432t 4223333244333 33 21234t 33 3333333222334 233 3241543443222 3 43233722

Sample  Latitude Lomgitude Al, % Ca, & Fe, ¢ K, ¢ Mg, ¢ Ne, ¢ P, ¢ Ti, &

East Traverse
NEO1S 622330 1450700 7.6 3.5 3.9 1.1 1.5 2:2 0.08 0.48
WEO1SX 622330 1450700 7.7 3.3 3.8 1.1 1.5 2.3 0.07 0.48
NE02S 622318 1450648 6.6 3.5 3.2 0.97 1.4 2.0 0.10 0.40
NEO3S 622248 1450554 5.1 2.6 2.5 0.76 1.2 1.7 0.08 0.31
UEO4S 622142 1450430 5.5 3.6 3.0 0.80 1.3 1.8 011 - -0.3¢
WE0SS 622218 1450342 7.0 3.7 3.5 0.98 1.6 2.2 0.09 0.42
NEOS 622054 1445948 8.4 3.5 3.4 1.3 1.6 2.7 0.07 0.48
HEO7S 622006 1445630 7.2 3.2 3.3 1.0 1.4 2.1 0.10 0.38
UE0SS 621936 1445318 6.8 3.4 3.2 0.97 1.4 2.3 0.11 0.37
HEO9S 621842 1445136 8.4 3.4 3.4 1.3 1.6 2.8 0.07 0.49
WE105 621830 1444918 8.4 3.7 3.5 1.2 1.7 2.8 0.08 0.49
UEL1S 621730 1444642 8.0 4.0 3.9 1.1 1.9 2.6 0.09 0.49

NMorth Traverse
wo1S 622348 1450648 5.3 3.7 2.3 0.79 1.2 1.7 0.10 0.30
UNO1SX 622348 1450648 5.2 3.6 2.4 0.80 1.4 1.8 0.10 0.31
1773 622342 1450612 1.2 3.5 3.2 1.1 1.5 2.3 0.11 0.44
uNO3S 622424 1450542 6.0 3.9 3.0 0.86 1.3 1.9 0.08 0.36
UNO4S 622512 1450512 6.7 3.2 3.3 0.98 1.5 2.2 0.08 0.42
HNOSS 622642 1445936 6.6 3.4 3.8 0.98 1.5 2.0 0.11 0.43
WN06S 622448 1445242 7.2 3.5 3.9 1.0 1.7 2.1 0.10 0.46
UNO7S 622618 1445130 7.4 3.8 3.7 1.1 1.6 2.3 0.10 0.46
HNOSS 622712 1444900 1.5 2.8 3.9 1.2 1.6 2.0 0.08 0.43
UNO9S 623518 1443142 7.0 2.9 3.8 0.96 1.3 1.7 0.09 0.40
WN10S 623730 1443030 7.0 3.4 3.8 1.1 1.5 2.0 0.09 0.45

South Traverse
s01$ 622324 1450724 6.6 3.8 3.4 1.0 1.4 2.1 0.1 0.40
Hs015X 622324 1450724 6.4 3.5 3.0 0.98 1.3 2.1 0.10 0.38
5028 622312 1450718 6.2 3.2 3.0 0.89 1.3 1.9 0.08 0.39
s03$ 622248 1450712 7.6 3.8 3.8 1.2 1.6 2.4 0.11 0.48
Us04s 622118 1450630 6.4 3.3 31 0.90 1.4 2.0 0.08 0.38
506$ 621300 1450436 5.7 3.4 2.7 0.85 1.3 1.9 0.08 0.33
us07s 621206 1450412 5.9 42 2.9 0.91 1.4 2.0 0.09 0.35
Ws08s 621206 1450554 5.8 3.6 2.7 0.92 1.1 1.9 0.11 0.3¢
s09$ 621100 1450354 i1 3.4 1.8 0.59 0.84 1.3 0.09 0.23
us10s 620730 1450318 7.5 3.2 3.6 1.4 1.4 2.2 0.12 0.46
Hs115 620112 1445918 7.8 3.1 34 1.1 1.5 2.3 0.08 0.43

US6S Green River Shals Standard Ref aterisl

SGR1 3.4 5.8 2.0 1.3 2.6 2.4 0.13 0.12
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Table A9.--02-horizon soil samples analytical results for the Wrangell-Saint Elias Natiomal Park and Preserve
study area, Alaska (ash-weight basis, unless noted with an ) (continued).

3333ttt 8333 4323330323434ttt 2t E it i i I3 334 233 {43338 4334243843424 +44

EETETRATIIRITIITIRTSSSST

Sanple Mo, ppm Ag, ppm As, pps  Au, ppa  Ba, ppn  Be, pps  Bi, ppa  Cd, ppn (e, ppa

East Traverse
WEO1S 590 (2 10 (8 540 ( (10 - {2 2
WEO1SX 570 (2 {10 (8 550 (1 {10 (2 2
WE02S 580 (2 10 (8 470 (1 (10 (2 25
WE03S 360 ¥, (10 8 390 (1 (10 (2 16
WEO4S 660 (2 (10 {8 400 (1 (10 Q2 20
WEOSS 680 (2 (10 (8 480 (1 (10 (2 25
WE06S 540 (2 (10 (8 540 (1 (10 (2 29
WEO7S 1200 (2 (10 (8 500 (1 (10 (2 2
WUE0SS 1700 ¥ (10 (8 440 (1 (10 (2 a1
WE09S 560 (2 10 (8 550 (1 (10 ( 3
HE10S 810 (2 10 ( 500 (1 (10 (2 24
WE11S 760 (2 (10 (8 470 {1 (10 (2 24

Morth Traverse
uno1s 680 (2 (10 (8 410 (1 (10 Q 17
UNO1SX 710 (2 (10 (8 400 (1 (10 (2 17
uNo2S 590 (2 (10 {8 550 (1 (10 (2 26
WNO3S 540 (2 (10 (8 440 ( (10 (2 2
UNO4S 540 (2 10 (8 570 (1 (10 (2 22
WNOSS 1200 (2 10 (8 540 (1 (10 7 27
UNO6S 720 (2 10 (8 590 (1 (10 it 29
uNO7S 600 (2 10 (8 520 (1 (10 (2 7
WNO8S 720 (2 10 (8 570 (1 (10 2 28
WNO9S 600 (2 10 (8 520 {1 (10 (2 7
WN10S 790 (2 (10 (8 530 {1 (10 (2 27

South Traverse
Hsots 720 (2 10 (8 440 (1 (10 (2 rx)
HS01SX 670 (2 (10 (8 450 {1 (10 (2 2
5025 500 (2 10 (8 €0 (1 (10 (2 23
s03S 730 (2 (10 (8 570 {1 (10 ¥, 29
HS04S 490 (2 (10 (8 430 (1 (10 (2 2
S06S 470 (2 (10 (8 370 (1 (10 (2 18
HS07s 790 (2 (10 (8 390 (1 (10 ( 20
5085 410 (2 (10 (8 380 {1 (10 (2 22
HS09s 290 (2 (10 (8 270 (1 (10 (2 15
5105 1000 (2 20 (8 510 «( (10 (2 29
us11$ 540 (2 10 (8 480 ( (10 (2 24

1S6S 6 givor Shale Standard Ref aterial

S6R1 240 {2 7 (8 290 (1 (10 (2 3
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Table 49.--02-horizon soil samples amalytical vesults for the Wrargell-Saint Elias Natiomal Park and Preserve
study area, Alaska (ash-weight basis, unless moted with an %) (continued).

-4 33443333433

= I3 33333 F1 333433 b33 4 TRTR=2== b33 3334 =z

2IJT===S

Sample Co, pp0 Cr, ppa  Cu, ppm  Eu, ppm  Ga, ppa Ho, ppm  La, ppa  Li, ppm Mo, ppa

East Traverse
HEOLS 17 7 50 2 16 « 15 18 (2
WEO1SX 17 76 3] (2 17 (« 16 20 (2
WE02S 17 59 13 Vi 13 “ 1 12 (2
WEO3S 1M 34 (2 10 “ 11 11 (2
VEOUS 16 50 49 (2 11 { 13 10 (2
HE0SS 18 (13 51 (2 14 (“ 15 14 (2
HE0SS 16 61 57 @ (“ 18 16 (2
WEO7S 30 51 63 Q@ 15 (4 15 17 (2
HE0SS 22 " 45 (2 15 “ 13 12 (2
WE09S 15 62 53 (2 17 “ 16 15 (2
HE10S 2 57 50 (2 17 (“ 15 15 (2
EL1S 20 68 4 (2 17 4 14 12 (2

. Morth Traverse
wNo1S 13 9 39 (2 11 (“ 11 10 (2
uNO1SX 13 40 40 (2 1 {“ 1o 1 (2
WN02S 16 61 59 2 15 (“ 15 15 (2
uNO3S 16 52 0 2 12 (“ 13 12 (2
WNO4S 16 8 “% (2 14 “ 14 16 (2
WNOSS 23 75 58 Vi 15 “ 16 13 (2
WNOSS 20 78 50 (2 15 (“ 16 17 (2
UNO7$ 18 66 54 ¥ 16 (“ 15 1} (2
HNO8S 2 75 63 (2 16 {“ 15 ] (2
UNO9S 17 66 67 2 15 (4 16 19 (2
N10S 20 74 50 (2 15 (“ 14 2t (2

South Traverse
us01S 18 58 52 2 13 “ 14 13 (2
wS018X 17 53 T 2 13 {“ 14 14 (2
s02s 15 56 3% (2 13 (“ 13 12 (2
#s03$ 19 72 56 (2 16 { 16 14 (2
504 15 57 39 (2 13 (“ 13 11 (2
HS06S 13 49 37 (2 12 (« 1 9 (2
NS075 15 1Y) “ (2 13 (« 12 12 (2
Hs08s 12 Q 46 (2 13 { 12 10 (2
s09s 9 28 35 (2 8 (“ 9 7 7]
s10s 2 6t 62 (2 16 (« 17 15 (2
s1s 17 61 «a 2 16 (“« 14 15 (2

USG5 Green River Shale Standard Rof Materisl

S6R1 13 33 69 (2 8 (4 20 150 29
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Table A9.--02-horizon soil samples analytical results for the Wrangell-Saint Elias National Park and Preserve
study area, Alaska (ash-weight basis, unless woted with an *) (continued).

R R R IR R R IR R R R R S R S R R R R S S R R R R R R I SR R I SR SRR R RIS RIS EE SRR EXE ISR

Sample Nd, ppn Ni, pps  Pb,ppm  Sc,ppm  Sn.pps  Sr,pps  Ta, ppn  Th, ppm U, ppa

East Traverse
HEOLS 14 i (« 15 (5 «“o (€0 “ (100
HEO1SX 17 40 9 15 (5 450 (40 “ (100
WE02S 15 34 i 13 (5 10 (40 i (100
HE03S 13 23 8 11 (5 330 (40 “ (100
HEO4S 14 3 “ 11 {5 380 (40 4 (100
WE0SS 15 40 “ 14 (5 440 (40 “ (100
NE06S 20 36 14 15 (5 520 0 “ (100 -
HUEo7s 17 3% 11 13 1 450 (40 (“ (100
NE0SS 17 30 8 12 {5 490 (40 {4 (100
WE09S 17 37 13 14 (5 560 (40 “ (100
HEL0S 17 3% 11 16 (5 560 {0 “ (100
HEL1S 16 I “ 15 (5 540 (40 “ (100

North Traverse
uNo1S 12 25 10 10 (5 390 (40 «“ (100
HNO1SX 11 24 9 10 (5 390 (40 “ (100
WN02S 17 37 1 14 {5 470 (40 (4 (100
WNO3S 14 32 “ 12 (5 410 (40 “ (100
UNO4S \7 33 12 15 {5 4o (40 {4 (100
WNO5S 17 42 {4 15 (5 390 (40 4 (100
UNO6S 16 3 (“ 16 (5 420 o - (100
WNo7S 17 4 “ 14 (5 460 (40 (“ (100
UNOSS 16 a “ 14 (s 380 (40 (« (100
UNO9S 17 42 “ 1 (5 380 (40 «“ (100
NN10S 16 39 {u 14 (5 390 (40 (4 (100

south Traverse
us01$ 14 36 (¢ 12 (5 20 (40 (4 (100
S01SX 16 32 10 12 (5 Q0 (40 (4 (100
5028 14 29 (“ 12 (s 390 (40 (4 (100
s03s 17 42 «“ 15 (5 480 (40 “ (100
US04S 1 3t (4 12 (5 420 (40 «“ (100
Us06s 11 28 “ 10 {5 400 (40 (4 (100
¥s07S 12 30 {“ 10 (5 €0 (40 (4 (100
s08s 14 26 (¢ 10 5 390 (40 (« (100
s09s 10 18 (“ 7 (5 310 (40 « (100
5105 17 38 “ 14 (5 440 (40 (4 (100
us11$ 14 36 {4 13 (5 480 (40 ( {100

Us6S Green River Shale Standard Reference Material

SGR1 18 31 I 5 (5 400 (40 “ (100

o - -
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Table A9.--02-horizon soil samples analytical results for the Nrangell-Saint Elias National Park and Preserve
study area, Alaska (ash-weight basis, unless noted with an ) (coatinued).

E33 4233341333333 3333333332224 403344333 EE P 3ot i b3 td e ot iR i e ii it ittt ioe i bt it i iaibtisity

Sample v, ppa Y, ppa Yb, ppa  In, ppa Hg, ppas  F, ¢ Total S, ¥¢ Ash, %

Cast Traverse
HEOLS 140 15 ! 64 0.02 0.01 (0.05 - 86.8
WEOISX 130 14 | 60 0.04 0.01 (0.05 86.6
HE02S 110 1" | K 0.04 0.01 (0.05 75.1
HEO3S 85 10 t Q 0.06 0.01 0.09 _57.4
HEQ4S 100 12 1 58 0.06 0.01 0.09 66.6
WEOSS 120 14 1 54 0.04 0.01 (0.05 80.3
WE06S 120 17 2 48 0.04 0.01 (0.05 87.3
WEO?S 120 14 1 48 0.08 0.01 0.08 72.6
E0SS 110 13 1 3 0.08 0.01 0.07 3.2
HE09S 120 1" 1 4 0.04 0.01 (0.05 86.8
EL0S 120 15 1 51 0.04 (0.01 {0.05 84.0
WE11S 130 16 2 64 0.02 0.01 (0.05 88.6

North Traverse
uNO1S 85 10 (1 “ -0.04 0.01 0.09 60.9
UNO1SX 87 10 1 13 0.04 0.01 0.09 59.8
uN02S 120 1 1 51 0.04 €0.01 €0.05 76.9
uNO3S 100 13 1 39 0.06 0.01 0.09 1.6
WNO4S 130 ) 1 58 0.04 0.01 0.05 75.7
NOSS 130 16 2 67 0.06 0.01 0.06 75.6
UNOSS 140 16 2 58 0.06 0.01 {0.05 84.0
NO7S 130 16 2 57 0.04 0.01 0.06 80.9
HNOBS 130 16 | 69 0.10 0.02 {0.05 82.0
UNe9S 130 17 2 52 0.10 0.01 0.07 73.6
UN10S 130 14 | 310 0.08 0.01 0.05 7.9

South Traverse
s01S 120 14 1 54 0.06 0.01 0.07 7.3
NSOISX 110 13 | “ 0.06 0.01 0.07 70.9
5025 110 13 1 49 0.06 0.01 {0.05 75.3
s03s 130 16 1 81 0.04 0.01 {0.05 88.6
Us04s 110 12 1 53 0.04 (0.01 0.05 76.9
5065 95 10 1 50 0.06 0.01 0.06 62.8
Hs07s 98 12 1 I 0.04 0.01 0.07 66.5
5085 89 12 1 3 0.08 0.01 0.08 63.4
s09$ 61 9 i u 0.08 (0.01 0.15 52.4
HS108 130 16 2 Y] 0.08 0.01 (0,05 83.6
s11S 110 12 | 51 S 0.04 (0.01 (0.05 84.3

y civer Shale Standard Ref Materia)

SGR1 120 9 (1 73 0.10 0.16 1.55 67.8
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Table A10.--02-horizon soil amalytical vesults for the Wrangell-Saint Elias National Park and Preserve study area,
Alaska (converted to dry-weight basis).

RS ZEE IS IS I R I I I IR I R IR s RIS IR IR RIS SIS IS IS S RIIIRITIRIT IR

Sample Latitude Logitude al, ¢ Cs, ¢ feo, & K, ¢ Mg, ¢ Ne, & L |
East Traverse
YeEoLS 622330 1450700 6.60 3.04 3.9 0.95 1.30. 1.91 0.069
NEOISX 622330 1450700 6.67 2.86 3.29 0.95 1.30 1.9 0.061
WEO2S 622318 1450648 4.96 2.63 2.40 0.73 1.05 1.50 0.075
WEOIS 622248 1450554 2.93 1.49 1.44 0.44 0.69 0.98 0.046
HE04S 622142 1450430 3.6 2.40 2.00 0.53 0.87 1.20 0.073
WEOSS 622218 1450342 5.62 2.9 2.81 0.79 1.28 1.7 0.072
YEO6S 622054 1445948 1.33 3.06 2.97 1.3 1.40 2.% 0.061
WEO7S 622006 1445630 §.23 2.32 2.40 0.73 1.02 1.52 0.073
¥EDSS 621936 1445318 §.98 2.49 .34 0. 1.02 1.68 0.081
NEQYS 621842 1445136 7.29 2.95 2.95 1.13 1.39 2.43 0.061
HEL0S 621830 1444918 7.06 3.1 2.94 1.01 1.43 2.35 0.067
HELLS 621730 1444642 7.09 3.54 3.46 0.97 1.68 2.30 0.080
Morth Traverse
HNOLS 622348 1450648 3.3 2.25 1.40 0.48 0.73 . 1.04 0.061
WNOISX 622348 1450648 3.1 2.15 1.44 0.48 0.66 1.08 0.060
HNO2S 622342 1450612 5.54 2.69 2.46 0.85 1.15 1.77 0.085
WNO3S 622424 1450542 4.30 2.19 2.15 0.62 0.93 1.36 0.057
WNOAS 622512 1450512 $.07 2.42 2.50 0.74 1.14 1.67 0.061
WNOSS 622642 1445936 4.99 2.57 2.87 0.7¢ 1.13 1.51 0.083
HNO6S 622448 1445242 6.05 2.9 3.28 0.684 1.43 1.76 0.084
WNO7S 622618 1445130 $.99 3.07 2.99 0.89 1.29 1.86 0.081
WNOSS 622712 1444900 6.15 2.3 3.20 0.98 1.3t 1.64 0.066
WNO9S 623518 1443142 5.15 2.13 2.80 0.7 0.96 1.25 0.066
UN10S 623730 1443030 5.45 2.65 2.96 0.86 1.17 1.56 0.070
South Yraverse
HS0LS 622324 1450724 4.77 2.75 2.46 0.72 1.01 . 1.52 0.080
NSO1SX 622324 1450724 4.54 2.48 2.13 0.69 0.92 1.49 0.071
45029 622312 1450718 4,67 2.4 2.26 0.67 0.98 1.43 0.060
#5035 622248 1450712 6.73 3.3%7 3.37 1.06 1.42 2.13 0.097
HsS04S 622118 1450630 474 2.44 2.29 0.67 1.04 1.48 0.059
H5065 621300 1450436 3.58 2.4 1.70 0.53 0.82 1.19 0.050
4s07s 621206 1450412 3.92 2.79 1.93 0.61 0.93 1.33 0.060
H508S 621206 1450554 3.68 2.28 1.1 0.58 0.70 1.20 0.070
#509S 621100 1450354 2.15 1.78 0.9¢ 0.31 0.44 0.68 0.047
HS10S 620730 1450318 6.27 2.68 3.0 0.92 1.17 1.84 0.100
Ws11s 620112 1445918 6.58 2.61 2.87 0.93 1.26 1.94 0.067
US6s 6 River Shale Stasdard Ref Naterial
SGR1 2.3t 3.93 1.36 0.88 1.76 1.63 0.088
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Table A10.--02-horizom soil amalytical results for the Wrangell-Saint Elias Natiomal Park and Preserve study arvea,
Alaska (converted to dry-weight basis) (continued).

IS SIZRTIITERTTITTRTITITXIIE =N

AR IR R R N R R IR R R RS RS S I I TIEIIIIZRTIIIZIRIIRE=® XSXTXXIRIZX t 3 3 t+ 3+ ¢+

Sample Ti, ¢ fin, ppa As, ppa Ba, ppa Ce, ppa Co, ppa Cr, ppa Cu, ppm  Ga, ppa

East Traverse
E0LS 0.417 512 9 469 23 15 67 3 14
HEO1SX 0.416 o (10 476 23 15 66 " 15
HEO2S 0.300 436 8 353 19 13 “ 35 10
WEO3S 0.178 207 (10 2 9 6 25 20 6
HEO4S 0.226 440 (10 266 13 i1 3 3 7
HEOSS 0.337 546 (10 385 20 14 53 i i1
HE06S 0.419 a (10 an 25 14 53 50 15
¥EOTS - 0.276 871 (10 363 16 7, 37 13 11
WE0SS 0.271 1240 (10 322 15 16 32 3 11
WEO9S 0.425 486 9 77 20 13 54 46 15
VEL0S 0.412 680 8 420 20 18 48 2 14
VELLS 0.434 673 (10 416 2 18 C60 Q 15

X North Traverse
WNOLS 0.183 a4 (10 250 10 8 24 u 7
WNO1SX 0.185 425 (10 239 10 8 24 24 7
UNO2S 0.338 454 (10 423 20 12 47 45 12
WNO3S 0.258 387 (10 315 16 11 kY R 9
NG4S 0.318 409 8 31 17 12 51 35 11
UNO5S 0.325 907 8 408 20 17 57 “ i
¥N06S 0.386 605 8 496 24 17 66 Q 13
uNO7S 0.372 485 8 21 22 15 53 I 13
UNOSS 0.353 590 8 467 23 17 62 52 13
UNO9S 0.294 42 7 383 20 13 49 9 11
WN10S 0.351 615 (10 413 2 16 58 39 12

South Traverse
NSo1S 0.289 521 7 318 17 13 0Q 38 9
501X 0.269 475 (10 319 16 12 38 3 9
5025 0.29%4 377 8 316 17 1 2 V] 10
5038 0.425 647 (10 505 26 V] 64 50 14
5045 0.281 363 (10 318 17 1 Q2 L] 10
Hs06S 0.207 295 (10 232 i1 8 3 23 8
Hs07$ 0.233 525 (10 259 13 10 3 32 9
s08s 0.216 260 (10 241 14 8 2 29 8
5095 0.121 152 (10 14 8 5 15 18 4
5105 0.385 836 17 426 ] 18 51 52 13
si1s 0.362 455 8 405 20 14 51 35 13

oG5 Green River Shale Standard Ref fal

S6R1 0.081 163 9 197 22 9 2 Y/ 5

- -
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Table A10.--02-horizon soil analytical results for the Wrangell-Saint €lias National Park aad Preserve study avea,
Alaska (converted to dry-weight basis) (continued).

IS I RN IR I I Iz I I I I I I X R I NI I I I I s I R I I I IS SRR I RI IR ITIIIITIIIT I

Sample La, ppa Li, ppa Nd, ppa Ni, poa Pb, ppa Sc, ppa Sr, PPV, ppa Y. ppa
East Traverse
HEOLS 13 16 12 36 {4 13 - 382 122 13
HE015X 14 17 15 35 8 13 390 113 12
BE02S 11 9 11 26 {4 10 308 83 11
WEO3S 6 [ 7 13 5 6 189 9 6
BEOAS 9 7 9 23 () 7 253 67 8
§EOSS 12 11 12 32 4 11 353 96 1
WE0LS 16 14 17 3 12 13 454 108 18
¥EO7S 11 12 12 26 8 9 7 87 10
NEOSS 10 9 12 22 6 9 359 81 10
WEO9S 1 13 15 32 11 12 486 104 12
BEL0S 13 13 14 30 9 13 470 101 13
HEL1S 12 11 14 41 {4 13 478 11§ 14
Morth Traverse
WNoLS 7 [ 7 15 (] 6 238 52 6
015X [ 7 7 14 5 6 233 52 6
WN025 12 12 13 28 8 11 361 9 11
WNO3S 9 9 10 23 4 9 294 72 9
HNO4S 11 12 13 25 9 i1 310 99 11
WNOSS 12 10 13 32 4 11 295 98 12
WN06S 13 14 13 36 4 13 353 118 13
WNO7S 12 11 14 33 {4 11 372 105 13
WNO8S 12 20 13 35 {4 11 312 107 13
WRO9S 12 14 13 3 (4 10 280 96 13
WN10S 11 16 12 30 {4 11 304 101 11
South Traverse
4s01S 10 9 10 26 (4 9 304 87 10
HS01SX 10 10 11 3 7 9 298 78 9
§s025 10 9 11 22 (! 9 29 83 10
45035 14 12 15 3 (4 13 425 115 14
HS045 10 8 10 23 {4 9 k}§ 81 9
H5065 7 6 7 18 (4 ) 251 60 6
Ws075 8 8 8 20 4 7 279 65 8
HS085 8 6 9 18 {4 6 247 56 8
Ws09s 5 4 5 9 “ 4 162 kY, 5
H5105 1" 13 14 32 {4 12 368 109 13
Wsits 12 13 12 30 (4 11 405 93 10
S6S 6 River Shale Standard Ref ial
$GR1 14 102 12 21 X 3 r1; U 81 6
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Table A10.--02-horizon soil amalytical results for the Wrangell-Saint Elias Natiomal Park and Preserve study area,
Alaska (converted to dry-weight basis) (coatinued).

eI I RS TSRS ST R RIS I I S S SRS s S I I R TR R R I I RIS RIS SRS SIS IS ISR NI T IIIII=T
Sasple Yb, ppa In, ppa Hg, ppm F, t Total S, % ash, ¢
East Traverse
HEoLS 0.9 56 0.02 0.01 {0.05 86.8
HED1SX 0.9 LY] 0.04 0.01 (0.05 86.6
WEo2s 0.8 85 0.04 0.01 {0.05 75.1
WE03S 0.6 24 0.06 0.01 0.09 57.4
HEO4S 0.7 39 0.06 0.01 0.09 66.6
WEOSS 0.8 4 0.04 0.01 {0.05 80.3
WE06S 1.7 Y] 0.04 {0.01 {0.05 87.3
HEO7S 0.7 35 0.08 0.01 0.08 72.6
HE08S 0.7 29 0.08 0.0t -0.07 73.2
HEO9S 0.9 4 0.04 0.0t {0.05 86.8
WEL10S 0.6 43 0.04 {0.01 {0.05 84.0
HEL1S 1.8 57 0.02 0.01 {0.05 88.6
North Traverse
WNO1S (1.0 27 0.04 0.01 0.09 60.9
WNO1SX 0.6 28 0.04 0.01 0.09 59.8
HN02S 0.8 39 0.04 {0.01 {0.05 76.9
HNO3S 0.7 28 0.06 0.01 0.09 7t.6
UNO4S 0.8 4 0.04 0.01 0.05 - 18.7
HNOSS 1.5 51 0.06 0.01 0.06 75.6
WNO6S 1.7 4 0.06 0.0t (0.05 84.0
HNO7S 1.6 46 0.04 0.01 0.06 80.9
WNO8S 0.8 s7 0.10 0.02 0.05 82.0
HNO9S 1.5 38 0.10 0.01 0.07 73.6
WN10S 0.8 241 0.08 0.01 0.05 77.9
South Traverse
NsS01$ 0.7 39 0.06 0.01 0.07 72.3
WS015X 0.7 k)| 0.06 0.01 0.07 70.9
H5025 0.8 37 0.06 0.01- {0.05 75.3
-HS03$ 0.9 72 0.04 0.01 {0.05 - 88.6
HS04S 0.7 ¥ 0.04 (0.01 0.05 .0
H506S 0.6 3 0.06 0.01 0.06 62.8
Ws075 0.7 27 0.04 0.01 0.07 66.5
§5085 0.6 23 0.08 0.01 0.08 63.4
Ws099 (1.0 13 0.08 {0.01 0.15 52.4
WS10S 1.7 39 0.08 0.01 (0.05 83.6
Hsi1S 0.8 43 0.04 {0.01 {0.05 84.3
0565 & River Shale Standard Ref \ fal
S6R1 {1.0 49 0.10 0.16 1.58 67.8
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