
U.S. DEPARTMENT OF THE INTERIOR 

U.S. GEOLOGICAL SURVEY

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

Open-File Report 93-14

This report is preliminary and has not been reviewed for conformity with 
U.S. Geological Survey editorial standards and stratigraphic nomenclature. 
Any use of trade names is for descriptive purposes only and does not imply 
endorsement by the USGS.

^y.S. Geological Survey, DFC, Box 25046, MS 973, Denver, CO 80225 
Wrangell-Saint Elias National Park and Preserve, P.O. Box 29, 
Glennallen, AK 99588

1993



CONTENTS
Page

Summary........................................................... 01
Introduction...................................................... 01

Background................................................... 01
Geology and Physiography..................................... 02
Soils........................................................ 02

Methods........................................................... 02
Study Design................................................. 02
Baseline calculation......................................... 02
Field sampling and sample preparation........................ 03

Site Selection........................................ 03
Sampling Locations at Each Site....................... 03
Plant Collection...................................... 04
O2-Horizon Soil Collection............................ 04

Laboratory methods........................................... 04
Results and Conclusions........................................... 05
Acknowledgements.................................................. 06
References cited.................................................. 07



ILLUSTRATIONS
Page 

Figure 1. Index map showing location of Wrangell-Saint Elias
National Park and Preserve study area, Alaska..................... 09

Figure 2. Location of transects in and near the Wrangell-Saint
Elias National Park and Preserve study area, Alaska................ 10

Figure 3. Description of the sites on the North Traverse, Wrangell- 
Saint Elias National Park and Preserve study area, Alaska.......... 11

Figure 4. Description of the sites on the East Traverse, Wrangell- 
Saint Elias National Park and Preserve study area, Alaska.......... 19

Figure 5. Description of the sites on the South Traverse, Wrangell- 
Saint Elias National Park and Preserve study area, Alaska.......... 27

TABLES

Table 1. Listing of approximate limits of determination for elements 
reported........................................................... 34

Table 2. Observed baseline range for element concentrations and ash 
yield for Hylocomium splendens (feather moss), Wrangell-Saint Elias 
National Park and Preserve study area, Alaska (dry-weight basis)... 35

Table 3. Observed baseline range for element concentrations and ash 
yield for Peltiaera aphthosa (lichen), Wrangell-Saint Elias 
National Park and Preserve study area, Alaska (dry-weight basis)... 36

Table 4. Observed baseline range for element concentrations and ash 
yield for Picea qlauca (white spruce) twigs and needles, Wrangell- 
Saint Elias National Park and Preserve study area, Alaska (dry- 
weight basis)...................................................... 37

Table 5. Observed baseline range for element concentrations and ash 
yield for O2-horizon soil samples, Wrangell-Saint Elias National 
Park and Preserve study area, Alaska (dry-weight basis)............ 38

Table 6. Baseline data for element concentrations in samples of
surficial materials from Alaska.................................... 39



APPENDIX TABLES
Page

Explanation of Appendices............................................ 40

Table Al. 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 *)................... 41

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)............................. 51

Table A3. Peltigera aphthosa (lichen) analytical results for the 
Wrangell-Saint Elias National Park and Preserve study area, Alaska 
(ash-weight basis unless noted with an *).......................... 59

Table A4. Peltigera aphthosa (lichen) analytical results for the 
Wrangell-Saint Elias National Park and Preserve study area, Alaska 
(converted to dry-weight basis).................................... 69

Table A5. Picea glauca (white spruce), twigs and needles, analytical 
results for the Wrangell-Saint Elias National Park and Preserve 
study area, Alaska (ash-weight basis unless noted with an *)....... 77

Table A6. Picea glauca (white spruce), twigs and needles, analytical 
results for the Wrangell-Saint Elias National Park and Preserve 
study area, Alaska (converted to dry-weight basis)................. 82

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 *)...... 86

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)................. 88

Table A9. O2-horizon soil analytical results for the Wrangell-Saint 
Elias National Park and Preserve study area, Alaska (ash-weight 
basis, unless noted with an *)..................................... 90

Table A10. O2-horizon soil analytical results for the Wrangell-Saint 
Elias National Park and Preserve study area, Alaska (converted to 
dry-weight basis).................................................. 95



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 O2 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- 
sou th 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 Hvlocomium 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 O2 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 O2 horizon: the soil layer between the surface 
vegetation mat above and the AO 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 splendens (feather moss), Peltigera 
aphthosa (ground lichen), and Picea alauca (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 (O2 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 O2 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.
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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 (Hvlocotniutn/Pleurozium/Polytrichutn) with scattered clumps of 
miscellaneous lichens (Cladina and Peltioera). 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.



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.

O2-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 O2-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 US6S 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°C 
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 US6S 
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, Cd, 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, Cd, 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 A8.

All analytical data on an ash-weight basis for the O2-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 AlO. 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 r 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 Peltiaera 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 O2-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 2. Location of transects for the 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.
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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).
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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).
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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).
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Figure 3.--Description of the sites on the North Traverse, Wranqell 
^continued)1 Nati°nal 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).
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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).
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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).
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Figure 4 . Description of the sites on the East Traverse, Wrangell- 
Saint Elias National Park and Preserve study area, Alaska 
(continued).
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Figure 4.--Description of the sites on the East Traverse, Wrangell- 
Saint Elias National Park and Preserve study area. Alaska 
(continued).
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Figure 4. Description of the sites on the East Traverse, Wrangell- 
Saint Elias National Park and Preserve study area, Alaska 
(continued).
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Figure 4. Description of the sites on the East Traverse, Wrangell- 
Saint Elias National Park and Preserve study area, Alaska 
(continued).
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Figure 4. Description of the sites on the East 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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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 lilits of determination for eleients reported.

:xzszzz:zzsz=zzzzzzz:zzszzz:zzzzz=zzzz:zz=zzzsz=zz::zzzzzzzzs:zz=zzzzzzzzzzzszz

Analytical tethod Hediui Determination liiit Variables

Inductively-coupled argon
plasia optical
eiission spectroscopy

Continuous-floM cold
vapor

Cotbustion-IR

Soil and
PlantM

Soil)
Plant)

Soils
Plant)

2 PPI

0.05 *

1 PPt
4 ppt

8 PPI
10 ppi
20 ppi
40 ppi

100 ppi

0.02 ppi
0.01 ppi

0.051
0.05*

Ag, Cd, La, Li, Ho, Ni,
Sc, Sr, V, Y
Al, Ca, Fe, K, Kg, Na,
P, Ti
Ba, Be, Co, Cr, Cu, Yb
Ce, Ga, Ho, Hn, Hb, Nd,
Pb, Th, Zn
Au
Bi
Sn
Ta
U

Hg

S

Ion Selective Electrode Soil) 0.01*

1 Determined on plant ash.
2 Saiple lass for plant ash was one-half that for soils, so determination lilits for plant 
ash are twice those listed for soils. Values reported in Appendix Tables A2, A4, A6, 
A8, and AiO have been adjusted to be on a dry-weight basis.

3 Determined on dry laterial.
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Table 2. Observed baseline range for eleaent concentrations and ash yield for Hvlocoiiui splendens (feather BOSS),
Urangell-Saint Elias

Variable, 
Unit of 
Measure

Al, *
Ca, %
Fe, %
K, %
Mg, *
Na, *
P, *
Ti, *
Hn, PP»
Ba, PP»
Ce, ppm
Co, pp»
Cr, ppn
Cu, pp»
Ga, pp»
La, pp»
Li, PP«
Mo, pp»
Nd, pp»
Ni, pp»
Pb, pp»
Sc, pp»
Sr, pp»
V, pp»
Y, PP«
Zn, ppn
Hg, pp»
Ash, %
Total S, %

National Park and

Urangell-Saint Elias, Alaska 
Observed Baseline 

(n=67)

0.375
0.530 ,
0.187
0.219
0.157
0.115
0.065
0.016

104
41
1.4
1.3
3.9
5.5
0.9
0.6
0.6
<0.3
0.6
2.5
<0.6
0.6

41
6.0
0.6

24
0.04
6.46
0.05

- 3.48
- 2.03
- 1.82
- 0.627
- 0.988
- 1.11
- 0.082
- 0.205
- 752
- 198
- 13
- 10
- 38
- 23
- 7.9
- 7.5
- 4.5
- 1.6
- 7.5
- 25

- 3.2
- 7.9
- 245
- 59
- 7.5
- 60
- 0.12
- 39.5
- 0.08

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

Denali National Park, Alaska 
(Crock and others, 1992) 
Observed Baseline (n-45)

0.0636
0.597
0.0478
0.153
0.147
0.0327
0.0686
0.0028

56
13
0.4
0.4
0.9
9
0.3
0.3
0.3
0.7
0.4
1.1
0.7
<0.2
37
1.1
0.2
22
(0.02
3.36
0.05

- 0.781
1.06

- 0.529
- 0.539
- 0.277
- 0.159
- 0.171
- 0.035
- 1280
- 227
- 18
- 2.5
- 16
- 25

- 2.2
- 10
- 5.0
- 2.8
- 8.2
- 9.5
- 4.7
- 1.3
- 82
- 20
- 2.5
- 81

- 0.13
- 12.6

0.10

Kenai Peninsula, Alaska 
(Crock and others, 1992) 
Calculated Baseline (n=21)

0.113
0.347
0.059
0.298
0.085
0.040
0.080
0.005

192
21
0.5
0.4
1.4
3.0
0.4
0.6
0.4

0.5
1.0
0.6
0.2

18
1.7
0.3
16
0.04
3.39
0.05

1.24
1.30
0.527
0.559
0.307
0.432
0.116
0.057

- 999
- 228

3.8
2.7
8.1
6.9
2.2
2.6
2.2

3.3
3.7
7.0
1.9

- 107
- 17

2.9
77
0.17
16.3
0.10
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Table 3. Observed baseline range for eleient concentrations and ash 
yield for Peltioera aohthosa (lichen). Mrangell-Saint Elias 
Hational Park and Preserve study area, Alaska (dry-Height basis),

zssazsrrzzzzzrsazzzsszzszszsszszrzzzzzrzzzazrzszzarzzsszszsszzzzszszsszsz

Variable, 
Unit of 
Measure

Al,
Ca,
Fe,
K, *
Mg,
Ma,
p, t
Ti, i
Mn, ppi
Ba, ppi
Ce, ppi
Co, ppi
Cr, ppi
Cu, ppi
6a, ppi
La, ppi
Li, PPI
Mo, ppi
Md, ppi
Mi, ppi
Pb, PPI
Sc, ppi
Sr, ppi
V, ppi
¥, PPI
Zn, ppi
Hg, PPI
Ash, *
Total S, *
z=zs=rzzz==rrs=

Hrangell-Saint Elias 
Observed Baseline 

(n=67)

0.189
0.269
0.103
0.490
0.107
0.059
0.087
0.0073

50
19
0.8
0.6
1.6
5
0.4
0.6
0.4
(0,2
0.4
1.3
0.4
0.4

19
3.1
0.4

21
0.04
3.75
0.06

rzzrszzrzszs

- 0.724
- 0.657
  0.407
- 0.760
- 0.251
- 0.230
- 0.196
  0.0400
- 285
- 60
- 3.1
- 2.4
- 6.7
- 11
- 1.7
- 2.0
- 1.2
- 0.9
- 2.0
- 6.8
- 1.1
- 1.5
- 53
- 12
- 1.7
- 50
- 0.12
- 10.0
- 0.11
rzzzszzrsszzszs

Oenali National Park, Alaska 
(Crock and others, 1992) 
Observed Baseline (nM5)

0.0215 -
0.168 -
0.0142 -
0.181 -
0.0575 -
0.0116 -
0.0986 -
0.0003 -

32
9
<0.2
0.2
0.4
5
(0.2
(0.1 "
(0.1
(0.2
(0.2
0.6
0.2
(0.1
11
0.4

(O.I
20
(0.02 -
2.02 -
0.08 -

0.241
0.656
0.190
0.948
0.204
0.0445
0.368
0.0077

494
49
7.3
2.0
3.6
18
0.7
4.1
1.0
1.5
3.5
5.9
3.3
0.4

38
3.9
0.8
95
0.12
7.29
0.14

rszszzsszzzssrzzszzssssszszssrr
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Table 4. Observed baseline range for eleient concentrations and ash yield for Picea glauca (white spruce), twigs and 
yranaeil-Saint Elias National Park and Preserve study area, Alaska (dry-weight basis).

z=z:rssz:zzz:z:rzz:z::zzzssrs::zsrszzzzsszsz:zssszz:zssss:szzszzszs:zz:s:zzszsssssszzrszzszszzzzszzzzs55zsczzzzs:z::z

Variable, Urangell-Saint Elias, Alaska 
Unit of Observed Baseline 
Measure (n*67)

Al,
Ca,
Fe,
K, t
«9,
Na,
P, I
Ti, t
Nn, PPI
Ba, PPI
Ce, PPI
Co, ppi
Cr, ppi
Cu, PPI
6a, ppi
La, ppi
Li, PPi
Ni, PPI
Sr, PPI
V, PPI
ZR, ppi
Hg, PPI
Ash, \
Total S, \

0.0125 -
0.446 -
0.0054 -
0.256 -
0.063 -
0.0054 -
0.0462 -
0.0005 -

61
7
<0.2 -
0.1 -
0.3 -
1.6 -

(0.3 -
(0.1 -
(0.1 -
0.3 -

18
0.2 -

36
(0.02 -
2.48 -
(0.05 -

0.0990
1.06
0.0594
0.773
0.127
0.0345
0.182
0.0079

1130
127
0.4
0.4
2.6
2.9
1.4
0.3
0.8
1.8

77
2.2

103
0.07
5.52
0.08

Oenali National Park, Alaska 
(Crock and others, 1992) 
Observed Baseline (n=23)

0.0002 -
0.405 -
0.0026 -
0.2784 -
0.0690 -
0.0006 -
0.0710 -
(0.0002 -

102
21
(0.2
0.1
0.2
1.3

(0.2
(0.1
(0.1
0.2

15
(0.1
39
(0.02
2.38
0.05

0.0266
1.15
0.0204
0.624
0.118
0.0048
0.179
0.0009

571
110
0.6
0.4
0.8
7.5
0.6
0.4
0.4
3.0

62
0.4

84
0.05
4.79
0.09

Kenai Peninsula, Alaska 
(Crock and others, 1992) 
Calculated Baseline (n=21)

0.0066
0.365
0.0039
0.295
0.068
0.0030
0.100
(0.0002

157
7
0.2
0.1
0.2
1.9
0.1
0.2
0.1
0.4

18
0.1
20
(0.02
2.95
0.05

- 0.0662
- 0.948
- 0.0327
- 0.870
- 0.146
- 0.0335
- 0.230
- 0.0036
- 956
- 29
- 0.3
- 0.4
- 1.2
- 4.0
- 0.4
- 0.4
- 0.3
- 2.3
- 84
- 0.9
- 79
- 0.05
- 4.81
- 0.09
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Table 5.-Observed baseline range for eleieit concentrations and ash yield for 02-Horizon soil saiples, 
Mrangell-Saint Elias National Park and Preserve study area, Alaska (dry-weight basis).

zzzszzzzzzzszrzzzzzszzzzzzszzzzzzzzrrzszzszzzssrzzzzzzzzszzzzzzzzzzzzzzzzzszzzzszzzrzzzzzzzzszzzzzszzzszzzzzsz

Variable, 
Unit of 
Measure

Al,
Ca,
Fe,
K, *
Mg,
Ha,
P, *
Ti, *
HR, PPI
Ba, ppi
Ce, ppi
Co, ppi
Cr, PPI
Cu, ppi
6a, ppi
La, PPI
Li, PPi
Hd, PPI
Hi, PPi
Pb, ppi
Sc, ppi
Sr, PPI
V, PPi
Y, PPi
Yb, ppi
Zn, ppi
As, ppi
Hg, PPI
Ash, *
Total S, I

Urange 11 -Saint Elias, Alaska 
Observed Baseline 

(n=35)

2.15
1.49
0.943
0.309
0.440
0.681
0.045
0.0814

152
141
7.9
4.7
15
18
4.2
4.7
3.7
5.2
9.4
2.1
3.4

162
32
4.7
(0.5
13
<5
0.02
52.4
(0.05

- 7.33
- 3.93
- 3.46
- 1.14
- 1.76
- 2.43
- 0.100
- 0.434
- 1240

505
- 26
- 22
- 67
- 52
- 15
- 16
- 102
- 17
- 41
- 31
- 13
- 486
- 121
- 15
- 1.8
- 242
- 50
- 0.10
- 88.6
- 1.55

Denali National Park, Alaska 
(Crock and others, 1992) 
Observed Baseline (n=21)

1.17
0.237
0.728
0.270
0.148
0.130
0.053
0.0343
69
21
9
5
14
10
3
5
4

6
10
3.5
2.7

36
19
2.2

(0.2
25
1.1

0.06
14.3
0.07

- 5.96
- 3.18
- 4.00
- 2.225
  0.650
  0.780
- 0.180
- 0.325
-2390
- 1691.
- 85
- 19
- 85
- 42
- 16
- 47
- 23
- 37
- 37
- 20
- 11
- 190
- 117
- 12
- 1.3
- 136
- 11
- 0.14
- 85.2
- 0.23

Kenai Peninsula, Alaska 
(Crock and others, 1992) 
Calculated Baseline (n=21)

0.126
0.102
0.060
0.032
0.024
0.043
0.019
0.007
30
25
0.6
0.3
1.2
1.3
0.3
0.4
0.3
0.3
0.6
0.7
0.3

10
2.1
0.3

4
0.3
0.10
14.1
0.07

3.00
1.25
1.44
0.468
0.454
1.04
0.095
0.177

- 1000
- 353
- 12

6.0
- 21
- 11

8.4
7.5
6.7
8.6
7.9
4.0
5.8

- 147
- 43

7.1

- 47
1.5
0.34

- 65.7
0.18

zzzzzzzszzzzzszz=zzszzzzzzrzszzszz=zz:zzzzszzz:zsz=zszzzzzzzzeszzzzzzzzzzzzzzzzzzzzzzz:szzzzzzzz:zzszzzzzzzzzz



Table 6. Baseline data for element concentrations 
in samples of surficial materials from 
Alaska (Cough and others, 1988).

Variable, 
unit 
of 

measure

PHI
Al, %
As, ppm
Ash, %
Ba, ppm
Ca, %
Ce, ppm
Co, ppm
Cr, ppm
Cu, ppm
Fe, %
Ca, ppm
K, %
La, ppm
Li, ppm
Mg, %
Mn, ppm
Ma, %
Nd, ppm
Ni, ppm
P, %
Pb, ppm
Sc, ppm
Sr, ppm
Ti, %
V, ppm
Y, ppm
Yb, ppm
Zn, ppm

Geometric Geometric Observed 
mean deviation range

5.5
6.2
6.7 i
85
595

1.3 :
28
13
50 ;
2k
3.5

15
1.2

19
26
0.98

510
1.2

23
24
0.078
12
13

159
0.48

112
14
1.4

70

.20

.38
1. 31
.33
.67
£.61
.84
.67
2.00
.81
.52
.44
.57
.68
.74
.84
2.07
.74
.73
2.17
.55
.74
.67
.93
.48
.69
.55
.60
.64

3.7 - 9.0
1.2 - 10

<10 - 750
6.6 - 99.7
39 -3100
0.04- 10
<5 - 180
<2 - 55
5 - 390
3 - 810
0.55- 10
<4 - 32
0.09- 4.1
<2 - 120
<2 - 130
0.13- 7.4

<200 -4000
<0.07- 3.6
<4 - 120
<3 - 320
<0.02- 0.34
<4 - 310
<2 - 39
21 - 760
0.09- 1.5
11 - 490
<4 - 100
<1 - 6

<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 Urangell-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: U for the 1990 USEP 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. Hylocoiiui solendens (feather loss) analytical results for the Wrangell-Saint Elias National Park and 
Preserve study area, Alaska (ash-weight basis, unless noted with an *).

zzzzzzzzs

Saipie

UE01MC
WE01NX
UE02M1
HE02H2
HE02N3
WE02MC
UE03HC
WE04MC
HE05N1
WE05M2
UE05M3
WE05HC
UE06HC
WE07HC
WE08M1
UE08H2
UE08M3
HE08MC
WE09NC
WE10MC
UE11H1
WE11M2
UE11H3
UE11HC

UN01HC
WN01NX
UN02HC
WN03H1
UN03H2
WN03H3
WN03NC
UN04HC
WN05MC
UN06H1
UN06H2
WN06H3
UN06HC
UN07HC
UN08NC
UN09M1
UN09M3
UN09H3
HN09HC
WN10NC
UN10HX

IZZZZZSZZZZ

Latitude

622330
622330
622318
622530
622318
622318
622248
622142
622218
622218
622218
622218
622054
622006
621936
621936
621936
621936
621842
621830
621730
621730
621730
621730

622318
622548
622342
622424
622424
622424
622424
622512
622642
622448
622448
622448
622448
622618
622712
623518
623518
623518
623512
623700
625130

Longitude

1450700
1450700
1450648
1450648
1450648
1450648
1450554
1450430
1450342
1450342
1450342
1450342
1445948
1445630
1445318
1445318
1445318
1445318
1445136
1444918
1444642
1444642
1444642
1444642

1450648
1450648
1450612
1450542
1450542
1450542
1450542
1450512
1445936
1445242
1445242
1445242
1445242
1445130
1444900
1443142
1443142
1443142
1443142
1443030
1443030

izzzzzzzzzs

Al, *

6.3
6.1
6.1
6.1
6.6
6.4
7.6
8.0
7.9
7.1
8.3
8.0
8.7
8.3
7.9
7.8
7.7
7.8
8.7
8.8
8.7
9.0
8.8
8.9

6.2
6.4
6.5
7.9
7.6
7.5
7.5
8.0
8.0
7.5
7.8
7.6
7.6
7.9
7.3
6.5
5.8
5.8
6.5
6.7
6.8

SZZZZZXXZS!

Ca, *

9.5
9.8

11
11
8.9
10
6.8
6.2
6.2
7.1
5.6
6.1
6.0
5.9
6.7
7.4
7.2
7.1
5.7
5.4
5.4
5.3
5.1
5.4

10
10
11
6.1
6.6
7.4
6.4
5.9
6.0
7.1
6.4
6.6
6.2
6.0
7.6
7.4
8.2
8.0
8.6

11
11

sxzzzzszzzzz

Fe, %

EiSL

3.4
3.3
3.3
3.3
3.6
3.4
4.0
4.1
4.0
3.6
4.1
4.0
4.3
4.2
3.9
3.9
3.8
3.9
4.4
4.5
4.4
4.6
4.6
4.5

North

3.4
3.5
3.5
4.2
4.0
4.0
4.0
4.3
4.4
4.3
4.4
4.2
4.1
4.5
3.5
3.2
2.9
2.9
3.3
3.4
3.4

.       £_!.-,

zzzzzzazzz

K, *

Traverse

2.6
2.7
2.6
2.2
2.3
2.4
2.4
2.2
2.0
2.8
1.8
2.1
1.7
1.8
2.2
2.5
2.8
2.5
1.9
1.7
1.6
1.7
1.5
1.6

Traverse

2.6
2.8
2.8
2.1
2.1
2.3
2.1
1.9
2.1
2.2
2.3
2.4
2.2
1.9
2.7
4.0
4.7
4.0
4.4
3.2
3.2

Ng, *

2.4
2.4
2.2
2.2
2.3
2.2
2.2
2.4
2.4
2.6
2.2
2.3
2.2
2.3
2.7
2.8
2.7
2.8
2.4
2.6
2.4
2.5
2.5
2.5

2.3
2.4
2.4
2.2
2.4
2.2
2.3
2.4
2.3
2.2
2.4
2.4
2.2
2.2
2.3
2.8
3.0
3.1
3.2
2.6
2.6

rzsszxzszz:

Na, *

2.0
2.0
1.9
2.0
2.1
2.0
2.4
2.6
2.6
2.4
2.6
2.6
2.8
2.7
2.5
2.5
2.4
2.5
2.8
2.8
2.8
2.9
2.8
2.9

2.0
2.1
2.1
2.5
2.4
2.3
2.3
2.5
2.5
2.3
2.4
2.4
2.3
2.4
2.3
2.0
1.8
1.8
2.1
2.1
2.1

EZZZZZSSSXS: 

P, *

0.81
0.86
0.74
0.66
0.62
0.66
0.52
0.36
0.34
0.54
0.32
0.35
0.25
0.31
0.46
0.55
0.62
0.53
0.29
0.27
0.24
0.20
0.20
0.20

0.75
0.75
0.78
0.42
0.47
0.57
0.47
0.33
0.35
0.50
0.47
0.50
0.43
0.36
0.71
1.1
1.3
1.0
1.2
0.78
0.79

szzzszssssxzz

Ti, *

0.39
0.39
0.38
0.38
0.42
0.38
0.48
0.47
0.46
0.42
0.51
0.46
0.51
0.50
0.48
0.47
0.43
0.46
0.50
0.52
0.52
0.52
0.52
0.50

0.40
0.40
0.40
0.50
0.49
0.46
0.48
0.49
0.50
0.48
0.50
0.48
0.49
0.52
0.41
0.38
0.34
0.34
0.38
0.39
0.38



Table Ai.--Hylocoiiui soiendens (feather loss) analytical results for the Urangell-Saint Elias National Park and 
Preserve study area, Alaska (ash-weight basis, unless noted with an *) (continued).

Saiple

US01HC
US01HX
US02NC
US03H1
US03H2
US03H3
US03HC
US04HC
WS05MC
US06H1
VS06H2
US06N3
US06HC
US07HC
US08HC
HS09M1
US09H2
US09H3
HS09HC
HS10HC
ysiiKc
HS11HX

Latitude

622324
622324
622312
622248
622218
622248
622248
622118
621900
621300
621300
621300
621300
621206
621206
621100
621100
621100
621100
620730
620112
620112

:zzzszzzzzzzs

Longitude

1450724
1450724
1450718
1450712
1450712
1450712
1450712
1450630
1450648
1450436
1450436
1450436
1450436
1450412
1450554
1450554
1450354
1450354
1450354
1450318
1445918
1445918

izzzzzzzsss

Al, *

5.5
5.5
6.2
5.7
6.2
6.6
6.0
7.9
7.8
7.7
7.8
7.8
7.9
7.0
6.6
5.8
5.5
6.2
5.7
5.1
5.7
5.6

:ZZZZS

c

12
11
10
11
12
9

11
6
6
7
6
6
7
8
9

11
11
11
11
13
11
11

sssrs:

a, *

.6

.4

.1

.2

.9

.8

.0

.6

.5

Fe, *

Spjil

3.0
2.9
3.4
3.1
3.4
3.5
3.3
4.1
3.9
3.8
3,9
3.8
3.9
3.7
3.5
3.2
3.1
3.2
3.1
2.9
3.2
3.2

K, t

;h Traverse

3.8
3.6
3.7
3.8
2.7
3.5
3.2
2.2
2.1
2.3
2.1
2.3
2.3
2.8
2.9
3.0
3.5
4.1
3.6
3.3
4.4
4.2

Hg, t

i

2.4
2.4
2.6
2.6
2.5
2.5
2.5
2.3
2.1
2.2
2.2
2.2
2.2
2.3
2.3
2.6
2.4
2.3
2.4
1.8
2.4
2.4

Na, t

1.8
1.7
2.0
1.8
2.0
2.0
1.9
2.5
2.5
2.5
2.5
2.5
2.5
2.3
2.1
1.8
1.7
2.0
1.8
1.5
1.7
1.7

P, *

0.93
0.93
0.92
1.1
0.73
0.99
0.88
0.40
0.40
0.46
0.42
0.46
0.43
0.74
0.90
0.91
1.1
1.2
1.1
1.1
1.4
1.5

SZSSSSSZZZSSZ

Ti, *

0.33
0.34
0.38
0.33
0.37
0.37
0.36
0.48
0.46
0.46
0.46
0.46
0.46
0.41
0.39
0.36
0.35
0.24
0.34
0.32
0.24
0.33

42



Table Al.-HyLocoiiui solendens (feather loss) analytical results for the Wrangell-Saint Elias National Park and

zzzzszss;

Saiple

HE01MC
UE01HX
WE02M1
UE02H2
UE02H3
WE02MC
UE03HC
UE04HC
UE05H1
UE05N2
UE05H3
UE05HC
UE06HC
UE07NC
HE08M1
UE08H2
UE08H3
UE08HC
WE09MC
UE10HC
UE11N1
UE11H2
UE11H3
UE11HC

UN01HC
WN01MX
UN02HC
UN03H1
UN03H2
UN03N3
UN03HC
UN04HC
WN05MC
UN06H1
UN06H2
HN06H3
UN06HC
UN07HC
UN08HC
UN09H1
UN09H3
WN09H3
UN09HC
UN10HC
UN10HX

Preserve stud/ area, Alaska (ash-weight basis, unless noted with an *) (continued).

Mn, ppi

1600
1700
1900
1300
1500
1500
2900
1800
1000
1200
1500
1300
1100
2500
2000
2600
3500
2600
2800
2300
2000
1800
1400
1800

1800
1800
1300
2200
2100
2500
2200
1900
2800
3400
2900
3400
3000
2700
5100
7600
6300
6600
7600
3000
3100

Ag, PPI As, PPI

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Au, ppi

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Ba,

EasL

790
810
940
920
850
900
700
610
610
600
620
610
630
570
520
530
530
520
530
520
510
510
500
510

North

770
790
870
690
670
750
680
670
710
670
730
680
670
710
680
650
630
640
700
710
730

-.JC..A,     .

PP» Be,

Traverse

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

Traverse

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

ppi Bi, ppi

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Cd, ppi Ce, ppi

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

23
23
21
31
28
29
28
30
32
28
28
32
35
33
27
27
31
31
33
34
29
34
27
33

24
29
27
36
29
35
28
35
36
39
39
35
33
34
24
23
22
23
30
29
32



Table Ai. Hvlocoiiui solendens (feather loss) analytical results for the Hrangell-Saint Elias National Park and
Preserve study area, Alaska (ash-weight basis, unless noted with an s) (continued).

Saiple

US01HC
US01HX
US02HC
US03H1
US03H2
US03H3
US03NC
US04HC
USOSNC
US06H1
US06H2
US06H3
US06HC
US07HC
ysosMC
US09H1
US09H2
US09H3
US09HC
WS10MC
US11HC
WStlHX

Hn, ppi

1600
1600
2800
1100
1SOO
3400
1900
2500
1700
2000
1800
1300
1700
1900
2000
5800
4800
4600
5300
8200
8100
8100

Ag, PPI

<4
<4
(4
<4
(4
<4
(4
(4
(4
<4
<4
(4
(4
<4
<4
<4
(4
<4
<4
<4
<4
(4

As, ppi

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Au, ppi

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Ba,

South

810
790
780
1100
990
880
950
620
640
620
630
620
630
660
790
660
640
1100
820
1100
1100
1100

PPI Be, ppi

Traverse

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

Bi,

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

ppi Cd, ppi Ce, ppi

<4
(4
<4
(4
(4
<4
(4
(4
(4
(4
(4
(4
(4
(4
<4
(4
(4
(4
(4
(4
(4
(4

24
20
27
26
27
23
29
33
30
30
32
30
32
31
30
23
23
28
22
21
28
26

44



Table Ai.-Hylocoiiui solendens (feather loss) analytical results for the Hrangell-Saint Elias National Park and 
Preserve study area, Alaska (ash-Height basis, unless noted with an *) (continued).

Saiple Co,PPM Cr, ppi Cu, ppi Eu, ppi 6a, ppi Ho, ppi La, ppi Li, ppi Ho, ppi

HE01HC
UE01HX
UE02NI
UE02H2
UE02N3
UE02NC
UE03NC
UE04HC
UEOSN1
UE05N2
UE05H3
UEOSHC
UE06HC
UE07HC
UE08H1
UE08H2
UE08H3
UEOSHC
UE09HC
UE10HC
UEUH1
UE11H2
UE11H3
UE11HC

UNOIHC
UN01HX
UN02HC
UN03H1
UN03H2
UN03H3
UN03HC
UN04HC
UNOSHC
UN06H1
UN06H2
UN06H3
UN06HC
UN07HC
UNOSHC
UN09H1
UN09H3
UN09H3
UN09HC
UN10HC
UN10HX

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

20
21
20
22
21
21
21
22 .,
21
23
23
22
21
24
20
20
20
20
21
20
20

74
74
71
71
77
76
88
88
88
79
88
86
93
87
77
78
77
82
89
92
87
99
97
100

73
77
76
92
88
89
88
94
95
91

100
93
90
97
72
65
61
59
67
69
73

64
63
61
58
62
61
63
65
58
59
57
56
57
62
63
72
76
69
63
63
60
61
59
61

69
68
63
65
67
70
67
60
62
73
74
72
69
66
72
88
92
85
97
91
81

<4
(4
<4
<4
<4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
<4
(4
<4
<4
(4
<4
<4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
<4
(4
(4
<4
(4
(4
(4
(4
(4

EasL

10
10
10
10
10
10
20
20
20
20
20
20
20
20
20
20
20
20
21
20
20
21
20
20

North

10
10
10
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
22
20
20

Traverse

<8
(8
(8
<8
(8
(8
(8
(8
(8
(8
<8
(8
<8
(8
(8
<8
(8
(8
(8
(8
(8
(8
(8
(8

Traverse

(8
(8
(8
(8
(8
(8
(8
(8
<8
(8
(8
(8
(8
(8
<8
(8
(8
(8
(8
(8
<8

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

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

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

4
4
(4
6
<4
5
<4
(4
(4
5

(4
<4
<4
(4
(4
<4
(4
(4
(4
(4
(4
<4
(4
(4

(4
(4
4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
7
7
8

10
4
(4

45



Table Al. Hylocoiiui solendens f feather loss) analytical results for the Wrangell-Saint Elias National Park and 
Preserve study area, Alaska (ash-weight basis, unless noted with an t) (continued).

z£Z=zzsz=ssszs=zzrz=szzzz=zzzzszzsz=::zzzzszsszszssz=rzr:zzzsszz:zzrszzzssszzszzrss:zsz=zzssszzzzszszzszzzzzzszzzzz

Saiple Co.ppi Cr, ppi Cu, ppi Eu, ppi 6a, ppi Ho, ppi La, ppi Li, ppi Ho, ppi

US01HC
US01HX
US02HC
US03H1
US03H2
WS03M3
US03MC
US04HC
ySOSHC
US06M1
US06H2
US06M3
US06HC
US07HC
US08HC
US09H1
US09H2
US09H3
US09HC
HS10HC
US11HC
ysiiHX

20
20
20
20
20
20
20
23
20
21
20
20
20
20
20
20
20
20
20
20
20
20

69
66
74
70
75
75
73
88
87
83
84
80
84
78
72
62
64
58
61
59
67
61

63
60
71
67
61
72
65
61
59
65
57
60
60
64
72
85
90
74
81
74
83
82

(4
<4
<4
(4
<4
<4
<4
<4
<4
<4
<4
<4
(4
<4
(4
(4
(4
<4
<4
<4
(4
(4

South

10
10
20
10
10
10
10
20
20
20
20
20
20
20
20
20
20
20
20
20
21
20

Traverse

<8
<8
<8
<8
(8
(8
<8
<8
<8
<8
<8
(8
<8
<8
(8
(8
(8
(8
<8
<8
(8
<8

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

(4
(4
5
8
5

<4
7

(4
(4
<4
U
<4
(4
4
5

(4
(4
<4
<4
<4
<4
<4

46



Table At.  Hylocoiiui solendens (feather loss) analytical results for the Wrangell-Saint Ellas National Park and 
Preserve study area, Alaska (ash-weight basis, unless noted with an *) (continued).

Saiple

MEOINC
HE01NX
WE02M1
HE02N2
ME02N3
UE02HC
UE03NC
UE04NC
WE05M1
WE05N2
UEOSH3
UE05NC
WE06NC
UE07HC
ME08N1
WE08H2
UE08H3
WE08NC
HE09NC
UE10HC
WE11H1
WE11N2
HE11N3
UE11NC

WN01HC
WN01HX
UN02NC
WN03H1
HN03N2
UN03H3
UN03HC
HN04MC
UNOSHC
WN06H1
UN06H2
WN06M3
UNOSHC
UN07HC
UN08HC
WN09H1
UN09H3
UN09H3
WN09MC
WN10HC
WN10NX

Nb.ppi

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

Nd, pp

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

10
20
20
20
10
20
10
20
20
20
20
20
10
20
10
10
10
10
10
20
21

zszsszzszzs:

  Ni, ppi

42
43
43
39
43
44
50
50
49
46
50
48
51
52
52
54
53
52
57
61
60
62
63
60

44
43
45
50
50
48
50
49
50
52
53
53
53
55
45
42
44
42
45
44
45

I Pb, pp

22
22
20
10
10
10
10
(8
(8
(8
9
(8
(8
(8
10
10
(8
8

(8
(8
(8
(8
8
(8

20
20
10
10
20
10
21
10
8
10
10
8

10
10
20
10
10
10
8
10
10

zzssssrszza

  Sc, pp

EasL

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

North

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

;:zzsssszzsz:

>  Sn, ppi

Traverse

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

Traverse

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

sszzzszsss:

Sr, PPI

710
720
760
760
710
750
590
610
620
640
600
620
660
630
700
760
710
720
640
630
620
620
620
630

720
740
820
580
610
630
590
570
560
530
570
550
540
530
610
590
640
670
690
710
720

:s:ssszzssaa

i Ta, ppi

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

szszzsazzz

Th, p

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

sszzzsssa

PI U, ppi

(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
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
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Table Al. Hylocoiiui solendens (feather loss) analytical results for the Urangell-Saint Elias National Park and

Saiple

Preserve study area, t

Nb.ppi Nd, PPI

llask 

Ni

a (ash-weight basis, unless noted with an t) (continued).

, PPi Pb, ppi Sc, PPI Sn, PPI Sr, PPI Ta, PP§
srssssxssss:

Th, ppi
.zssssz

U, ppi

South Traverse

US01HC
WS01HX
WS02HC
US03M1
WS03H2
HS03M3
US03HC
HS04HC
US05HC
US06H1
WS06H2
WS06M3
HS06HC
HS07HC
US08HC
HS09M1
US09H2
HS09M3
HS09HC
WS10MC
WS11HC
WS11HX

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

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

37
37
42
40
42
47
42
52
53
43
44
46
44
41
35
37
35
33
35
35
37
38

20
21
8
(8
10
10
10
(8
10
(8
(8
10
(8
9
10
10
10
10
10
20
10
20

10
10
10
10
10
10
10
20
20
20
20
20
20
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
(10
(10
(10
(10
(10

830
800
690
870
880
700
790
610
610
620
630
630
630
650
680
740
710
910
790
730
700
690

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

(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200



Table AI. Hvlocoiiui so lend ens (feather loss) analytical results for the Hrangell-Saint Ellas National Park and 
Preserve study area, Alaska (ash-weight basis, unless noted with an *) (continued).

Saiple

HE01HC
HE01MX
WE02H1
WE02M2
WE02M3
HE02HC
WE03HC
WE04MC
WE05H1
UE05M2
HE05M3
WE05HC
WE06MC
WE07HC
WE08M1
UE08N2
HE08H3
WE08HC
UE09HC
WE10HC
WEllHi
HE11H2
WE11M3
WE11MC

UN01NC
HN01MX
HN02NC
HN03H1
UN03N2
HN03H3
HN03MC
UN04NC
UN05NC
HN06M1
HN06M2
HN06M3
UN06NC
UN07HC
HN08MC
UN09N1
WN09M3
WN09M3
UN09HC
UN10NC
WN10MX

V, ppi

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

110
120
120
140
140
130
130
150
150
140
150
140
140
150
110
100
93
94
110
110
120

Y, PPI

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

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

szzzzszzzz:

Yb, pp

<2
(2
(2
(2
<2
(2
2

<2
<2
(2
<2
2
<2
2

<2
(2
(2
<2
2
2
2
2

<2
2

<2
(2
<2
<2
(2
(2
(2
2

(2
(2
2
2
2
(2
(2
(2
(2
<2
(2
(2
(2

:szzzrszzzz

'  Zn, pp

280
290
300
370
380
350
310
230
180
180
160
160
110
210
200
290
240
230
170
150
160
130
110
140

250
260
240
220
210
300
230
180
230
330
250
240
250
220
350
600
470
390
550
490
510

sssrrsarsrrsrrrrs:

  Hg, ppi*

East Traverse

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.04
0.06
0.06
0.04
0.06
0.06
0.08
0.06
0.08
0.08
0.06
0.08
0.08
0.06
0.06

North Traverse

0.04
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.08
0.06
0.06
0.08
0.10
0.08
0.08
0.06
0.06
0.06
0.06
0.04

fotal S,

0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.06
0.05
0.06
0.06
0.06
0.05
0.06
0.06
0.06
0.07
0.06
0.05
0.06
0.05
0.05
0.05
0.05

0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.08
0.07
0.06
0.06
0.06
0.06
0.07
0.06
0.08
0.08
0.07
0.07
0.06
0.07

U Ash, **

12.7
12.3
12.3
14.7
13.8
13.9
16.1
18.2
20.6
19.1
26.7
24.0
31.3
21.6
14.7
12.8
11.6
13.2
23.0
28.3
37.6
36.9
39.5
37.6

12.7
13.1
13.2
16.4
13.9
13.6
14.3
23.3
22.3
14.1
14.8
14.3
16.2
21.6
10.1
7.20
6.46
6.87
6.95
8.61
8.67
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Table At. Hylocoiiui solendens (feather loss) analytical results for the Hrangell-Saint Elias National Park and 
Preserve study area, Alaska (ash-weight basis, unless noted with an t) (continued).

Saiple V, ppi Y, ppi Yb, ppi Zn, ppi Hg, ppi* Total S, *s Ash, **

South Traverse

US01HC
ysoiHx
US02HC
US03H1
US03H2
WS03H3
WS03MC
US04HC
WS05HC
WS06H1
US06H2
WS06M3
WS06MC
US07HC
HS08HC
US09H1
US09H2
HS09M3
HS09MC
HS10NC
US11HC
HS11HX

98
96
110
100
110
110
110
140
130
130
130
130
130
120
110
100
98
94
97
91
96
97

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

(2
(2
<2
<2
<2
<2
(2
(2
2
2
(2
(2
2
(2
(2
(2
(2
(2
(2
(2
(2
(2

350
330
310
460
430
370
410
200
140
210
270
180
220
210
250
350
380
320
350
410
360
350

0.04
0.04
0.06
0.04
0.04
0.06
0.04
0.04
0.04
0.10
0.08
0.08
0.08
0.08
0.10
0.10
0.10
0.06
0.08
0.12
0.08
0.08

0.07
0.07
0.07
0.05
0.06
0.06
0.05
0.06
0.05
0.06
0.06
0.06
0.06
0.06
0.07
0.08
0.08
0.06
0.08
0.08
0.07
0.07

9.21
9.23
9.73
9.48
12.2
9.41
10.6
18.2
20.3
17.7
19.7
17.2
18.6
11.4
10.8
7.31
7.94
7.70
7.35
8.72
6.79
6.90
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Table A2.-HYlocoiiui solendens (feather loss) analytical results for the Hrangell-Saint Elias National Park and

Saiple

HE01HC
UE01HX
HE02H1
HE02H2
HE02M3
HE02HC
HE03HC
WE04HC
HE05H1
UEOSH2
HE05M3
WE05HC
HE06HC
WE07HC
HE08H1
WE08M2
WE08H3
WE08MC
WE09HC
HE10HC
HE11M1
UE11H2
UE11H3
WE11HC

HN01MC
WN01MX
WN02MC
WN03H1
HN03H2
WN03H3
UN03HC
WN04HC
HN05NC
WN06H1
WN06H2
WN06H3
HN06HC
WN07HC
WN08MC
WN09H1
WN09H3
WN09H3
HN09HC
WN10HC
WN10MX

Preserve study are

Latitude Longitude

622330 1450700
622330 14S0700
622318 1450648
622530 1450648
622318 1450648
622318 1450648
622248 1450554
622142 1450430
622218 1450342
622218 1450342
622218 1450342
622218 1450342
622054 1445948
622006 1445630
621936 1445318
621936 1445318
621936 1445318
621936 1445318
621842 1445136
621830 1444918
621730 1444642
621730 1444642
621730 1444642
621730 1444642

622318 1450648
622548 1450648
622342 1450612
622424 1450542
622424 1450542
622424 1450542
622424 1450542
622512 1450512
622642 1445936
622448 1445242
622448 1445242
622448 1445242
622448 1445242
622618 1445130
622712 1444900
623518 1443142
623518 1443142
623518 1443142
623512 1443142
623700 1443030
625130 1443030

ia, Alaska (c 

Al, t

0.80
0.75
0.75
0.90
0.91
0.89
1.22
1.46
1.63
1.36
2.22
1.92
2.72
1.79
1.16
1.00
0.89
1.03
2.00
2.49
3.27
3.32
3.48
3.35

0,?9
0,84
0.86
1.30
L06
1.02
1.07
1.86
1.78
1.06
1.15
1.09
1.23
1.71
0.74
0.47
0.37
0.40
0.45
0.58
0.59

inverted to dry-Height basis).

Ca, t fe, t

1.21
1.21
1.35
1.62
1.23
1.39
1.09
1.13
1.28
1.36
1.50
1.46
1.88
1.27
0.98
0.95
0.84
0.94
1.31
1.53
2.03
1.96
2.01
2.03

1.27
1.31
1.45
1.00
0.92
1.01
0.92
1.37
1.34
1.00
0.95
0.94
1.00
1.30
0.77
0.53
0.53
0.55
0.60
0.95
0.95

East

0.43
0.41
0.41
0.49
0.50
0.47
0.64
0.75
0.82
0.69
1.09
0.96
1.35
0.91
0.57
0.50
0.44
0.51
1.01
1.27
1.65
1.70
1.82
1.69

North

0.43
0.46
0.46
0.69
0.56
0.54
0.57
1.00
0.98
0.61
0.65
0.60
0.66
0.97
0.35
0.23
0.19
0.20
0.23
0.29
0.29

    C-J-31

K, t

Traverse

0.33
0.33
0.32
0.32
0.32
0.33
0.39
0.40
0.41
0.53
0.48
0.50
0.53
0.39
0.32
0.32
0.32
0.33
0.44
0.48
0.60
0.63
0.59
0.60

Traverse

0.33
0.37
0.37
0.34
0.29
0.31
0.30
0.44
0.47
0.31
0.34
0.34
0.36
0.41
0.27
0.29
0.30
0.27
0.31
0.28
0.28

Mg, *

0.30
0.30
0.27
0.32
0.32
0.31
0.35
0.44
0.49
0.50
0.59
0.55
0.69
0.50
0.40
0.36
0.31
0.37
0.55
0.74
0.90
0.92
0.99
0.94

0.29
0.31
0.32
0.36
0.33
0.30
0.33
0.56
0.51
0.31
0.36
0.34
0.36
0.48
0.23
0.20
0.19
0.21
0.22
0.22
0.23

Ash, * Na, t

12.7
12.3
12.3
14.7
13.8
13.9
16.1
18.2
20.6
19.1
26.7
24.0
31.3
21.6
14.7
12.8
11.6
13.2
23.0
28.3
37.6
36.9
39.5
37.6

12.7
13.1
13.2
16.4
13.9
13.6
14.3
23.3
22.3
14.1
14.8
14.3
16.2
21.6
10.1
7.20
6.46
6.87
6.95
8.61
8.67

0.25
0.25
0.23
0.29
0.29
0.28
0.39
0.47
0.54
0.46
0.69
0.62
0.88
0.58
0.37
0.32
0.28
0.33
0.64
0.79
1.05
1.07
1.11
1.09

0.25
0.28
0.28
0.41
0.33
0.31
0.33
0.58
0.56
0.32
0.36
0.34
0.37
0.52
0.23
0.14
0.12
0.12
0.15
0.18
0.18



Table A2.--Hylocoiiui so lend ens (feather loss) analytical results for the Urangell-Saint Ellas National Park and 
Preserve study area, Alaska (converted to dry-weight basis) (continued).

Saiple Latitude Longitude Al, \ Ca , t Fe, * K, t Mg, t Ash, I Na , *

South Traverse

HS01MC
HS01HX
US02HC
US03H1
US03H2
US03H3
US03HC
US04HC
US05HC
WS06H1
US06H2
WS06M3
WS06HC
US07HC
US08HC
US09H1
US09H2
US09H3
US09HC
US10HC
US11HC
US11HX

622324
622324
622312
622248
622218
622248
622248
622118
621900
621300
621300
621300
621300
621206
621206
621100
621100
621100
621100
620730
620112
620112

1450724
1450724
1450718
1450712
1450712
1450712
1450712
1450630
1450648
1450436
1450436
1450436
1450436
1450412
1450554
1450554
1450354
1450354
1450354
1450318
1445918
1445918

0.51
0.51
0.60
0.54
0.76
0.62
0.64
1.44
1.58
1.36
1.54
1.34
1.47
0.80
0.71
0.42
0.44
0.48
0.42
0.44
0.39
0.39

1
1
0
1
I
0
1
1
I
1
1
1
1
0
1
0
0
0
0
1
0
0

.11

.02

.97

.04

.46

.90

.17

.16

.24

.27

.36

.17

.30

.98

.03

.80

.87

.85

.81

.13

.75

.76

0.28
0.27
0.33
0.29
0.41
0.33
0.35
0.75
0.79
0.67
0.77
0.65
0.73
0.42
0.38
0.23
0.25
0.25
0.23
0.25
0.22
0.22

0.35
0.33
0.36
0.36
0.33
0.33
0.34
0.40
0.43
0.41
0.41
0.40
0.43
0.32
0.31
0.22
0.28
0.32
0.26
0.29
0.30
0.29

0.22
0.22
0.25
0.25
0.31
0.24
0.27
0.42
0.43
0.39
0.43
0.38
0.41
0.26
0.25
0.19
0.19
0.18
0.18
0.16
0.16
0.17

9.21
9.23
9.73
9.48
12.2
9.41
10.6
18.2
20.3
17.7
19.7
17.2
18.6
11.4
10.8
7.31
7.94
7.70
7.35
8.72
6.79
6.90

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

.17

.16

.19

.17

.24

.19

.20

.46

.51

.44

.49

.43

.47

.26

.23

.13

.13

.15

.13

.13

.12

.12

52



Table A2.~Hylocoiiui splendens (feather loss) analytical results for the Hrangell-Saint Elias National Park and
Preserve

szzzszzzszazsrzzzzs

Saiple P, t

HE01HC
HE01NX
HE02H1
HE02N2
WE02H3
HE02HC
HE03HC
UE04HC
UE05N1
HE05N2
WE05H3
WE05NC
HE06HC
HE07NC
HE08H1
UE08N2
UE08N3
UE08NC
WE09MC
HE10NC
UE11H1
UE11H2
HE11N3
HE11NC

UN01NC
WN01HX
UN02HC
UN03H1
UN03H2
UN03N3
WN03MC
HN04NC
UN05HC
HN06H1
UN06H2
UN06N3
HN06NC
UN07NC
UN08HC
WN09H1
UN09H3
HN09N3
UN09HC
HN10HC
UN10HX

0.10
0.11
0.09
0.10
0.09
0.09
0.08
0.07
0.07
0.10
0.09
0.08
0.08
0.07
0.07
0.07
0.07
0.07
0.07
0.08
0.09
0.07
0.08
0.08

0.10
0.10
0.10
0.07
0.07
0.08
0.07
0.08
0.08
0.07
0.07
0.07
0.07
0.08
0.07
0.08
0.08
0.07
0.08
0.07
0.07

study area,

Ti.t

0.050
0.048
0.047
0.056
0.058
0.053
0.077
0.086
0.095
0.080
0.136
0.110
0.160
0.108
0.071
0.060
0.050
0.061
0.115
0.147
0.196
0.192
0.205
0.188

0.051
0.052
0.053
0.082
0.068
0.063
0.069
0.114
0.112
0.068
0.074
0.069
0.079
0.112
0.041
0.027
0.022
0.023
0.026
0.034
0.033

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

zzzzzzzzzzszzzzzszsszsssasrssszssrzzzzszszzzszzzzzzzzzsszszzzzzrzszszrsssszsszsssss

Mn, ppi Ba, ppi Ce, ppi Co, ppi Cr, ppi Cu, ppi

203
209
234
191
207
209
467
328
206
229
401
312
344
540
294
333
406
343
644
651
752
664
553
677

229
236
172
361
292
340
315
443
624
479
429
486
486
583
515
547
407
453
528
258
269

100
100
116
135
117
125
113
111
126
115
166
146
197
123
76
68
61
69
122
147
192
188
198
192

98
103
115
113
93

102
97
156
158
94
108
97
109
153
69
47
41
44
49
61
63

East Traverse

2.9
2.8
2.6
4.6
3.9
4.0
4.5
5.5
6.6
5.3
7.5
7.7
11.0
7.1
4.0
3.5
3.6
4.1
7.6
9.6
10.9
12.5
10.7
12.4

North Traverse

3.0
3.8
3.6
5.9
4.0
4.8
4.0
8.2
8.0
5.5
5.8
5.0
5.3
7.3
2.4
1.7
1.4
1.6
2.1
2.5
2.8

2.5
2.5
2.5
2.9
2.8
2.8
3.4
3.8
4.1
3.8
5.3
4.8
6.9
5.0
3.2
2.7
2.7
2.9
5.3
6.8
9.4
8.9
9.9
9.0

2.5
2.8
2.6
3.6
2.9
2.9
3.0
5.1
4.7
3.2
3.4
3.1
3.4
5.2
2.0
1.4
1.3
1.4
1.5
1.7
1.7

9.4
9.1
8.7
10
11
11
14
16
18
15
24
21
29
19
11
10
9.9

11
21
26
33
37
38
38

9.3
10
10
15
12
12
13
22
21
13
15
13
15
21
7.3
4.7
3.9
4.1
4.7
5.9
6.3

8.1
7.7
7.5
8.5
8.6
8.5
10
12
12
11
15
13
18
13
9.3
9.2
8.8
9.1
15
18
23
23
23
23

8.8
8.9
8.3

11
9.3
9.5
9.6

14
14
10
11
10
11
14
7.3
6.3
5.9
5.8
6.7
7.8
7.0



Table A2.  Hvlocoiiui solendens (feather loss) analytical results for the Urangell-Saint Ellas National Park and 
Preserve study area, Alaska (converted to dry-weight basis) (continued).

Saiple P, \ Ti, t Mn, ppi Ba, ppi Ce, ppi Co, ppi Cr, ppi Cu, ppi

US01HC
US01HX
US02HC
US03H1
US03H2
WS03M3
WS03HC
US04HC
US05HC
US06H1
US06H2
HS06H3
US06HC
WS07HC
US08HC
US09H1
US09H2
US09H3
US09HC
US10HC
WS11HC
HS11MX

0.09
0.09
0.09
0.10
0.09
0.09
0.09
0.07
0.08
0.08
0.08
0.08
0.08
0.08
0.10
0.07
0.09
0.09
0.08
0.10
0.10
0.10

0.030
0.031
0.037
0.031
0.045
0.035
0.038
0.087
0.093
0.081
0.091
0.079
0.086
0.047
0.042
0.026
0.028
0.018
0.025
0.028
0.016
0.023

147
148
272
104
183
320
201
455
345
354
355
224
316
217
216
424
381
354
390
715
550
559

Si

75
73
76

104
121
83
101
113
130
110
124
107
117
75
85
48
51
85
60
96
75
76

Mith Traverse

2.2
1.8
2.6
2.5
3.3
2.2
3.1
6.0
6.1
5.3
6.3
5.2
6.0
3.5
3.2
1.7
1.8
2.2
1.6
1.8
1.9
1.8

l_

1.8
1.8
1.9
1.9
2.4
1.9
2.1
4.2
4.1
3.7
3.9
3.4
3.7
2.3
2.2
1.5
1.6
1.5
1.5
1.7
1.4
1.4

6.4
6.1
7.2
6.6
9.2
7.1
7.7

16
18
15
17
14
16
8.9
7.8
4.5
5.1
4.5
4.5
5.1
4.5
4.2

5.8
5.5
6.9
6.4
7.4
6.8
6.9

11
12
12
11
10
11
7.3
7.8
6.2
7.1
5.7
6.0
6.5
5.6
5.7
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Table A2.  Hvlocoiiui solendens (feather loss) analytical results for the Hrangell-Saint Elias National Park and 
Preserve study area, Alaska (converted to dry-weight basis) (continued).

Saiple

WE01HC
UE01HX
UE02H1
UE02H2
UE02H3
WE02MC
UE03HC
UE04HC
UE05H1
UE05H2
WE05H3
HE05HC
UE06HC
UE07HC
UE08H1
UE08H2
UE08H3
UE08HC
UE09HC
UE10NC
UE11N1
UE11H2
UE11H3
UE11HC

UN01HC
UN01HX
UN02HC
UN03H1
UN03H2
UN03H3
UN03HC
UN04NC
UN05HC
WN06H1
UN06H2
WN06H3
UN06HC
UN07HC
UN08HC
UN09N1
UN09H3
WN09H3
UN09NC
HN10HC
UN10NX

fia, ppi

1.3
1.2
1.2
1.5
1.4
1.4
3.2
3.6
4.1
3.8
5.3
4.8
6.3
4.3
2.9
2.6
2.3
2.6
4.8
5.7
7.5
7.7
7.9
7.5

1.3
1.3
1.3
3.3
2.8
2.7
2.9
4.7
4.5
2.8
3.0
2.9
3.2
4.3
2.0
1.4
1.3
1.4
1.5
1.7
1.7

La, ppi

1.3
1.2
1.2
1.5
1.4
1.4
3.2
1.8
4.1
1.9
2.7
4.8
6.3
4.3
1.5
1.3
1.2
1.3
4.6
5.7
7.5
7.4
4.0
7.5

1.3
1.3
1.3
3.3
2.8
2.7
1.4
4.7
4.5
2.8
3.0
2.9
3.2
4.3
1.0
0.7
0.6
0.7
0.7
0.9
0.9

Li, PPI

1.3
1.2
1.2
1.5
1.4
1.4
1.6
1.8
2.1
1.9
2.7
2.4
3.1
2.2
1.5
1.3
1.2
1.3
2.3
2.8
3.8
3.7
4.0
3.8

1.3
1.3
1.3
1.6
1.4
1.4
1.4
2.3
4.5
1.4
3.0
1.4
1.6
4.3
1.0
0.7
0.6
0.7
0.7
0.9
0.9

Mo, ppi

0.5
0.5
0.9
0.6
0.7
(0.5
(0.5
(0.5
(0.5
1.0
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5

(0.5
(0.5
0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
0.5
0.5
0.5
0.7
0.3
(0.5

Nd, ppi Ni

East Traverse

1.3
1.2
1.2
2.9
2.8
2.8
3.2
3.6
4.1
3.8
2.7
4.8
6.3
4.3
2.9
1.3
2.3
2.6
4.6
5.7
3.8
7.4
4.0
7.5

North Traverse

1.3
2.6
2.6
3.3
1.4
2.7
1.4
4.7
4.5
2.8
3.0
2.9
1.6
4.3
1.0
0.7
0.6
0.7
0.7
1.7
1.8

i.PPi

5.3
5.3
5.3
5.7
5.9
6.1
8.1
9.1
10
8.8
14
12
16
11
7.6
6.9
6.1
6.9

13
17
23
23
25
23

5.6
5.6
5.9
8.2
7.0
6.5
7.2

11
11
7.3
7.8
7.6
8.6

12
4.5
3.0
2.8
2.9
3.1
3.8
3.9

Pb, ppt

2.8
2.7
2.5
1.5
1.4
1.4
1.6

<0.5
(0.5
<0.5
2.4
<0.5
(0.5
(0.5
1.5
1.3

(0.5
1.1

(0.5
<0.5
(0.5
(0.5
3.2
(0.5

2.5
2.6
1.3
1.6
2.8
1.4
3.0
2.3
1.8
1.4
1.5
1.1
1.6
2.2
2.0
0.7
0.6
0.7
0.6
0.9
0.9

Sc, ppi

1.3
1.2
1.2
1.5
1.4
1.4
3.2
3.6
4.1
1.9
5.3
4.8
6.3
4.3
1.5
1.3
1.2
2.6
4.6
5.7
7.5
7.4
7.9
7.5

1.3
1.3
1.3
3.3
2.8
2.7
2.9
4.7
4.5
2.8
3.0
2.9
3.2
4.3
1.0
0.7
0.6
0.7
0.7
0.9
0.9
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Table A2. Hylocoiiui solendens (feather loss) analytical results for the Wrangell-Saint Elias National Park and 
Preserve study area, Alaska (converted to dry-weight basis) (continued).

szzzzzzzzzzszzzzzzrzszszzzzzzzszzzzzzszzszsszzssrsszzzzzzszzzszzzrzzszzzzszzszzzzzzsszszzzzzssszzzzzszszszzsssssszz

Saiple Ga, ppi La, ppi li, ppi Ho, ppi Nd, ppi Ni.ppi Pb, ppi Sc, ppi

South Traverse

HS01HC
US01HX
WS02HC
WS03H1
HS03H2
WS03H3
US03HC
US04HC
US05NC
HS06H1
WS06N2
US06N3
HS06HC
US07MC
US08NC
US09M1
HS09H2
US09H3
US09HC
ysionc
USUNC
HS11HX

0.9
0.9
1.9
0.9
1.2
0.9
1.1
3.6
4.1
3.5
3.9
3.4
3.7
2.3
2.2
1.5
1.6
1.5
1.5
1.7
1.4
1.4

0.9
0.9
1.0
0.9
1.2
0.9
1.1
3.6
4.1
3.5
3.9
3.4
3.7
2.3
2.2
0.7
0.8
0.8
0.7
0.9
0.7
0.7

0.9
0.9
1.0
0.9
1.2
0.9
1.1
1.8
2.0
1.8
2.0
1.7
1.9
1.1
1.1
0.7
0.8
0.8
0.7
0.9
0.7
0.7

<0.5
(0.5
0.5
0.8
0.6
<0.5
0.7
(0.5
<0.5
(0.5
(0.5
(0.5
(0.5
0.5
0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5

1.8
0.9
1.9
1.9
2.4
0.9
2.1
3.6
2.0
3.5
3.9
3.4
3.7
2.3
2.2
0.7
0.8
0.8
0.7
0.9
1.4
0.7

3.4
3.4
4.1
3.8
5.1
4.4
4.5
9.5
11
7.6
8.7
7.9
8.2
4.7
3.8
2.7
2.8
2.5
2.6
3.1
2.5
2.6

1.8
1.9
0.8
(0.5
1.2
0.9
1.1

(0.5
2.0
(0.5
(0.5
1.7

(0.5
1.0
1.1
0.7
0.8
0.8
0.7
1.7
0.7
1.4

0.9
0.9
1.0
0.9
1.2
0.9
1.1
3.6
4.1
3.5
3.9
3.4
3.7
1.1
1.1
0.7
0.8
0.8
0.7
0.9
0.7
0.7
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Table A2.~Hylocoiiui solendens (feather loss) analytical results for the Urangell-Saint Elias National Park and

Saiple

UE01HC
UE01HX
HE02H1
UE02H2
UE02H3
UE02HC
UE03NC
UE04NC
UEOSN1
WE05N2
WE05H3
HE05HC
WE06HC
HE07HC
WE08H1
UE08N2
UE08N3
UE08HC
mm
UE10NC
WE11J11
HE11H2
HE11H3
HE11MC

yNOlHC
WNOiHX
WN02HC
HN03H1
HN03H2
UN03N3
HN03HC
UN04HC
HN05HC
UN06H1
HN06M2
UN06N3
WN06HC
UN07NC
HN08NC
UN09N1
UN09H3
UN09H3
HN09MC
UN10NC
HN10HX

Preserve study

Sr, PPI

90
89
93
112
98
104
95

111
128
122
160
149
207
136
1,03
97
82
95
147
178
233
229
245
237

91
97
108
95
85
86
84
133
125
75
84
79
87

114
62
42
41
46
48
61
62

area,

V, PPI

14
14
14
16
n
15
21
25
29
23
37
34
44
30
19
17
14
17
32
40
53
55
59
53

14
16
16
23
19
18
19
35
33
20
22
20
23
32
11
7
6
6
8
9

10

Alaska (converted

ssrsssrssr ==:;=:=

Y, PPI Y

1.3
1.2
1.2
1.5
1.4
1.4
1.6
1.8
2.1
1.9
2.7
2.4
6.3
4.3
1.5
1.3
1.2
1.3
4.6
5.7
3.8
7.4
4.0
7.5

1.3
1.3
1.3
3.3
1.4
1.4
1.4
4.7
4.5
2.8
3.0
2.9
1.6
4.3
1.0
0.7
0.6
0.7
0.7
0.9
0.9

to dry-weight

b, ppi Zn

East

(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
0.3
(0.2
(0.2
(0.2
<0.2
0.5
(0.2
0.4
(0.2
(0.2
(0.2
(0.2
0.5
0.6
0.8
0.7
(0.2
0.8

North

(0,2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
0.5
(0.2
(0.2
0.3
0.3
0.3
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2

basis)

======r=

. PPI

Traverse

36
36
37
54
52
49
50
42
37
34
43
38
34
45
29
37
28
30
39
42
60
48
43
53

Traverse

32
34
32
36
29
41
33
42
51
47
37
34
41
48
35
43
30
27
38
42
44

(continued).

Hg, PPI

0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.04
0.06
0.06
0.04
0.06
0.06
0.08
0.06
0.08
0.08
0.06
0.08
0.08
0.06
0.06

I

0.04
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.06
0.08
0.06
0.06
0.08
0.10
0.08
0.08
0.06
0.06
0.06
0.06
0.04

Total 5, t

0.06
0.06
0.06
0.06
0.06
0.06
0.07
0.06
0.05
0.06
0.06
0.06
0.05
0.06
0.06
0.06
0.07
0.06
0.05
0.06
0.05
0.05
0.05
0.05

0=07
0.07
0.07
0,06
0.06
0.06
0.06
0.08
0.07
0.06
0.06
0.06
0.06
0.07
0.06
0.08
0.08
0.07
0.07
0.06
0.07
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Table A2. Hylocoiiui solendens (feather toss) analytical results for the Hrangell-Saint Elias National Park and 
Preserve study area, Alaska (converted to dry-weight basis) (continued).

Saiple

WS01HC
WS01HX
WS02HC
HS03H1
HS03M2
WS03H3
HS03MC
HS04MC
US05HC
US06H1
HS06H2
US06N3
HS06HC
HS07HC
HS08HC
HS09M1
HS09H2
HS09H3
US09HC
US10HC
US11HC
US11HX

Sr, ppl

76
74
67
82
107
66
84
111
124
110
124
108
117
74
73
54
56
70
58
64
48
48

V, PPi

9
9

11
9
13
10
12
25
26
23
26
22
24
14
12
7
8
7
7
8
7
7

Y, PPi

0.9
0.9
1.0
0.9
1.2
0.9
1.1
3.6
2.0
1.8
2.0
1.7
3.7
1.1
1.1
0.7
0.8
0.8
0.7
0.9
0.7
0.7

Yb, ppi

(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
0.4
(0.2
0.4
(0.2
0.4
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2
(0.2

Zn, ppi Hg

South Traverse

32
30
30
44
52
35
43
36
28
37
53
31
41
24
27
26
30
25
26
36
24
24

, PP»

0.04
0.04
0.06
0.04
0.04
0.06
0.04
0.04
0.04
0.10
0.08
0.08
0.08
0.08
0.10
0.10
0.10
0.06
0.08
0.12
0.08
0.08

Total S, *

0.07
0.07
0.07
0.05
0.06
0.06
0.05
0.06
0.05
0.06
0.06
0.06
0.06
0.06
0.07
0.08
0.08
0.06
0.08
0.08
0.07
0.07
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Table A3.  Peltigera ifillusa (Hchen) analytical results for the Mrangel1-Saint Elias National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted Mith an *).

Saiple

UE01LC
WE01LX
HE02L1
UE02L2
UE02L3
WE02LC
UE03LC
WE04LC
UE05L1
UE05L2
UE05L3
UE05LC
UE06LC
UE07LC
UE08L1
UE08L2
UE08L3
UE08LC
UEOPLC
UE10LC
UE11L1
UE11L2
UE11L3
WE11LC

WH01LC
UN01LX
UN02LC
WN03L1
UN0312
UN03L3
UN031C
WN04LC
HN05LC
UN06L1
WN06L2
UN06L3
UN061C
WN07LC
WN08LC
WN09L1
UN09L2
UN09L3
UN09LC
WN10LC
WN10LX

Latitude

622330
622330
622318
622318
622318
622318
622248
622142
622218
622218
622218
622218
622054
622006
621936
621936
621936
621936
621842
621830
621730
621730
621730
621730

622348
622348
622342
622424
622424
622424
622424
622512
622642
622448
622448
622448
622448
622618
622712
623518
623518
623518
623518
623730
623730

Longitude

1450700
1450700
1450648
1450648
1450648
1450648
1450554
1450430
1450342
1450342
1450342
1450342
1445948
1445630
1445318
1445318
1445318
1445318
1445136
1444918
1444642
1444642
1444642
1444642

1450648
1450648
1450612
1450542
1450542
1450542
1450542
1450512
1445936
1445242
1445242
1445242
1445242
1445130
1444900
1443142
1443142
1443142
1443142
1443030
1443030

Al, *

5.36
5.50
5.07
5.22
5.57
5.29
6.91
6.97
7.00
6.11
6.83
6.68
7.38
7.11
6.48
6.92
6.76
6.62
7.15
7.33
7.29
8.00
7.89
7.86

5.59
5.47
5.24
5.93
6.36
5.87
6.13
6.79
6.71
6.64
6.99
6.65
6.71
6.85
6.07
5.98
5.05
5.50
5.49
5.83
5.75

Ca, *

6.91
6.99
6.55
7.48
6.65
6.82
6.11
6.53
6.35
6.57
6.21
6.39
6.05
6.17
6.38
6.40
6.60
6.56
6.04
6.04
5.54
5.61
5.77
5.66

8.19
8.05
8.13
7.00
6.39
6.77
6.62
6.69
6.31
6.38
6.46
6.35
6.45
6.28
7.17
7.40
7.16
6.91
6.95
8.71
8.61

Fe, \

ItiL

3.14
3.17
2.92
2.95
3.27
3.03
3.98
4.02
4.01
3.42
4.01
3.80
4.08
3.89
3.51
3.80
3.70
3.63
3.94
4.11
4.02
4.48
4.46
4.42

North

3.23
3.19
2.97
3.51
3.74
3.43
3.59
3.97
3.91
4.13
4.28
4.13
4.21
4.38
3.20
3.17
2.75
2.95
2.92
3.19
3.12 

.  CUi

K, *

Traverse

10.6
10.8
12.9
10.1
11.4
11.0
6.9
7.1
6.9
7.1
8.2
7.2
6.6
8.4
9.4
8.5
9.6
10.0
8.0
7.6
8.1
6.4
6.2
6.5

Traverse

11.1
10.9
12.1
10.8
11.1
11.8
10.8
7.4
9.3
9.6
7.6
9.0
9.1
8.3
11.5
11.3
14.0
12.7
12.0
10.8
10.8

Kg, t

2.43
2.45
2.38
2.46
2.41
2.41
2.33
2.60
2.46
2.51
2.53
2.46
2.21
2.44
2.74
2.74
2.66
2.83
2.56
2.73
2.50
2.57
2.73
2.59

2.60
2.56
2.68
2.87
2.47
2.62
2.61
2.62
2.37
2.58
2.40
2.48
2.54
2.52
2.47
2.87
3.02
3.01
2.89
2.71
2.67

Na, *

.73

.77

.55

.75

.71

.67
2.11
2.19
2.19
2.30
2.10
2.22
2.28
2.20
2.11
2.12
2.08
2.08
2.18
2.25
2.24
2.46
2.42
2.42

1.72
1.68
1.71
1.82
1.94
1.78
1.85
2.07
2.06
1.99
2.09
2.00
2.00
2.05
1.86
1.83
1.56
1.70
1.68
1.78
1.74

P, *

2.75
2.79
3.40
3.25
2.53
2.94
1.36
1.16
.08
.24
.58
.27
.40
.60
.75
.68
.59
.83
.54
.48
.93
.34

1.31
1.47

2.70
2.68
2.85
1.72
2.10
2.09
1.88
1.61
1.65
1.94
1.38
1.55
1.70
1.35
2.15
2.09
2.71
2.76
2.37
2.03
1.95

Ti, *

0.23
0.29
0.26
0.25
0.24
0.19
0.29
0.41
0.32
0.33
0.41
0.38
0.36
0.37
0.34
0.33
0.30
0.33
0.35
0.22
0.35
0.42
0.42
0.43

0.23
0.29
0.27
0.34
0.33
0.24
0.32
0.42
0.36
0.35
0.43
0.33
0.44
0.32
0.27
0.27
0.26
0.23
0.23
0.25
0.16



Table A3. Peltigera apthosa (lichen) analytical results for the Urangell-Saint Ellas National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted with an s) (continued).

Saiple

US01LC
US01LX
US02LC
US03L1
US03L2
MS03L3
WS03LC
US04LC
US05LC
US06L1
US06L2
US06L3
US06LC
US07LC
HS08LC
US09L1
WS09L2
US09L3
US09LC
US10LC
US11LC
US11LX

Latitude

622324
622324
622312
622248
622248
622248
622248
622118
621900
621300
621300
621300
621300
621206
621206
621100
621100
621100
621100
620730
620112
620112

Longitude

1450724
1450724
1450718
1450712
1450712
1450712
1450712
1450630
1450648
1450436
1450436
1450436
1450436
1450412
1450554
1450354
1450354
1450354
1450354
1450318
1445918
1445918

Al, *

4.78
4.89
5.40
5.22
5.46
5.52
5.33
7.60
7.09
6.82
7.00
6.62
6.93
6.47
5.72
5.32
4.81
5.65
5.43
5.14
5.43
5.46

Ca, *

9.14
9.30
8.45
7.65
8.00
7.31
7.56
6.30
6.30
7.54
7.05
7.22
7.40
7.11
8.02
8.69
7.61
6.76
7.56
7.40
7.13
7.18

Fe, \

Sfittti

2.73
2.83
3.02
2.94
3.08
3.16
2.99
4.36
4.00
3.88
3.88
3.79
3.92
3.57
3.12
3.10
2.65
2.87
2.93
2.91
3.13
3.15

K, *

Traverse

11.1
11.3
11.1
10.4
10.7
11.6
11.1
6.7
7.2
7.4
7.1
7.6
7.4
9.5
10.8
11.4
14.8
12.8
12.1
13.4
12.2
12.3

Hg, l

2.80
2.88
2.81
2.58
2.65
2.44
2.55
2.53
2.32
2.46
2.40
2.39
2.44
2.38
2.24
2.81
2.91
2.13
2.51
2.50
2.37
2.39

Na, *

1.53
1.55
1.73
1.72
1.78
1.70
1.70
2.34
2.20
2.08
2.18
2.03
2.14
2.01
1.81
1.60
1.49
1.76
1.66
1.56
1.63
1.63

P, *

2.15
2.21
2.23
2.97
2.10
2.64
2.59
1.11
1.32
1.41
1.40
1.45
1.43
1.96
2.25
2.45
2.83
2.79
2.50
3.39
3.15
3.17

Ti, t

0.15
0.27
0.16
0.24
0.13
0.26
0.24
0.47
0.42
0.39
0.38
0.38
0.40
0.32
0.24
0.30
0.26
0.24
0.19
0.26
0.27
0.27

60



Table A3.--P_elUseii MhfiSl (lichen) analytical results for the «rangel 1-Saint Elias National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted with an *) (continued).

zzzzzzzzzzzszzszzzzzzszsxsszzzzzzzzzzzzzzzzzzszzszzzzzszzzzzzzszzszzszzzzsszzzzzzzszzzczrzzzsszzzsszzzzzzszzzzzxszzzzc

Saiple Hn, ppi I, ppi As, PPI Au, ppi Ba, ppi Be, PPI Bi, ppi Cd, ppi Ce, ppi

UE01LC
UE01LX
UE02L1
HE02L2
WE02L3
WE02LC
W 03tC
UE04LC
WE0511
UE05L2
UE05L3
WE05LC
V 06LC
UE07LC
UE08L1
WE08L2
WE08L3
WE08LC
MEOPLC
UE10LC
UE11L1
HE11L2
UE11L3
UE11LC

WN01LC
UN01LX
UN02LC
UN03L1
WN03L2
UN03L3
UN03LC
UN04LC
HN05LC
UN06L1
UN06L2
WN06L3
UN06LC
UN07LC
UN08LC
WN09L1
MN09L2
UN09L3
WN09LC
UN10LC
UN10LX

1240
1260
1810
850
1610
1360
1910
1960
1220
1000
1720
1270
1250
3030
2920
3610
4440
3880
3940
3420
1950
2580
2820
2410

1420
1450
964
2400
2730
2970
2610
2520
2880
2850
2800
2800
2970
2840
4300
6130
6290
6580
5970
3530
3470

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Ettt

605
609
673
614
742
668
621
565
578
534
574
560
574
516
453
474
479
468
461
453
433
475
476
466

North

641
632
628
588
624
587
591
641
616
592
654
607
624
635
569
544
511
533
521
636
634

Traverse

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

Traverse

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

26
27
24
25
29
25
33
30
30
27
32
31
32
30
26
31
29
33
31
32
38
33
35
32

26
25
25
30
31
31
29
32
31
33
34
36
35
42
25
25
21
27
25
29
27

fil



Table A3. Peltiflera aithasj. (lichen) analytical results for the Mrangell-Saint Elias National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted with an *) (continued).

tSZZZZXSZSXZZZZZSZSSSBBSZZZZZZZZZZZZZZZBBZZZZZZZZSZZZZSZZZZZZZZZZZZZBZZrZSZZZZZZZZBZBBZSZZZZSSZXZZXBZZZZSZZZZZasZZrZZS

Saiple Hn, ppi Ag, ppi As, PPI Au, ppi Ba, ppi Be, ppi Bi, ppi Cd, ppi Ce, PPI

So»th Traverse

HSOILC
US01LX
WS02LC
MS03L1
WS03L2
MS03L3
HS031C
US04LC
USOSIC
Msoai
HS06L2
US06L3
US06LC
WS07LC
USOSIC
US09L1
US09L2
US09L3
WS091C
WS10LC
US11LC
MS11LX

1130
1140
2200
814
1180
2990
1600
2680
1850
2260
1910
1770
2020
1870
2200
5270
3260
2350
3460
4560
4940
4890

<4
(4
<4
(4
<4
(4
<4
(4
<4
(4
(4
<4
(4
(4
(4
(4
(4
(4
(4
<4
<4
(4

<20
(20
(20
(20
(20
<20
(20
<20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

580
586
650
717
848
688
753
604
633
612
576
606
607
603
740
614
502
759
635
710
740
743

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

23
22
26
25
26
29
27
33
31
31
35
34
33
27
27
23
22
26
27
25
29
29

62



Table A3.-£eJtiaeiA Mksi (lichen) analytical results for the yrangell-Saint Elias National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted Hith an *) (continued).

Saiple

WE01LC
UE01LX
UE02L1
UE02L2
HE02L3
WE021C
UE03LC
UE04LC
UE05L1
UEOSL2
WE05L3
UEOSLC
UE06LC
WE07LC
OE08U
&08L2
VE08L3
HF08LC
ytOPLC
HE10LC
UEilli
HEUL2
yEUL3
HEiiLC

WN01LC
HN01LX
»IN02LC
yN03Ll
yN03L2
UN03L3
UN031C
UN04LC
UNOSLC
UN06L1
yN06L2
WN06L3
UN06LC
WN07LC
UN08LC
WN09L1
UN09L2
UN09L3
UN09LC
UN10LC
HNIOLX

Co, pp

20
18
18
17
21
18
24
23
23
20
23
22
24
22
22
22
25
22
24
26
24
27
26
26

20
19
20
21
23
22
22
23
23
26
24
25
25
27
19
19
17
21
20
20
20

sszzzzzszzs

  Cr, w

47
62
47
42
$8
41
SI
57
$1
47
69
54
55
59
49
52
48
65
48
49
64
76
61
63

46
65
58
64
52
43
48
72
59
56
61
54
62
56
59
54
42
47
41
44
42

:zsaszzzzzsa

>  Cu, pp

114
ill
117
96
112
101
120
142
109
94

121
105
100
146
154
132
143
152
149
141
115
121
115
117

121
121
113
165
134
155
147
134
128
139
141
147
148
152
153
146
165
152
149
146
148

zzszsrzzzzz

  Eu, pp

<4
(4
(4
<4
(4
<4
(4
<4
<4
<4
(4
<4
<4
(4
(4
<4
(4
<4
<4
(4
<4
(4
(4
<4

(4
(4
(4
(4
<4
<4
(4
(4
(4
(4
(4
(4
(4
<4
(4
(4
<4
(4
(4
(4
(4

sszzzstaaz:

  6a, pf

East

12
14
12
12
12
11
15
15
13
13
15
15
15
16
13
15
13
16
15
16
17
16
17
18

North

11
12
12
13
15
14
13
17
15
15
14
15
13
15
15
14
11
14
13
13
12

caxzzszzzssrsss

>  Ho, pp

Traverse

<8
(8
<8
(8
(8
<8
(8
(8
(8
<8
(8
<8
<8
(8
(8
(8
(8
<8
<8
(8
C8
(8
(8
<8

Traverse

(8
(8
<8
(8
(8
<8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
<8
(8
(8
(8

srsssrzassr

  La, pp

16
17
15
15
18
16
21
19
19
16
21
19
21
19
17
19
19
19
19
20
19
21
21
20

17
17
16
17
20
18
18
19
20
22
21
22
22
24
17
17
15
16
16
18
18

SZ3SSZ8SZ3S

  Li, PP

12
11
11
11
11
11
13
13
13
12
13
12
13
12
12
12
12
12
12
12
11
12
12
12

12
It
11
12
13
12
12
13
13
14
13
13
14
14
11
11
9
11
10
11
11

azsssssszzsazszssaz

  Ho, ppi

<4
(4
(4
6

(4
<4
<4
<4
<4
<4
<4
<4
(4
(4
(4
(4
(4
(4
(4
<4
<4
(4
(4
<4

(4
<4
<4
(4
(4
(4
(4
<4
<4
(4
(4
(4
(4
(4
4

(4
9
9
5

(4
(4



Table A3. Peltiaera aothosa (lichen) analytical results for the Urangell-Saint Ellas National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted with an t) (continued).

La, PPI Li, ppi No, ppiSaiple Co, ppi Cr, ppi Cu, PPI Eu, PPI Ga, ppi Ho, ppi

South Traverse

USOiLC
HS01LX
US021C
US03L1
US03L2
US03L3
US03LC
US04LC
HS05LC
US06L1
HS06L2
WS06L3
wsoac
MS07LC
WS08LC
US09L1
MS09L2
WS09L3
MS091C
WS10LC
ysiuc
HS11LX

18
19
19
17
18
18
16
26
23
26
21
24
24
21
18
18
17
18
16
19
19
19

37
39
41
41
41
60
59
59
55
69
50
67
53
61
40
40
46
39
34
38
43
37

114
127
120
96

107
123
112
122
137
138
122
147
135
141
138
188
165
118
142
125
130
128

<4
<4
(4
<4
<4
(4
<4
(4
(4
<4
(4
(4
(4
(4
<4
<4
<4
(4
<4
<4
(4
(4

11
10
12
11
12
13
13
18
16
16
16
13
15
14
12
13
12
13
12
11
14
14

<8
(8
<8
<8
<8
<8
(8
(8
<8
(8
(8
(8
(8
(8
(8
(8
(8
(8
<8
(8
<8
(8

15
16
16
16
16
17
17
20
19
20
20
21
21
19
18
17
15
16
17
17
18
19

11
11
11
11
11
12
11
14
15
14
14
14
14
13
12
11
11
12
11
12
12
12

(4
(4
(4
14
(4
(4
8
(4
(4
<4
<4
<4
<4
(4
<4
(4
<4
<4
<4
(4
(4
<4

64



Table A3.  Peltiaera afifchflSA (lichen) analytical results for the Urangell-Saint Elias National Park and Preserve study 
area, Alaska (ash-Height basis, unless noted with an t) (continued).

Saiple Nb, ppi Nd, ppi Ni, ppi Pb, ppi Sc, ppi Sn, ppi Sr, ppi Ta, ppi Th, ppi U,

WE01LC
HE01LX
UE02L1
WE02L2
UE02L3
WE02LC
WE031C
WE04LC
UE05L1
WE05L2
UE05L3
HEOSLC
WE06LC
WE07LC
HE08L1
UE0812
UE08U
WE08LC
UEOPLC
UE10LC
UE11L1
WE11L2
UE11L3
HE11LC

UN01LC
UN01LX
UN02LC
UN03L1
UN03L2
WN03L3
UN03LC
WN04LC
UN05LC
UN06L1
UN06L2
UN06L3
UN06LC
HH07LC
UN08LC
HN09L1
UN09L2
HN09L3
UN09LC
HN10LC
WNIOIX

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

16
15
14
14
17
15
20
19
17
15
21
19
21
20
16
19
15
17
20
19
18
21
23
21

16
15
16
17
20
20
17
19
20
21
22
19
25
26
17
17
U
15
14
14
14

52
49
37
35
39
38
51
58
53
48
55
47
56
50
57
52
55
56
64
69
56
77
71
62

43
44
42
48
51
49
50
58
49
57
65
60
63
63
51
49
46
46
47
56
53

19
19
12
15
17
11
8
10
(8
(8
10
(8
(8
(8
9
9
8
12
(8
11
(8
(8
9
(8

16
17
10
15
12
15
14
11
10
12
9
10
9
10
9

11
10
12
11
14
13

EaaL

12
12
11
11
12
11
15
15
15
13
15
14
15
14
12
14
13
13
14
14
14
15
16
16

North

12
12
11
13
14
13
13
15
15
15
16
15
16
16
11
U
10
13
11
12
11

Traverse

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Traverse

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

512
S20
507
551
532
527
526
557
550
527
505
533
568
551
576
606
591
596
549
560
544
566
570
566

569
558
599
523
507
492
505
503
497
492
522
493
502
471
520
541
505
498
508
554
548

(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
(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
(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
(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
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200



Table A3.--Peltigera aothosa (lichen) analytical results for the Wr angelI-Saint Ellas National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted with an *) (continued).

sszszrszzzsszszsssxsszzzszsszszBSSSxsxxxzszssxzssszszsxzszzzzzzsssxzsszsszzzsszsszszssszxzszssszszzzszsszssszsszsszsss

Saiple Nb, ppi Nd, ppi Hi, ppi Pb f ppi Sc, ppi S«, ppi Sr, ppi Ta, ppi Th, ppi U, ppi

US01LC
US01LX
US021C
US03L1
US0312
MS03L3
US031C
WS04LC
US05LC
MS06L1
MS0612
US06L3
US06LC
US07LC
WS08LC
MS09L1
US09L2
U509L3
WS09LC
US10LC
WS11LC
ysiax

(8
(8
(8
(8
(8
(8
<8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
(8

15
12
14
13
17
15
14
22
18
20
23
20
21
18
13
19
14
16
15
15
16
16

45
35
42
43
41
46
41
58
51
50
50
52
49
54
43
38
33
24
33
31
34
36

17
19
12
9

12
11
12
9
(8
11
12
12
11
10
11
13
15
12
U
12
13
12

South

10
10
11
U
12
12
11
16
15
15
14
14
15
13
11
11
9
10
10
10
11
11

Traverse

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

614
620
559
592
676
503
587
559
543
562
544
540
557
533
580
524
485
589
540
506
498
500

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

(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
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Table A3.--Peltigera MkSA (lichen) analytical results for the Wrangell-Saint Elias National Park and Preserve study 
area, Alaska (ash-weight basis, unless noted with an *) (continued).

srsxzzszzszzzzssszsz

Saiple V, ppi
2=ssss2=ssszsszzzzzzzzzzzzszzszzszzzzzzzszzzssszzszzszzzs2szszzazstzzszz»zzszzzzzzszzzszsszzzzz»zz

Y, PPI Yb, ppi Zn, ppi Kg, ppi* Total S, U Ash,

MCOltC
ME01LX
M 02L1
WE02L2
UE02L3
WE02LC
UC031C
W 04LC
UE05U
WE05L2
M 05L3
ME051C
UEoac
WE07LC
W 08li
UE08L2
W 08U
HE08LC
HEOPLC
WE10LC
weiui
UE11L2
HE11L3
WE11LC

HN01LC
UN01LX
UN02LC
WN03L1
VN0312
UN0313
UN03LC
WN04LC
UN05LC
UN06L1
WH06L2
UN06L3
WH06LC
HN07LC
HN081C
UN09L1
UN0912
WH09L3
UN091C
UN10LC
WH10LX

96
98
90
92
101
94
123
124
127
107
129
119
130
121
106
113
111
110
119
122
121
134
133
131

100
100
92
110
118
107
112
125
123
130
134
129
132
138
97
96
82
89
89
96
94

12
13
11
12
13
12
16
15
15
13
16
15
17
16
14
15
15
15
17
17
18
18
19
18

12
12
12
13
15
15
14
15
16
17
16
17
17
18
13
12
10
11
12
13
13

(2
<2
<2
<2
<2
(2
(2
2

(2
(2
2
(2
(2
(2
<2
<2
(2
<2
<2
<2
2
2
2
<2

(2
(2
<2
(2
(2
<2
<2
<2
(2
(2
(2
(2
<2
2

(2
<2
<2
(2
(2
<2
<2

443
445
545
497
549
465
444
490
342
300
403
335
239
569
497
751
608
658
509
546
341
353
300
321

475
514
375
531
552
521
513
533
465
570
540
508
572
437
717
921

1040
957
938
1010
962

East Traverse

0.08^
0.07
0.12
0.11
0.06
0.11
0.09
0.06
0.06
0.06
0.05
0.06
0.09
0.06
0.08
0.10
0.06
0.09
0.07
0.11
0.08
0.09
0.10
0.11

North Traverse

0.08
0.07
0.07
0.07
0.08
0.04
0.04
0.09
0.08
0.11
0.12
0.06
0.07
0.08
0.11
0.08
0.10
0.09
0.07
0.11
0.11

0.07
0.07
0.09
0.07
0.07
0.07
0.10
0.08
0.08
0.08
0.08
0.08
0.07
0.09
0.07
0.09
0.08
0.08
0.08
0.08
0.07
0.07
0.06
0.07

0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.09
0.08
0.09
0.08
0.08
0.08
0.08
0.08
0.10
0.09
0.09
0.09
0.09
0.09

5.99
5.96
5.71
5.85
5.23
5.68
8.30
7.50
8.65
10.0
7.09
8.98
9.38
6.97
5.62
6.67
5.44
5.46
6.62
7.82
8.12
8.78
8.68
9.21

5.92
6.00
5.60
5.73
5.96
4.66
5.50
7.84
6.97
5.35
7.73
6.21
6.22
6.45
4.63
4.66
3.75
3.99
4.18
4.54
4.56
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Table A3. Peltiaera aothosa (lichen) analytical results for the Wrangeli-Saint Elias National Park and Preserve study 
area, Alaska (ash-neiflht basis, unless noted uith an t) (continued).

ZSZZZZZSSSZZZSSSZZZZZZZSZZZ3SZZZZESSSZZSSZZ::zZSZZZZSZZSZ3ZZZZZZ=ZZZZSSZSZ3ZZZZZSZ3ZZZSZZZZZZZZZZZErZZZZZSZZZZZZSZSSSZS

Saiple V, ppi Y, ppi Yb, ppi Zn, ppi Hg, ppit Total S, ** Ash, I*

South Traverse

HS01LC
MS01LX
US02LC
MS03L1
HS03L2
MS03L3
HS03LC
US04LC
US05LC
US06L1
HS0612
MS06L3
US06LC
HS07LC
US08LC
US09L1
MS09L2
WS09L3
y$09lC
HS10LC
MS11LC
MS11LX

83
87
93
89
95
96
93
134
127
123
122
120
123
109
93
93
77
81
84
84
91
91

10
10
12
12
12
12
12
16
16
17
16
16
16
15
13
12
11
13
12
13
14
14

(2
<2
<2
(2
(2
<2
(2
(2
<2
(2
(2
2

(2
<2
(2
<2
(2
<2
(2
<2
<2
2

491
514
514
575
554
496
576
382
290
537
459
500
504
454
510
768
631
400
548
638
546
535

0.06
0.09
0.07
0.08
0.09
0.06
0.08
0.08
0.08
0.10
0.09
0.12
0.10
0.11
0.11
0.12
0.12
0.10
0.06
0.12
0.12
0.09

0.09
0.09
0.08
0.07
0.07
0.07
0.07
0.07
0.08
0.10
0.07
0.09
0.09
0.08
0.08
0.11
0.10
0.08
0.09
0.08
0.08
0.08

5.69
5.58
5.82
6.61
7.10
5.71
6.19
8.50
7.88
7.81
7.38
6.78
7.29
5.90
5.29
4.42
4.24
5.36
4.99
4.36
4.50
4.60
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Table A4.°°Peltigera aothosa lichen analytical results for the Urangell-Saint Elias National Park and Preserve study 
area, Alaska (converted to dry-weight basis).

Saiple

HE01LC
UE01LX
WE02L1
UE02L2
WE02L3
UE02LC
UE03LC
UE04LC
UE05L1
UE05L2
UE05L3
WE05LC
UE06LC
ME07LC
UE08L1
UE08L2
UE08L3
UE08LC
WEOPLC
UE10LC
WE11L1
WE11L2
UE11L3
WE11LC

WN01LC
UN01LX
UN02LC
UN03L1
UN03L2
UN03L3
HN03LC
UN04LC
UN05LC
UN06L1
UN06L2
UN06L3
HN06LC
WN07LC
UN08LC
WN09L1
MN09L2
UN09L3
MN09LC
UN10LC
UN10LX

Latitude Longitude

622330 1450700
622330 1450700
622318 1450648
622318 1450M8
622318 1450648
622318 1450648
622248 1450554
622142 1450430
622218 1450342
622218 1450342
622218 1450342
622218 1450342
622054 1445948
622006 1445630

* 621936 1445318
621936 1445318
621936 1445318
621936 1445318
621842 1445136
621830 1444918
621730 1444642
621730 1444642
621730 1444642
621730 1444642

622348 1450648
622348 1450648
622342 1450612
622424 1450542
622424 1450542
622424 1450542
622424 1450542
622512 1450512
622642 1445936
622448 1445242
622448 1445242
622448 1445242
622448 1445242
622618 1445130
622712 1444900
623518 1443142
623518 1443142
623518 1443142
623518 1443142
623730 1443030
623730 1443030

Al, *

0.321
0.328
0.289
0.305
0.291
0.300
0.574
0.523
0,606
0.611
0.484
0.600
0.692
0.496
0.364
0.462
0.368
0.361
0.473
0.573
0.592
0.702
0.685
0.724

0.331
0.328
0.293
0.340
0.379
0.274
0.337
0.532
0.468
0.355
0.540
0.413
0.417
0.442
0.281
0.279
0.189
0.219
0.229
0.265
0.262

Ca, *

0.414
0.417
0.374
0.438
0.348
0.387
0.507
0.490
0.549
0.657
0.440
0.574
0.567
0.430
0.359
0.427
0.359
0.358
0.400
0.472
0.450
0.493
0.501
0.521

0.485
0.483
0.455
0.401
0.381
0.315
0.364
0.524
0.440
0.341
0.499
0.394
0.401
0.405
0.332
0.345
0.269
0.276
0.291
0.395
0.393

Fe, *

USL

0.188
0.189
0.167
0.173
0.171
0.172
0.330
0.302
0.347
0.342
0.284
0.341
0.383
0.271
0.197
0.253
0.201
0.198
0.261
0.321
0.326
0.393
0.387
0.407

North

0.191
0.191
0.166
0.201
0.223
0.160
0.197
0.311
0.273
0.221
0.331
0.256
0.262
0.283
0.148
0.148
0.103
0.118
0.122
0.145
0.142

K, *

Traverse

0.635
0.644
0.737
0.591
0.596
0.625
0.573
0.533
0.597
0.710
0.581
0.647
0.619
0.585
0.528
0.567
0.522
0.546
0.530
0.594
0.658
0.562
0.538
0.599

Traverse

0.657
0.654
0.678
0.619
0.662
0.550
0.594
0.580
0.648
0.514
0.587
0.559
0.566
0.535
0.532
0.527
0.525
0.507
0.502
0.490
0.492

Hg, *

0.146
0.146
0.136
0.144
0.126
0.137
0.193
0.195
0.213
0.251
0.179
0.221
0.207
0.170
0.154
0.183
0.145
0.155
0.169
0.213
0.203
0.226
0.237
0.239

0.154
0.154
0.150
0.164
0.147
0.122
0.144
0.205
0.165
0.138
0.186
0.154
0.158
0.163
0.114
0.134
0.113
0.120
0.121
0.123
0.122

Na, *

0.104
0.105
0.089
0.102
0.089
0.095
0.175
0.164
0.189
0.230
0.149
0.199
0.214
0.153
0.119
0.141
0.113
0.114
0.144
0.176
0.182
0.216
0.210
0.223

0.102
0.101
0.096
0.104
0.116
0.083
0.102
0.162
0.144
0.106
0.162
0.124
0.124
0.132
0.086
0.085
0.059
0.068
0.070
0.081
0.079

Ash, *

5.99
5.96
5.71
5.85
5.23
5.68
8.30
7.50
8.65
10.0
7.09
8.98
9.38
6.97
5.62
6.67
5.44
5.46
6.62
7.82
8.12
8.78
8.68 ,
9.21

5.92
6.00
5.60
5.73
5.96
4.66
5.50
7.84
6,97
5.35
7.73
6.21
6.22
6.45
4.63
4.66
3.75
3.99
4.18
4.54
4.56
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Table A4. Peltigera aothosa lichen analytical results for the Urangell-Saint Elias National Park and Preserve study 
area, Alaska (converted to dry-weight basis) (continued).

Saiple

HS01LC
US01LX
HS02LC
US03L1
HS03L2
WS03L3
US03LC
US04LC
NS05LC
US06L1
WS06L2
US06L3
US06LC
WS07LC
WS08LC
WS09L1
WS09L2
WS09L3
MS09LC
MS10LC
WS11LC
US11LX

Latitude

622324
622324
622312
622248
622248
622248
622248
622118
621900
621300
621300
621300
621300
621206

' 621206
621100
621100
621100
621100
620730
620112
620112

Longitude

1450724
1450724
1450718
1450712
1450712
1450712
1450712
1450630
1450648
1450436
1450436
1450436
1450436
1450412
1450554
1450354
1450354
1450354
1450354
1450318
1445918
1445918

Al, *

0.272
0.273
0.314
0.345
0.388
0.315
0.330
0.646
0.559
0.533
0.517
0.449
0.505
0.382
0.303
0.235
0.204
0.303
0.271
0.224
0.244
0.251

Ca,*

0.520
0.519
0.492
0.506
0.568
0.417
0.468
0.536
0.496
0.589
0.520
0.490
0.539
0.419
0.424
0.384
0.323
0.362
0.377
0.323
0.321
0.330

Fe, *

South 1

0.155
0.158
0.176
0.194
0.219
0.180
0.185
0.371
0.315
0.303
0.286
0.257
0.286
0.211
0.165
0.137
0.112
0.154
0.146
0.127
0.141
0.145

K, *

'raverse

0.632
0.631
0.646
0.687
0.760
0.662
0.687
0.570
0.567
0.578
0.524
0.515
0.539
0.561
0.571
0.504
0.628
0.686
0.604
0.584
0.549
0.566

H

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

g, *

.159

.161

.164

.171

.188

.139

.158

.215

.183

.192

.177

.162

.178

.140

.118

.124

.123

.114

.125

.109

.107

.110

Na, *

0.087
0.086
0.101
0.114
0.126
0.097
0.105
0.199
0.173
0.162
0.161
0.138
0.156
0.119
0.096
0.071
0.063
0.094
0.083
0.068
0.073
0.075

As

5
5
5
6
7
5
6
8
7
7
7
6
7
5
5
4
4
5
4
4
4
4

h, *

.69

.58

.82

.61

.10

.71

.19

.50

.88

.81

.38

.78

.29

.90

.29

.42

.24

.36

.99

.36

.50

.60
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Table A4. Peltigera aothosa lichen analytical results for the Urangell-Saint Elias National Park and Preserve study
a 

Sanple

UE01LC
UE01LX
UE02L1
HE02L2
UE02L3
UE02LC
UE03LC
UE04LC
UE05L1
UE05L2
HE05L3
UE05LC
UE06LC
ME07LC
ME08L1
UE08L2
UE08L3
UE08LC
MEOPLC
UE10LC
UE11L1
UE11L2
UE11L3
UE11LC

UN01LC
UN01LX
UN02LC
UN03L1
UN03L2
HN03L3
UN03LC
UN04LC
UN05LC
WN06L1
WN06L2
WN06L3
UN06LC
WN07LC
UN08LC
WN09L1
MN09L2
WN09L3
UN09LC
UN10LC
UN10LX

rea, Alaska (converted

P, *

0.165
0.166
0.194
0.190
0.132
0.167
0.113
0.087
0.093
0.124
0.112
0.114
0.131
0.112
0.098
0.112
0.086
0.100
0.102
0.116
0.157
0.118
0.114
0.135

0.160
0.161
0.160
0.099
0.125
0.097
0.103
0.126
0.115
0.104
0.107
0.096
0.106
0.087
0.100
0.097
0.102
0.110
0.099
0.092
0.089

Ti, *

0.014
0.017
0.015
0.015
0.013
0.011
0.024
0.031
0.028
0.033
0.029
0.034
0.034
0.026
0.019
0.022
0.016
0.018
0.023
0.017
0.028
0.037
0.036
0.040

0.014
0.017
0.015
0.019
0.020
0.011
0.018
0.033
0.025
0.019
0.033
0.020
0.027
0.021
0.013
0.013
0.010
0.009
0.010
0.011
0.007

to dry-weight basis) (continued).

Mn, PPB

74
75

103
50
84
77

159
147
106
100
122
114
117
211
164
241
242
212
261
267
158
227
245
222

84
87
54

138
163
138
144
198
201
152
216
174
185
183
199
286
236
263
250
160
158

Ba, ppi

36
36
38
36
39

, 38
52
42
50
53
41
50
54
36
25
32
26
26
31
35
35
42
41
43

38
38
35
34
37
27
33
50
43
32
51
38
39
41
26
25 *

19
21
22
29
29

Ce, PPB

East Traverse

1.6
1.6
1.4
1.5
1.5
1.4
2.7
2.3
2.6
2.7
2.3
2.8
3.0
2.1
1.5
2.1
1.6
1.8
2.1
2.5
3.1
2.9
3.0
2.9

North Traverse

1.5
1.5
1.4
1.7
1.8
1.4
1.6
2.5
2.2
1.8
2.6
2.2
2.2
2.7
1.2
1.2
0.8
1.1
1.0
1.3
1.2

Co, PPB

1.2
1.1
1.0
1.0
1.1
1.0
2.0
1.7
2.0
2.0
1.6
2.0
2.3
1.5
1.2
1.5
1.4
1.2
1.6
2.0
1.9
2.4
2.3
2.4

1.2
1.1
1.1
1.2
1.4
1.0
1.2
1.8
1.6
1.4
1.9
1.6
1.6
1.7
0.9
0.9
0.6
0.8
0.8
0.9
0.9

Cr, PPB

2.8
3.7
2.7
2.5
3.0
2.3
4.2
4.3
4.4
4.7
4.9
4.8
5.2
4.1
2.8
3.5
2.6
3.5
3.2
3.8
5.2
6.7
5.3
5.8

2.7
3.9
3.2
3.7
3.1
2.0
2.6
5.6
4.1
3.0
4.7
3.4
3.9
3.6
2.7
2.5
1.6
1.9
1.7
2.0
1.9

CU, ppB

6.8
6.6
6.7
5.6
5.9
5.7

10
11
9.4
9.4
8.6
9.4
9.4

10
8.7
8.8
7.8
8.3
9.9
11
9.3
11
10
11

7.2
7.3
6.3
9.5
8.0
7.2
8.1

11
8.9
7.4

11
9.1
9.2
9.8
7.1
6.8
6.2
6.1
6.2
6.6
6.7
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Table A4. Peitigera aothosa lichen analytical results for the Wrangell-Saint Elias National Park and Preserve study 
area, Alaska (converted to dry-weight basis) (continued).

Sanple

US01LC
US01LX
US02LC
US03L1
US03L2
US03L3
WS03LC
HS04LC
US05LC
US06L1
US06L2
US06L3
US06LC
MS07LC
WS08LC
US09L1
MS09L2
MS09L3
MS09LC
WS10LC
MS11LC
WS11LX

P, *

0.122
0.123
0.130
0.196
0.149
0.151
0.160
0.094
0.104
0.110
0.103
0.098
0.104
0.116
0.119
0.108
0.120
0.150
0.125
0.148
0.142
0.146

Ti, t

0.009
0.015
0.009
0.016
0.009
0.015
0.015
0.040
0.033
0.030
0.028
0.026
0.029
0.019
0.013
0.013
0.011
0.013
0.009
0.011
0.012
0.012

Mn, ppi

64
64

128
54
84
171
99

228
146
177
141
120
147
110
116
233
138
126
173
199
222
225

Ba, ppi Ce

South

33
33
38
47
60
39
47
51
50
48
43
41
44
36
39
27
21
41
32
31
33
34

> PPI

Traverse

1.3
1.2
1.5
1.7
1.8
1.7
1.7
2.8
2.4
2.4
2.6
2.3
2.4
1.6
1.4
1.0
0.9
1.4
1.3
1.1
1.3
1.3

Co, ppi

1.0
1.1
1.1
1.1
1.3
1.0
1.0
2.2
1.8
2.0
1.5
1.6
1.7
1.2
1.0
0.8
0.7
1.0
0.8
0.8
0.9
0.9

Cr, ppi

2.1
2,2
2.4
2.7
2.9
3.4
3.7
5.0
4.3
5.4
3.7
4.5
3.9
3.6
2.1
1.8
2.0
2.1
1.7
1.7
1.9
1.7

Cu, ppa

6.5
7.1
7.0
6.3
7.6
7.0
6.9
10
11
11
9.0

10
9.8
8.3
7.3
8.3
7.0
6.3
7.1
5.5
5.9
5.9
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Table A4.~Peltigera aothosa lichen analytical results for the Urangell-Saint Elias National Park and Preserve study 
area, Alaska (converted to dry-weight basis) (continued).

Saiple

WE01LC
WE01LX
WE02L1
UE02L2
WE02L3
WE02LC
UE03LC
UE04LC
UE05L1
WE05L2
UE05L3
UE05LC
WE06LC
WE07LC
WE08L1
WE08L2
WE08L3
UE08LC
HEOPLC
WE10LC
WE11L1
WE11L2
WE11L3
HE11LC

WN01LC
WN01LX
WN02LC
WN03L1
WN03L2
WN03L3
WN03LC
HN04LC
HN05LC
HN06L1
WN06L2
UN06L3
WN06LC
WN07LC
WN08LC
WN09L1
WN09L2
WN09L3
WN09LC
WN10LC
WN10LX

Ga, ppi

0.7
0.8
0.7
0.7
0.6
0.6
1.2
1.1
1.1
1.3
1.1
1.3
1.4
1.1
0.7
1.0
0.7
0.9
1.0
1.3
1.4
1.4
1.5
1.7

0.7
0.7
0.7
0.7
0.9
0.7
0.7
1.3
1.0
0.8
1.1
0.9
0.8
1.0
0.7
0.7
0.4
0.6
0.5
0.6
0.5

La, ppi

1.0
1.0
0.9
0.9
0.9
0.9
1.7
1.4
1.6
1.6
1.5
1.7
2.0
1.3
1.0
1.3
1.0
1.0
1.3
1.6
1.5
1.8
1.8
1.8

1.0
1.0
0.9
1.0
1.2
0.8
1.0
1.5
1.4
1.2
1.6
1.4
1.4
1.5
0.8
0.8
0.6
0.6
0.7
0.8
0.8

Li, ppi

0.7
0.7
0.6
0.6
0.6
0.6
1.1
1.0
1.1
1.2
0.9
1.1
1.2
0.8
0.7
0.8
0.7
0.7
0.8
0.9
0.9
1.1
1.0
1.1

0.7
0.7
0.6
0.7
0.8
0.6
0.7
1.0
0.9
0.7
1.0
0.8
0.9
0.9
0,5
0.5
0.3
0.4
0.4
0.5
0.5

Ho, ppi

East

(0.5
(0.5
(0.5
0.4

(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5

North

(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
(0.5
0.2
(0.5
0.3
0.4
0.2
(0.5
(0.5

Nd, ppi

Traverse

1.0
0.9
0.8
0.8
0.9
0.9
1.7
1.4
1.5
1.5
1.5
1.7
2.0
1.4
0.9
1.3
0.8
0.9
1.3
1.5
1.5
1.8
2.0
1.9

Traverse

0.9
0.9
0.9
1.0
1.2
0.9
0.9
1.5
1.4
1.1
1.7
1.2
1.6
1.7
0.8
0.8
0.4
0.6
0.6
0.6
0.6

Ni, ppi

3.1
2.9
2.1
2.0
2.0
2.2
4.2
4.4
4.6
4.8
3.9
4.2
5.3
3.5
3.2
3.5
3.0
3.1
4.2
5.4
4.5
6.8
6.2
5.7

2.5
2.6
2.4
2.8
3.0
2.3
2.8
4.5
3.4
3.0
5.0
3.7
3.9
4.1
2.4
2.3
1.7
1.8
2.0
2.5
2.4

Pb, ppi

1.1
1.1
0.7
0.9
0.9
0.6
0.7
0.8
(0.5
(0.5
0.7
(0.5
(0.5
(-0.5
0.5
0.6
0.4
0.7
(0.5
0.9
(0.5
(0.5
0.8
(0.5

0.9
1.0
0.6
0.9
0.7
0.7
0.8
0.9
0.7
0.6
0.7
0.6
0.6
0.6
0.4
0.5
0.4
0.5
0.5
0.6
0.6

Sc, ppi

0.7
0.7
0.6
0.6
0.6
0.6
1.2

V 1.1

1.3
1.3
1.1
1.3
1.4
1.0
0.7
0.9
0.7
0.7
0.9
1.1
1.1
1.3
1.4
1.5

0.7
0.7
0.6
0.7
0.8
0.6
0.7
1.2
1.0
0.8
1.2
0.9
1.0
1.0
0.5
0.5
0.4
0.5
0.5
0.5
0.5
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Table A4.--Peltigera aothosa lichen analytical results for the Urangell-Saint Ellas National Park and Preserve study 
area, Alaska (converted to dry-Height basis) (continued).

Sample

WS01LC
WS01LX
WS02LC
WS03L1
WS03L2
US03L3
WS03LC
US04LC
WS05LC
WS06L1
WS06L2
WS06L3
MS06LC
WS07LC
US08LC
WS09L1
WS09L2
WS09L3
WS09LC
WS10LC
WS11LC
WS11LX

Ga, ppn

0.6
0.6
0.7
0.7
0.9
0.7
0.8
1.5
1.3
1.2
1.2
0.9
1.1
0.8
0.6
0.6
0.5
0.7
0.6
0.5
0.6
0.6

La, ppn

0.9
0.9
0.9
1.1
1.1
1.0
1.1
1.7
1.5
1.6
1.5
1.4
1.5
1.1
1.0
0.8
0.6
0.9
0.8
0.7
0.8
0.9

Li, ppn

0.6
0.6
0.6
0.7
0.8
0.7
0.7
1.2
1.2
1.1
1.0
0.9
1.0
0.8
0.6
0.5
0.5
0.6
0.5
0.5
0.5
0.6

Mo,

<0.5
<0.5
(0.5
0.9

<0.5
<0.5
0.5
{0.5
<0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5
{0.5

ppn Nd, ppn

South Traverse

0.9
0.7
0.8
0.9
1.2
0.9
0.9
1.9
1.4
1.6
1.7
1.4
1.5
1.1
0.7
0.8
0.6
0.9
0.7
0.7
0.7
0.7

Ni, PP«

2.6
2.0
2.4
2.8
2.9
2.6
2.5
4.9
4.0
3.9
3.7
3.5
3.6
3.2
2.3
1.7
1.4
1.3
1.6
1.4
1.5
1.7

Pb, ppn

1.0
1.1
0.7
0.6
0.9
0.6
0.7
0.8
{0.5
0.9
0.9
0.8
0.8
0.6
0.6
0.6
0.6
0.6
0.5
0.5
0.6
0.6

Sc, ppn

0.6
0.6
0.6
0.7
0.9
0.7
0.7
1.4
1.2
1.2
1.0
0.9
1.1
0.8
0.6
0.5
0.4
0.5
0.5
0.4
0.5
0.5
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Table A4. Peltiaera apthosa lichen analytical results for the Urangell-Saint Elias National Park and Preserve study
area, Alaska

Saaple

WE011C
WE01LX
WE02L1
UE02L2
UE02L3
WE02LC
ME03LC
WE04LC
UE05L1
WE05L2
UE05L3
WE05LC
WE06LC
WE07LC
HE08L1
WE08L2
y£08L3
WE08LC
HEOPU
UE10LC
WE11L1
WE11L2
WE1IL3
WE11LC

MN01LC
UNOiLX
UN02LC
WN03L1
UN03L2
WN03L3
UN03LC
WN04LC
WN05LC
UN06L1
WN06L2
UN06L3
HN06LC
WN07LC
WN08LC
UN09L1
UN09L2
UN09L3
HN09LC
WN10LC
HN10LX

Sr, ppi

31
31
29
32
28
30
44
42
48
53
36
48
53
38
32
40
32
33
36
44
44
50
49
52

34
33
34
30
30
23
28
39
35
26
40
31
31
30
24
25
19
20
21
25
25

(converted to dry-Height basis) (continued).

V, PPI

5.8
5.8
5.1
5.4
5.3
5.3

10
9.3

11
11
9.1

11
12
8.4
6.0
7.5
6.0
6.0
7.9
9.5
9.8

12
12
12

5.9
6.0
5.2
6.3
7.0
5.0
6.2
9.8
8.6
7.0

10
8.0
8.2
8.9
4.5
4.5
3.1
3.6
3.7
4.4
4,3

Y, PPI

0.7
0.8
0.6
0.7
0.7
0.7
1.3
1.1
1.3
1.3
1.1
1.3
1.6
1.1
0.8
1.0
0.8
0.8
1.1
1.3
1.5
1.6
1.6
1.7

0.7
0.7
0.7
0.7
0.9
0.7
0.8
1.2
1.1
0.9
1.2
1.1
1.1
1.2
0.6
0.6
0.4
0.4
0.5
0.6
0.6

Yb, ppi

(0.1
(0.1
(0.1
(0.1
(0.1
<0.1
(0.1
0.2
<0.1
(0.1
0.1
(0.1
<0.1
(0.1
(0.1
(0.1
<0.1
<0.1
(0.1
(0.1
0.2
0.2
0.2
(0.1

(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1

Zn, ppi

East Traverse

27
27
31
29
29
26
37
37
30
30
29
30
22
40
28
50
33
36
34
43
28
31
26
30

North Traverse

28
31
21
30
33
24
28
42
32
30
42
32
36
28
33
43
39
38
39
46
44

Hg, PPI

0.08
0.07
0.12
0.11
0.06
0.11
0.09
0.06
0.06
0.06
0.05
0.06
0.09
0.06
0.08
0.10
0.06
0.09
0.07
0.11
0.08
0.09
0.10
0.11

0.08
0.07
0.07
0.07
0.08
0.04
0.04
0.09
0.08
0.11
0.12
0.06
0.07
0.08
0.11
0.08
0.10
0.09
0.07
0.11
0.11

Total S, *

0.07
0.07
0.09
0.07
0.07
0.07
0.10
0.08
0.08
0.08
0.08
0.08
0.07
0.09
0.07
0.09
0.08
0.08
0.08
0.08
0.07
0.07
0.06
0.07

0.09
0.09
0.09
0.09
0.08
0.08
0.08
0.09
0.08
0.09
0.08
0.08
0.08
0.08
0.08
0.10
0.09
0.09
0.09
0.09
0.09
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Table A4. Peltigera aothosa lichen analytical results for the Hrangell-Saint Elias National Park and Preserve study
area, Alaska

Saaple

HS01LC
HS01LX
HS02LC
US03L1
US03L2
HS03L3
HS03LC
HS04LC
HS05LC
US06L1
HS06L2
HS06L3
US06LC
HS07LC
HS08LC
WS09L1
HS09L2
MS09L3
WS09LC
WS10LC
HS11LC
HS11LX

Sr, pp»

35
35
33
39
48
29
36
48
43
44
40
37
41
31
31
23
21
32
27
22
22
23

(converted to dry-Height basis) (continued).

V, PPI Y, PPI

4.7
4.9
5.4
5.9
6.7
5.5
5.8

11
10
9.6
9.0
8.1
9.0
6.4
4.9
4.1
3.3
4.3
4.2
3.7
4.1
4.2

0.6
0.6
0.7
0.8
0.9
0.7
0.7
1.4
1.3
1.3
1.2
1.1
1.2
0.9
0.7
0.5
0.5
0.7
0.6
0.6
0.6
0.6

Yb, pp»

(0.1
(0.1
<0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
(0.1
0.1

Zn, pp»

South Traverse

28
29
30
38
39
28
36
32
23
42
34
34
37
27
27
35
27
21
27
28
25
25

Hg, PPM

0.06
0.09
0.07
0.08
0.09
0.06
0.08
0.08
0.08
0.10
0.09
0.12
0.10
0.11
0.11
0.12
0.12
0.10
0.06
0.12
0.12
0.09

Total S, *

0.09
0.09
0.08
0.07
0.07
0.07
0.07
0.07
0.08
0.10
0.07
0.09
0.09
0.08
0.08
0.11
0.10
0.08
0.09
0.08
0.08
0.08
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Table AS.  Picea glauca (nhite spruce), needles and twigs, analytical results for the Wrangell-Saint Elias
National Park and

Sanple Latitude Longitude

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

Al, * Ca, * Fe, * K, % Hg, * Na, * P, * Ti, *

East Traverse

HE01SP1
ME01SP1X
ME02SP
WE03SP
WE04SP
UEOSSP
UE06SP
WE07SP
UEOSSP
HE09SP
WE10SP
UE10SP2
ME115P
WE11SPX

622330
622330
622318
622248
622142
622218
6220S4
622024
621936
621842
621830
621830
621730
621830

1450700
1450700
14S0648
14SOS54
14S0430
1450342
1445948
1445830
1445318
1445136
1444918
1444918
1444042
1444642

0
0
0
2
0
1
2
1
1
1
1
0
1
1

.79

.73

.64

.0

.85

.5

.5

.5

.2

.2

.5

.94

.3

.2

17
17
18
20
20
19
18
19
21
22
20
18
17
17

0.55
0.50
0.40
1.2
0.58
0.99
1.5
0.88
0.80
0.76
0.92
0.60
0.58
0.74

11
11
11
9.3

14
11
9.1
10
9.6
11
9.3
6.8

14
13

2.1
2.1
1.7
2.5
3.5
3.5
2.3
2.1
2.5
2.3
2.2
1.9
2.5
2.5

0.28
0.27
0.22
0.67
0.35
0.55
0.87
0.51
0.46
0.45
0.55
0.33
0.47
0.45

2.6
2.6
2.3
2.2
2.5
3.2
2.5
2.2
2.4
2.3
2.1
1.4
3.2
3.8

0.05
0.05
0.04
0.10
0.05
0.07
0.20
0.10
0.07
0.05
0.10
0.07
0.05
0.07

North Traverse

UN01SP
UN01SPX
UN02SP
HN03SP
UN04SP
UNOSSP
UN06SP
UN07SP
UNOSSP
WN09SP
WN10SP
UN10SPX

622348
622348
622342
622424
622512
622642
622448
622618
622712
623S18
623730
623730

1450648
1450648
1450612
1450542
1450512
1445936
1445242
1445130
1444900
1443142
1443030
1443030

0
0
0
1
0
1
1
1
0
0
0
0

.83

.81

.67

.5

.74

.7

.9

.5

.92

.72

.90

.91

18
17
17
20
21
19
20
19
22
18
24
25

0.53
0.55
0.41
1.0
0.50
1.1
1.3
1.0
0.58
0.52
0.58
0.62

15
15
14
10
9.5
11
8.2
8.6
9.7
16
8.6
8.9

2.4
2.3
2.3
3.4
2.8
2.5
2.5
2.4
2.2
2.6
2.0
2.1

0.31
0.30
0.25
0.53
0.29
0.58
0.65
0.52
0.34
0.27
0.33
0.33

3.4
3.4
3.3
2.5
1.9
2.3
1.6
2.1
2.1
2.8
1.8
1.9

0.05
0.05
0.04
0.10
0.05
0.10
0.10
0.10
0.05
0.05
0.05
0.06

South Traverse

WS01SP
US01SPX
US02SP
US03SP
US04SP1
US04SP2
WS04SP3
US06SP
MS07SP
WS08SP
WS09SP
US10SP

622324
622324
621024
622248
622118
622118
622118
621300
621206
621206
621100
620730

1450724
1450724
1450718
1450712
1450630
1450630
1450630
1450436
1450412
1450554
1440354
1450318

0
0
0
0
1
1
1
1
0
0
0
0

.61

.61

.78

.69

.8

.1

.0

.5

.91

.79

.46

.54

19
19
18
17
19
18
21
22
20
21
21
21

0.46
0.45
0.54
0.48
1.1
0.75
0.67
0.97
0.64
0.49
0.20
0.20

14
14
12
13
10
12
9.5
8.9

13
9.9

15
10

2.0
2.0
2.2
2.3
2.0
2.3
2.1
1.3
2.4
1.9
2.6
1.9

0.22
0.22
0.29
0.26
0.63
0.39
0.37
0.51
0.33
0.29
0.20
0.20

2.8
2.7
2.7
3.3
2.0
2.2
1.8
1.8
3.2
2.2
1.7
1.9

0.04
0.04
0.05
0.05
0.10
0.06
0.05
0.10
0.06
0.04
0.02
0.03
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Table A5.-- Picea glauca (white spruce), needles and twigs, analytical results for the Mrangell-Saint Elias
National Park and Preserve study area, Alaska (ash-weight basis, unless noted with an *) (continued).

Saaple

ME01SP1
ME01SP1X
WE02SP
ME03SP
WE04SP
WE05SP
UE06SP
WE07SP
HE08SP
HE09SP
HE10SP
UE10SP2
WE11SP
HE11SPX

WN01SP
UN01SPX
WN02SP
HN03SP
HN04SP
WN05SP
UN06SP
WN07SP
WN08SP
MN09SP
WN10SP
WN10SPX

US01SP
WS01SPX
MS02SP
HS03SP
MS04SP1
WS04SP2
WS04SP3
HS06SP
MS07SP
WS08SP
WS09SP
MS10SP

Hn, ppa

3400
2800
2600
15000
19000
6500

14000
29000
14000
30000
31000
6300

14000
21000

2800
3800
1100
14000
13000
26000
18000
23000
27000
30000
15000
16000

2500
2200
2400
2100

25000
24000
26000
18000
20000
6000

13000
5300

Ag, PPB

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
<4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

ssssrsssrss

As, ppa

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Au, ppl

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Ba, PPB

EiSL

1800
1800
2200
820

1000
1300
1100
470
460
320
240
140
240
230

North

1400
1400
2300
1000
1100
730
650
810
650
500

1200
1200

South

1400
1400
1700
2700
1400
920
700
900
760
830
670
1200

Be, PPB

Traverse

<2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

Traverse

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

Traverse

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

Bi, PPB

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20
(20

Cd, PPB

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

Ce, PPB

(8
(8
(8
9

(8
(8
10
9

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

(8
(8
(8
9

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

(8
(8
(8
(8
9
(8
(8
(8
(8
(8
(8
(8



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

Sample

ME01SP1
WE01SP1X
UE02SP
ME03SP
UE04SP
WE05SP
UE06SP
ME07SP
WE08SP
ME09SP
UE10SP
UE10SP2
WE11SP
WE11SPX

WN01SP
UN01SPX
UN02SP
UN03SP
UN04SP
UNOSSP
UN06SP
WN07SP
UN08SP
MN09SP
UN10SP
MN10SPX

WS01SP
MS01SPX
MS02SP
MS03SP
MS04SP1
WS04SP2
WS04SP3
US06SP
MS07SP
WS08SP
WS09SP
WS10SP

Co, ppn

5
5
6
9
5
7
9
6
5
6
6
5
7
7

6
5
5
7
6
9
8
7
6
4
6
5

6
5
6
5
7
7
6
8
5
5
4
5

Cr.ppB

20
20
10
55
27
37
66
50
35
41
51
22
26
34

21
20
20
42
21
49
63
50
28
24
25
27

20
20
21
20
48
30
30
38
28
20
10
10

Cu, ppn

39
40
39
60
73
52
65
66
56
62
62
43
69
73

63
59
53
67
57
69
61
55
63
63
53
53

59
57
45
47
68
61
50
48
59
47
71
51

Eu, ppn

(4
(4
<4
<4
<4
(4
(4
(4
(4
(4
(4
(4
<4
<4

(4
<4
<4
<4
(4
(4
(4
(4
(4
(4
<4
(4

(4
(4  
(4
(4
(4
<4
(4
<4
(4
(4
(4
(4

Ga,

<8
(8
(8
22
28
10
22
36
20
36
39
10
20
26

<8
<8
<8
20
20
34
23
29
34
32
20
25

<8
<8
(8
(8
32
29
33
25
30
10
10
(8

ppn Ho, ppn

East Traverse

(8
<8
<8
<8
(8
<8
(8
(8
<8
<8
(8
<8
(8
(8

North Traverse

<8
(8
<8
<8
<8
(8
<8
(8
(8
<8
<8
(8

South Traverse

<8
<8
(8
(8
(8
(8
(8
(8
<8
<8
(8
(8

La, ppn

(4
<4
<4
6
4
6
8
6
5
5
5
<4
4
4

4
<4
4
5
4
6
7
6
4

<4
4
4

<4
<4
(4
(4
6
5
4
5
5
(4
<4
(4

Li, ppn

5
5

(4
10
10
10
9
8
7
6
7
5
5
6

4
4
4

10
9
10
10
20
5
5

  5

5

4
4
6
5

10
8

10
9
6
5

(4
<4

Mo, ppn

(4
<4
(4
<4
(4
<4
<4
(4
(4
(4
(4
(4
<4
4

(4
(4
(4
(4
(4
(4
(4
(4
(4
5

(4
<4

<4
(4
6
8

<4
(4
(4
{4
<4
<4
(4
(4
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Table AS.  Picea glauca (white spruce), needles and twigs, analytical results for the Urangell-Saint Elias
National Park and Preserve study area, Alaska (ash-weight basis, unless noted with an *) (continued).

Sanple

UE01SP1
ME01SP1X
WE02SP
UE03SP
HE04SP
UE05SP
UE06SP
WE07SP
UE08SP
UE09SP
UE10SP
UE10SP2
WE11SP
ME11SPX

UN01SP
WN01SPX
WN02SP
WN03SP
UN04SP
UN05SP
UN06SP
MN07SP
UN08SP
WN09SP
UN10SP
UN10SPX

HS01SP
WS01SPX
HS02SP
WS03SP
HS04SP1
WS04SP2
WS04SP3
WS06SP
HS07SP
WS08SP
HS09SP
HS10SP

Nb,

<8
(8
(8
(8
(8
(8
(8
<8
(8
(8
<8
(8
<8
(8

(8
{8
(6
(8
(8
(8
(8
(8
(8
(8
(8
(8

(8
(8
(8
(8
(8
(8
(8
(8
(8
(8
<8
(8

ppn Nd, ppn

(8
(8
(8
(8
(8
{8
9
(8
(8
(8
10
(8
(8
(8

<8
<8
(8
10
(8
(8
10
(8
(8
(8
(8
8

(8
(8
(8
(8
(8
<8
(8
(8
(8
(8
(8
(8

Ni, ppn

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

20
20
20
28
20
32
41
34
20
20
20
20

38
10
21
20
31
26
23
23
21
20
10
20

Pb, ppn

(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
(8
(8
(8

VV f

(4
(4
(4
5

(4
(4
6
(4
(4
(4
(4
(4
(4
(4

(4
(4
<4
(4
(4
4
5
(4
(4
(4
(4
<4

(4
(4
(4
(4
(4
<4
(4
(4
(4
(4
(4
(4

ppn Sn, ppn

East Traverse

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

North Traverse

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

South Traverse

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

Sr, ppn

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

1300
1300
1300
1500
820
730
610
720
680
860
1100
ll'OO

Ta, ppn

(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

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

Th, ppn

(8
(8
(8
<8
(8
(8
(8
8
(8
10
10
(8
(8
(8

(8
(8
(8
(8
(8
10
(8
9

(8
10
(8
(8

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

U, PI

(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

(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200
(200



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

Saaple

WE01SP1
WE01SP1X
WE02SP
WE03SP
UE04SP
WE05SP
WE06SP
WE07SP
UE08SP
WE09SP
WE10SP
WE10SP2
WE11SP
WE11SPX

UN01SP
UN01SPX
WN02SP
UN03SP
UN04SP
UNOSSP
UN06SP
UN07SP
UNOSSP
WN09SP
WN10SP
UN10SPX

WS01SP
WS01SPX
WS02SP
WS03SP
WS04SP1
WS04SP2
WS04SP3
US06SP
WS07SP
WS08SP
WS09SP
WS10SP

V, ppi Y, ppl

20
10
10
39
20
32
51
26
22
20
26
20
20
20

10
20
8

31
10
32
39
32
20
10
20
20

10
10
10
10
32
21
20
28
20
10
7
7

(4
<4
<4
4

<4
<4
6
4

(4
(4
4
(4
(4
<4

(4
<4
(4
<4
(4
4
5
4

(4
<4
<4
(4

(4
<4
<4
(4
4
(4
(4
(4
<4
(4
(4
(4

Yb, ppa

(2
<2
(2
(2
<2
<2
(2
(2
(2
(2
(2
<2
<2
(2

<2   >
,';?

(2
(1
(2
(2
(2
(2
(2
(2
(2

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

Zn, ppa

970
970
940
1700
2300
2000
1200
2100
1800
1600
1900
1200
1500
1500

1300
1300
910
2200
1900
2000
1700
2100
2200
2700
2700
2700

1000
1000
1100
1400
1900
1700
1700
1900
1500
1600
2100
800

Hg, PPI*

East

0.04
0.02
0.07
0.03
0.02
0.03
0.02
0.02
0.03
0.03
0.02
0.02

(0.01
0.02

North

0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.02
0.03
0.02
0.02
0.03

South

0.02
0.05
0.02
0.02
0.02
0.03
0.02
0.03
0.03
0.02
0.02
0.06

Total S, *«

Traverse

0.06
0.06
0.06
0.05
0.06
0.05
0.05
0.06
0.05
0.05
0.05
0.07
0.06
0.07

Traverse

0.06
0.06
0.08
(0.05
0.06
0.06
0.05
0.07
0.06
0.06
0.06
0.06

Traverse

0.07
0.07
0.06
0.06
0.05
0.07
0.06
0.05
0.06
0.05
0.07
0.07

Ash, **

4.94
4.83
5.12
4.15
2.95
3.60
3.96
3.70
3.26
3.77
3.31
5.41
3.18
3.21

3.81
3.98
5.52
2.56
3.73
3.82
3.84
3.93
3.15
2.48
3.82
3.64

4.42
4.20
4.55
4.46-
3.92
3.68
4.07
4.82
3.24
3.84
2.72
4.48
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Table A6.  Picea glauca (white spruce), needles and twigs, analytical results for the Urangell-Saint Elias 
National Park and Preserve study area, Alaska (converted to dry-weight basis).

Saiple

UE01SP1
ME01SP1X
UE02SP
UE03SP
UE04SP
UE05SP
UE06SP
WE07SP
UE08SP
WE09SP
UE10SP
UE10SP2
WE11SP
WE11SPX

UN01SP
WN01SPX
UN02SP
UN03SP
UN04SP
UN05SP
UN06SP
UN07SP
UN08SP
UN09SP
UN10SP
UN10SPX

US01SP
US01SPX
MS02SP
WS03SP
MS04SP1
MS04SP2
WS04SP3
US06SP
HS07SP
US08SP
WS09SP
US10SP

Latitude

622330
622330
622318
622248
622142
622218
622054
622024
621936
621842
621830
621830
621730
621830

622348
622348
622342
622424
622512
622642
622448
622618
622712
623518
623730
623730

622324
622324
621024
622248
622118
622118
622118
621300
621206
621206
621100
620730

Longitude

1450700
1450700
1450646
1450554
1450430
1450342
1445948
1445830
1445318
1445136
1444918
1444918
1444042
1444642

1450648
1450648
1450612
1450542
1450512
1445936
1445242
1445130
1444900
1443142
1443030
1443030

1450724
1450724
1450718
1450712
1450630
1450630
1450630
1450436
1450412
1450554
1440354
1450318

Al, *

0.039
0.035
0.033
0.083
0.025
0.054
0.099
0.056
0.039
0.045
0.050
0.051
0.041
0.039

0.032
0.032
0.037
0.038
0.028
0.065
0.073
0.059
0.029
0.018
0.034
0.033

0.027
0.026
0.035
0.031
0.071
0.040
0.041
0.072
0.029
0.030
0.013
0.024

Ca,

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
1
0
0
0
0

*

.84

.82

.92

.83

.59

.68

.71

.70

.68

.83

.66

.97

.54

.55

.69

.68

.94

.51

.78

.73

.77

.75

.{ 9

.45

.92

.91

.84

.80

.82

.76

.74

.66

.85

.06

.65

.81

.57

.94

Fe

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

, *
East

.027

.024

.020

.050

.017

.036

.059

.033

.026

.029

.030

.032

.018

.024

North

.020

.022

.023

.026

.019

.042

.050

.039

.018

.013

.022

.023

South

.020

.019

.025

.021

.043

.028

.027

.047

.021

.019

.005

.009

K, *

Traverse

0.54
0.53
0.56
0.39
0.41
0.40
0.36
0.37
0.31
0.41
0.31
0.37
0.45
0.42

Traverse

0.57
0.60
0.77
0.26
0.35
0.42
0.31
0.34
0.31
0.40
0.33
0.32

Traverse

0.62
0.59
0.55
0.58
0.39
0.44
0.39
0.43
0.42
0.38
0.41
0.45

Mg, *

0.104
0.101
0.087
0.104
0.103
0.126
0.091
0.078
0.082
0.087
0.073
0.103
0.080
0.080

0.091
0.092
0.127
0.087
0.104
0.096
0.096
0.094
0.069
0.064
0.076
0.076

0.088
0.084
0.100
0.103
0.078
0.085
0.085
0.063
0.078
0.073
0.071
0.085

Na, *

0.014
0.013
0.011
0.028
0.010
0.020
0.034
0.019
0.015
0.017
0.018
0.018
0.015
0.014

0.012
0.012
0.014
0.014
0.011
0.022
0.025
0.020
0.011
0.007
0.013
0.012

0.010
0.009
0.013
0.012
0.025
0.014
0.015
0.025
0.011
0.011
0.005
0.009

P. *

0.128
0.126
0.118
0.091
0.074
0.115
0.099
0.081
0.078
0.087
0.070
0.076
0.102
0.122

0.130
0.135
0.182
0.064
0.071
0.088
0.061
0.083
0.066
0.069
0.069
0.069

0.124
0.113
0.123
0.147
0.078
0.081
0.073
0.087
0.104
0.084
0.046
0.085
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Table A6.-- Picea glauca fyhite spruce), needles and twigs, analytical results for the Urangell-Saint Elias 
National Park and Preserve study area, Alaska (converted to dry-weight basis) (continued).

Saaple

WE01SP1
UE01SP1X
HE02SP
UE03SP
HE04SP
UE05SP
UE06SP
ME07SP
HE08SP
ME09SP
UE10SP
UE10SP2
ME11SP
UEllSPX

UN01SP
UN01SPX
UN02SP
UN03SP
UN04SP
WN05SP
UN06SP
MN07SP
WN08SP
WN09SP
UN10SP
UN10SPX

US01SP
US01SPX
MS02SP
US03SP
US04SP1
WS04SP2
W504SP3
WS06SP
MS07SP
US08SP
WS09SP
WS10SP

Ti, *

0.002
0.002
0.002
0.004
0.001
0.003
0.008
0.004
0.002
0.002
0.003
0.004
0.002
0.002

0.002
0.002
0.002
0.003
0.002
0.004
0.004
0.004
0.002
0.001
0.002
0.002

0.002
0.002
0.002
0.002
0.004
0.002
0.002
0.005
0.002
0.002
0.001
0.001

Mn, PPB

168
135
133
623
561
234
554
1073
456
1131
1026
341
445
674

107
151
61
358
485
993
691
904
851
744
573
582

111
92

109
94

980
883
1058
868
648
230
354
237

Ba, PPB

89
87

113
34
30
47
44
17
15
12
8
8
8
7

53
56

127
26
41
28
25
32
20
12
46
44

62
59
77
120
55
34
28
43
25
32
18
54

Ce, PPB

(0.4
(0.4
(0.4
0.4

(0.4
(0.4
0.4
0.3
(0.4
0.0
(0.4
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
0.2
(0.4
0.4
0.4
(0.4
(0.4
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
(0.4
0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4

Co, PPI

East Traverse

0.2
0.2
0.3
0.4
0.1
0.3
0.4
0.2
0.2
0.2
0.2
0.3
0.2
0.2

North Traverse

0.2
0.2
0.3
0.2
0.2
0.3
0.3
0.3
0.2
0.1
0.2
0.2

South Traverse

0.3
0.2
0.3
0.2
0.3
0.3
0.2
0.4
0.2
0.2
0.1
0.2

Cr, PPB

1.0
1.0
0.5
2.3
0.8
1.3
2.6
1.9
1.1
1.5
1.7
1.2
0.8
1.1

0.8
0.8
1.1
1.1
0.8
1.9
2.4
2.0
0.9
0.6
1.0
1.0

0.9
0.8
1.0
0.9
1.9
1.1
1.2
1.8
0.9
0.8
0.3
0.4

Cu, PPB

1.9
1.9
2.0
2.5
2.2
1.9
2.6
2.4
1.8
2.3
2.1
2.3
2.2
2.3

2.4
2.3
2.9
1.7
2.1
2.6
2.3
2.2
2.0
1.6
2.0
1.9

2.6
2.4
2.0
2.1
2.7
2.2
2.0
2.3
1.9
1.8
1.9
2.3

Ga, PPB

<0.4
(0.4
(0.4
0.9
0.8
0.4
0.9
1.3
0.7
1.4
1.3
0.5
0.6
0.8

(0.4
(0.4
(0.4
0.5
0.7
1.3
0.9
1.1
1.1
0.8
0.8
0.9

(0.4
(0.4
(0.4
(0.4
1.3
1.1
1.3
1.2
1.0
0.4
0.3
(0.4
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Table A6.  Picea glauca (white spruce), needles and twigs, analytical results for the Hrangell-Saint Elias 
National Park and Preserve study area, Alaska (converted to dry-weight basis) (continued).

Sample

UE01SP1
UE01SP1X
ME02SP
WE03SP
UE04SP
UE05SP
UE06SP
WE07SP
UE08SP
UE09SP
UE10SP
ME10SP2
UE11SP
UE11SPX

UN01SP
UN01SPX
UN02SP
UN03SP
UN04SP
UN05SP
UN06SP
HN07SP
UN08SP
HN09SP
UN10SP
UN10SPX

HS01SP
MS01SPX
HS02SP
WS03SP
US04SP1
US04SP2
HS04SP3
MS06SP
MS07SP
MS08SP
US09SP
HS10SP

La, ppfli

(0.4
(0.4
(0.4
0.2
0.1
0.2
0.3
0.2
0.2
0.2
0.2
(0.4
0.1
0.1

0.2
(0.4
0.2
0.1
0.1
0.2
0.3
0.2
0.1
(0.4
0.2
0.1

(0.4
(0.4
(0.4
(0.4
0.2
0.2
0.2
0.2
0.2
(0.4
(0.4
(0.4

Li, PPffl

0.2
0.2

(0.4
0.4
0.3
0.4
0.4
0.3
0.2
0.2
0.2
0.3
0.2
0.2

0.2
0.2
0.2
0.3
0.3
0.4
0.4
0.8
0.2
0.1
0.2
0.2

0.2
0.2
0.3
0.2
0.4
0.3
0.4
0.4
0.2
0.2
(0.4
(0.4

:rrrrrrrrrrrr

Mo, ppa

(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
0.1

(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
0.1
(0.4
(0.4

(0.4
(0.4
0.3
0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4

Nd, ppl

(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
0.4
(0.4
(0.4
(0.4
0.3
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
0.3
(0.4
(0.4
0.4
(0.4
(0.4
(0.4
(0.4
0.3

(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4

i Ni, ppo

East Traverse

1.0
1.0
1.1
1.6
0.8
1.0
1.8
1.6
1.7
1.1
1.4
1.4
1.6
1.5

North Traverse

0.8
0.8
1.1
0.7
0.7
1.2
1.6
1.3
0.6
0.5
0.8
0.7

South Traverse

1.7
0.4
1.0
0.9
1.2
1.0
0.9
1.1
0.7
0.8
0.3
0.9

Sc, ppa

(0.4
(0.4
(0.4
0.2

(0.4
(0.4
0.2
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
(0.4
(0.4
0.2
0.2
(0.4
(0.4
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4

Sr, pp«

54
53
67
24
32
43
36
28
55
37
31
51
23
23

46
48
77
24
27
19
20
21
20
18
36
35

57
55
59
67
32
27
25
35
22
33
30
49

Th, ppa

<0.4
(0.4
<0.4
(0.4
(0.4
(0.4
(0.4
0.3
(0.4
0.4
0.3
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
(0.4
(0.4
0.4
(0.4
0.4
(0.4
0.2
(0.4
(0.4

(0.4
(0.4
(0.4
(0.4
0.3
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
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Table A6.-- Picea glauca (white spruce), needles and twigs, analytical results for the Urangell-Saint Elias 
National Park and Preserve study area, Alaska (converted to dry-weight basis) (continued).

Saople

ME01SP1
HE01SP1X
UE02SP
UE03SP
UE04SP
ME05SP
UE06SP
WE07SP
UE08SP
WE09SP
UE10SP
WE10SP2
HE11SP
UE11SPX

UN01SP
WN01SPX
UN02SP
UN03SP
UN04SP
UNOSSP
UN06SP
MN07SP
UN08SP
MN09SP
UN10SP
WN10SPX

US01SP
MS01SPX
US02SP
WS03SP
WS04SP1
US04SP2
WS04SP3
US06SP
HS07SP
US08SP
WS09SP
MS10SP

V, ppl

1.0
0.5
0.5
1.6
0.6
1.2
2.0
1.0
0.7
0.8
0.9
1.1
0.6
0.6

0.4
0.8
0.4
0.8
0.4
1.2
1.5
1.3
0.6
0.2
0.8
0.7

0.4
0.4
0.5
0.4
1.3
0.8
0.8
1.3
0.6
0.4
0.2
0.3

Y, PPI

<0.4
(0.4
<0.4
0.2
(0.4
<0.4
0.2
0.1
(0.4
(0.4
0.1
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
(0.4
(0.4
0.2
0.2
0.2

(0.4
(0.4
(0.4
(0.4

(0.4
(0.4
(0.4
(0.4
0.2
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4
(0.4

Zn, ppl

48
47
48
71
68
72
48
78
59
60
63
65
48
48

50
52
50
56
71
76
65
83
69
67
103
98

44
42
50
62
74
63
69
92
49
61
57
36

Hg, ppfi

0.04
0.02
0.07
0.03
0.02
0.03
0.02
0.02
0.03
0.03
0.02
0.02
(0.01
0.02

0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.02
0.03
0.02
0.02
0.03

0.02
0.05
0.02
0.02
0.02
0.03
0.02
0.03
0.03
0.02
0.02
0.06

Total S, t

East Traverse

0.06
0.06
0.06
0.05
0.06
0.05
0.05
0.06
0.05
0.05
0.05
0.07
0.06
0.07

North Traverse

0.06
0.06
0.08
(0.05
0.06
0.06
0.05
0.07
0.06
0.06
0.06
0.06

South Traverse

0.07
0.07
0.06
0.06
0.05
0.07
0.06
0.05
0.06
0.05
0.07
0.07

Ash, *

4.94
4.83
5.12
4.15
2.95
3.60
3.96
3.70
3.26
3.77
3.31
5.41
3.18
3.21

3.81
3.98
5.52
2.56
3.73
3.82
3.84
3.93
3.15
2.48
3.82
3.64

4.42
4.20
4.55
4.46
3.92
3.68
4.07
4.82
3.24
3.84
2.72
4.48
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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 *).

===================

Saiple Latitude Longitude Al, * Ca, * Fe,
======================:

* K, * Hg, * Na, * P, * Ti, *

Cladina rangiferina

014-1
02
04-2
S4-1
S4-2
S4-3
S4-3X

635200
635200
635200
635200
635200
635200
635200

1484500
1484500
1484500
1484500
1484500
1484500
1484500

4.6
6.1
6.4
4.3
4.9
4.8
4.7

12
8.1
7.7

15
12
12
13

2.1
3.2
2.9
2.4
2.7
2.7
2.7

7
4
5
2
3
3
3

.7

.8

.4

.6

.7

.7

.8

3.3
2.2
2.5
2.2
2.8
2.7
2.8

2.1
1.4
4.3
1.0
1.4
1.6
1.6

3.2
2.1
2.4
1.2
1.7
1.8
1.8

0.19
0.24
0.18
0.16
0.17
0.16
0.16

Usnea SPP.

USNEAS5- 635200 1484500 1.6 29 1.2 2 .8 2.0 0.58 1.4 0.18

Saiple Hn, pp» I, pp» As, ppi Au, pp» 8a, pp» Be, pp» 8i, pp» Cd, pp» Ce, pp»

014-1
02
04-2
S4-1
S4-2
S4-3
S4-3X

USNEAS5-

Sanple

014-1
02
04-2
S4-1
S4-2
S4-3
S4-3X

6600
7400
6600
2800
2000
1900
2000

1300

Co, pp»

12
19
18
14
15
15
15

<4
(4
<4
<4
<4
(4
<4

<4

Cr, ppm

40
66
48
54
67
62
56

<20
<20
<20
<20
<20
(20
<20

22

Cu, pp»

150
160
140
180
180
220
220

<20
<20
<20
<20
(20
<20
<20

<20

Eu, pp»

<4
(4
(4
(4
<4
<4
<4

Cladina

1300
1200
990

1000
950
920
970

U§fl

1600

Ga, pp»

Cladina

14
18
17
11
14
12
12

rangiferina

<2
<2
<2
<2
<2
<2
<2

ea SDD.

<2

Ho, pp»

ranaiferina

(8
(8
(8
<8
(8
(8
<8

<20
<20
<20
<20
<20
<20
<20

(20

La, pp»

19
35
31
31
31
27
29

8
4
5

<4
<4
<4
<4

8

Li, PP»

18
23
23
18
21
21
21

27
58
51
51
53
42
47

69

Mo, pp»

13
7

<4
5
7
8
9

Usnea SPP.

USNEAS5- 20 50 130 <4 (8 (8 39 10
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Table A7.--Cladina rangiferina and Usnea SPD. (lichens) analytical results for the Wrangell-Saint Elias National Park
and Preserve study area, Alaska (ash-weight basis, unless noted with an *) (continued).

Saiple

014-1
02
04-2
S4-1
S4-2
S4-3
S4-3X

USNEAS5-

Saiple

014-1
02
04-2
S4-1
S4-2
S4-3

S4-3X

USNEAS5-

Nb, ppi

<8
<8
<8
(8
<8
<8
<8

<8

V, ppi

59
87
77
58
65
64
62

43

Nd, ppi Ni, ppi Pb, ppi

19 29 74
28 40 62
27 41 50
26 34 41
25 35 48
24 37 49
26 31 58

41 41 340

Y, ppi Yb, ppi Zn, ppi

11 <2 1200
15 <2 700
15 (2 690
11 (2 530
12 <2 530
13 <2 490
13 (2 530

44 4 580

Sc, ppi Sn, ppi

Cladina rangiferina

8 UO
12 UO
10 UO
8 UO
9 UO
9 UO
9 UO

Usnea SDD.

9 UO

Sr, pp« Ta, ppi

760 <80
490 <80
520 <80
850 <80
760 <80
810 {80
870 <80

1100 <80

Th, ppi U, ppi

<8 <200
11 <200
(8 <200
8 <200

<8 <200
<8 <200
<8 <200

<8 {200

Hg, ppi Ash, % Total S, *

Cladina rangiferina

0.06 1.59 <0
0.07 3.05 <0
0.05 2.29 (0
0.05 3.61 (0
0.04 2.63 <0
0.04 2.47 {0
0.04 2.34 <0

Usnea SDD.

0.36 7.08 0

.05

.05

.05

.05

.05

.05

.05

.12
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Table A8. LUdiM rangiferina and Usnea SOP, (lichens) analytical results for the Hrangell-Saint Elias National 
Park and Preserve study area, Alaska (converted to dry-weight basis).

Saiple I

014-1
02
04-2
S4-1
S4-2
S4-3
S4-3X

USNEAS5-

Saiple

014-1
02
04-2
S4-1
S4-2
S4-3
S4-3X

USNEAS5-

Saiple

014-1
02
04-2
S4-1
S4-2
S4-3
S4-3X

USNEAS5-

:==z:=zzz=z=zzzzzz

.atitude Longitude

635200 1484500
635200 1484500
635200 1484500
635200 1484500
635200 1484500
635200 1484500
635200 1484500

635200 1484500

Na, * P

0.033 0
0.043 0
0.098 0
0.036 0
0.037 0
0.040 0
0.037 0

0.041 0

Cr, ppi Cu

0.6
2.0
1.1
1.9
1.8
1.5
1.3

3.5

z===

, %

.051

.064

.055

.043

.045

.044

.042

.099

, PP

2.4
4.9
3.2
6.5
4.7
5.4
5.1

9.2

Al, %

0.073
0.186
0.147
0.155
0.129
0.119
0.110

0.113

Ti, *

0.003
0.007
0.004
0.006
0.004
0.004
0.004

0.013

Ga, ppi

0.2
0.5
0.4
0.4
0.4
0.3
0.3

<0.1

Ca, %

0.191
0.247
0.176
0.542
0.316
0.296
0.304

2.053

Mn, p

105
226
151
101
53
47
47

92

La, pp

0.3
1.1
0.7
1.1
0.8
0.7
0.7

2.8

z==z=zzzzzzzz===z=sz

Fe, % K, %

Cladina rangiferina

0.033 0.122
0.098 0.146
0.066 0.124
0.087 0.094
0.071 0.097
0.067 0.091
0.063 0.089

Usnea SDD.

0.085 0.198

pi Ba, ppi Cd

Cladina rangiferina

21
37
23
36
25
23
23

Usnea SDD.

113

i Li, ppi Ho

Cladina rangiferina

0.3
0.7
0.5
0.6
0.6
0.5
0.5

Usnea SDD.

0.7

Hg, % Total

0.052 (0.05
0.067 (0.05
0.057 <0.05
0.079 <0.05
0.074 (0.05
0.067 <0.05
0.066 <0.05

0.142 0.12

, PPI Ce, ppi

0.1 0.4
0.1 1.8
0.1 1.2
<0.1 1.8
(0.1 1.4
(0.1 1.0
<0.1 1.1

0.6 4.9

, ppi Nd, ppi

0.2 0.3
0.2 0.9
0.1 0.6
(0.1 0.9
0.2 0.7
0.2 0.6
0.2 0.6

0.6 2.9

s,*

Co, ppiB

0.2
0.6
0.4
0.5
0.4
0.4
0.4

1.4

Ni, PPI

0.5
1.2
0.9
1.2
0.9
0.9
0.7

2.9
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Table ft8. Cladina rangiferina and Usnea SOP, (lichens) analytical results for the Wrangell-Saint Elias National 
Park and Preserve study area, Alaska (converted to dry-weight basis) (continued).

r=rr=:==z=szr=====r=======r===:r=============rrzr=rr==z===r====:==z=zr======:=rr=r=z==3=====:==r==============zzrz

Saiple Pb, ppi Sc, ppi Sr, ppn V, ppi Y, ppm Zn, ppi Hg, PPI Ash, \

Cladina rangiferina

014-1 1.2 0.1 12 0.9 0.2 19 0.06 1.59
02 1.9 0.4 15 2.7 0.5 21 0.07 3.05
04-2 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
S4-2 1.3 0.2 20 1.7 0.3 14 0.04 2.63
S4-3 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. 

USNEAS5- 24 0.6 78 3.0 3.1 41 0.36 7.08

89



Table A9.-02-horizoa soil saiples analytical results for the Hrangell-Saint Elias National Park and Preserve 
study area, Alaska (ash-weight basis, unless noted with an *).

KzszzzKzrzzsszzsszzszsssrzzzzzzztszzszsszzzzzsszzzzKzzzszzzKZKSzrzssrzzzzzzzzzzsssszzzzszsszzxzrsszszrzzzszsszz

Saiple Latitude Longitude Al, * Ca, t Fe, t K, t Hg, t Ha, t p, t Ti, t

East Traverse

weois
UE01SX
WE02S
weoas
UE04S
ME05S
geo6$
ME07S
UE08S
u 09$
ME10S
UE11S

622330
622330
622318
622248
622142
622218
622054
622006
621936
621842
621830
621730

1450700
1450700
1450648
1450554
1450430
1450342
1445948
1445630
1445318
1445136
1444918
1444642

7.6
7.7
6.6
5.1
5.5
7.0
8.4
7.2
6.8
8.4
8.4
8.0

3.5
3.3
3.5
2.6
3.6
3.7
3.5
3.2
3.4
3.4
3.7
4.0

3.9
3.8
3.2
2.5
3.0
3.5
3.4
3.3
3.2
3.4
3.5
3.9

1.1
1.1
0.97
0.76
0.80
0.98
1.3
1.0
0>97
1.3
1.2
1.1

1.5
1.5
1.4
1.2
1.3
1.6
1.6
1.4
1.4
1.6
1.7
1.9

2;2
2.3
2.0
1.7
1.8
2.2
2.7
2.1
2.3
2.8
2.8
2.6

0.08
0.07
0.10
0.08
0.11
0.09
0.07
0.10
0.11
0.07
0.08
0.09

0.48
0.48
0.40
0.31
0.34
0.42
0.48
0.38
0.37
0.49
0.49
0.49

North Traverse

WW1S
WN01SX
UN02S
MN03S
UN04S
UN05S
WW6S
UN07S
UN08S
UN09S
UN10S

622348
622348
622342
622424
622512
622642
622448
622618
622712
623518
623730

1450648
1450648
1450612
1450542
1450512
1445936
1445242
1445130
1444900
1443142
1443030

5.3
5.2
7.2
6.0
6.7
6.6
7.2
7.4
7.5
7.0
7.0

3.7
3.6
3.5
3.9
3.2
3.4
3.5
3.8
2.8
2.9
3.4

2.3
2.4
3.2
3.0
3.3
3.8
3.9
3.7
3.9
3.8
3.8

0.79
0.80
1.1
0.86
0.98
0.98
1.0
1.1
1.2
0.96
1.1

1.2
l.l
1.5
1.3
1.5
1.5
1.7
1.6
1.6
1.3
1.5

1.7
1.8
2.3
1.9
2.2
2.0
2.1
2.3
2.0
1.7
2.0

0.10
0.10
0.11
0.08
0.08
0.11
0.10
0.10
0.08
0.09
0.09

0.30
0.31
0.44
0.36
0.42
0.43
0.46
0.46
0.43
0.40
0.45

South Traverse

WS01S
US01SX
WS02S
US03S
US04S
US06S
US075
WS08S
MS09S
US10S
US11S

622324
622324
622312
622248
622118
621300
621206
621206
621100
620730
620112

1450724
1450724
1450718
1450712
1450630
1450436
1450412
1450554
1450354
1450318
1445918

6.6
6.4
6.2
7.6
6.4
5.7
5.9
5.8
4.1
7.5
7.8

3.8
3.5
3.2
3.8
3.3
3.4
4.2
3.6
3.4
3.2
3.1

3.4
3.0
3.0
3.8
3.1
2.7
2.9
2.7
1.8
3.6
3.4

1.0
0.98
0.89
1.2
0.90
0.85
0.91
0.92
0.59
1.1
1.1

1.4
1.3
1.3
1.6
1.4
1.3
1.4
1.1
0.84
1.4
1.5

2.1
2.1
1.9
2.4
2.0
1.9
2.0
1.9
1.3
2.2
2.3

0.11
0.10
0.08
0.11
0.08
0.08
0.09
0.11
0.09
0.12
0.08

0.40
0.38
0.39
0.48
0.38
0.33
0.35
0.34
0.23
0.46
0.43

US6S Green River Shale Standard Reference Material

5GR1 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 saiples analytical results for the Mrangell-Saint Elias National Park and Preserve 
study area, Alaska (ash-weight basis, unless noted with an *) (continued).

KKSCZSSSZZSZZZSSZZZ

Saiple Hn, ppi
ZZSSZZZSZZZSSXKSZZXKKSZSKSZZZEKSZZZZSKZZZZZZSXKSZSSZZEEZrZZZZKZZZZXKZZZZZSZSZSZKZEaZKZCSSKKKZXKSZ

Ag, ppi As, ppi Au, ppi Ba, ppi Be, ppi Bi, ppi Cd, ppi Ce, ppi

UE01S
WE01SX
WE02S
UE03S
WE04S
UE05S
HE06S
HE07S
WE08S
HE09S
WE10S
UE11S

590
570
580
360
660
680
540
1200
1700
560
810
760

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

10
(10
10
<10
<10
(10
(10
(10
(10
10
10
(10

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

Eft!

540
550
470
390
400
480
540
500
440
550
500
470

$t Traverse

(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1

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

(2
<2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

26
26
25
16
20
25
2$
22
21
23
24
24

North Traverse

UN01S
UNOISX
WN02S
UN03S
UN04S
UN05S
UM06S
UN07S
WH08S
HN09S
umos

680
710
590
540
540
1200
720
600
720
600
790

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

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

(10

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

410
400
550
440
570
540
590
520
570
520
530

(1
(1
(1
U
(1
(1
(1
(1
(1
(1
(1

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

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

17
17
26
22
22
27
29
27
28
27
27

South Traverse

HS01S
WS01SX
US02S
US03S
US04S
US06S
WS07S
US08S
WS09S
WS10S
WS11S

720
670
500
730
490
470
790
410
290
1000
540

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

10
(10
10
(10
(10
(10
(10
(10
(10
20
10

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

440
450
420
570
430
370
390
380
270
510
480

(1
(1
(1
(1
(1
(1
(1
(1
(1
(1
(1

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

(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

23
22
23
29
23
18
20
22
15
29
24

S6R1 240 <2

Uses Sreen River Shale Standard Reference Material

73 (8 290 U (10 (2 32
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Table A9.--02-horizon soil saiples analytical results for the Wmgell-Saint Elias National Park and Preserve 
study area, Alaska (ash-weight basis, unless noted with an >) (continued).

Saipie

North Traverse

Co, ppi Cr, ppi Cu, ppi Eu, ppi 6a, ppi Ho, ppi La, ppi Li, ppi No, ppi

UC01S
UE01SX
UE02S
UE03S
HE04S
HEOSS
HE06S
UE07S
HE08S
UE09S
HE10S
HE11S

17
17
17
11
16
18
16
30
22
15
21
20

77
76
59
44
50
66
61
51
44
62
57
68

50
51
46
34
49
51
57
63
45
53
50
47

(2
{2
(2
(2
(2
(2
(2
(2
(2
<2
(2
<2

Efl

16
17
13
10
11
14
17
15
15
17
17
17

ist Traverse

(4
<4
(4
(4
<4
(4
(4
(4
<4
(4
(4
(4

15
16
14
11
13
15
18
15
13
16
15
14

18
20
12
11
10
14
16
17
12
15
15
12

<2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2
(2

UN01S
MN01SX
WM02S
UN03S
WW4S
WW5S
UN06S
WN07S
MN08S
UN09S
MN10S

13
13
16
16
16
23
20
18
21
17
20

40
40
61
52
68
75
78
66
75
66
74

39
40
59
44
46
58
50
54
63
67
50

(2
(2
<2
<2
(2
(2
(2
(2
(2
(2
(2

11
11
15
12
14
15
15
16
16
15
15

(4
<4
(4
<4
(4
(4
(4
<4
<4
(4
(4

11
10
15
13
14
16
16
15
15
16
14

10
11
15
12
16
13
17
14
24
19
21

<2
(2
(2
(2
(2
(2
(2
(2
(2
(2
<2

South Traverse

WS01S
US01SX
US02S
WS03S
US04S
US06S
US07S
MS08S
US09S
US10S
US11S

18
17
15
19
15
13
15
12
9
21
17

58
53
56
72
57
49
47
42
28
61
61

52
49
36
56
39
37
48
46
35
62
41

(2
<2
<2
(2
(2
(2
<2
(2
(2
<2
<2

13
13
13
16
13
12
13
13
8
16
16

(4
(4
<4
(4
(4
(4
(4
<4
<4
(4
(4

14
14
13
16
13
11
12
12
9
17
14

13
14
12
14
11
9
12
10
7
15
15

(2
<2
(2
<2
(2
(2
(2
(2
(2
<2
(2

SGR1 13 33

US6S fireen River Shale Standard Reference Naterial

69 (2 (4 20 ISO
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Table A9.--02-horizon soil saiples analytical results for the Wmgell-Saint Elias National Park and Preserve 
study area, Alaska (ash-weight basis, unless noted Mith an s) (continued).

Saiple Nd, ppi Hi, ppi Pb, ppi Sc, ppi Sn. ppi Sr, ppi Ta, ppi Th, ppi U, ppi

ueois
UE01SX
UE02S
UE03S
UE04S
UEOSS
WE06S
WE07S
UE08S
WE09S
UE10S
UE11S

turns
UN01SX
WW2S
MH03S
WW4S
WW5S
UN06S
MH07S
UN08S
UN09S
UN10S

US01S
US01SX
US02S
US03S
MS04S
MS06S
MS07S
WS08S
WS09S
US10S
US11S

14
17
IS
13
14
15
20
17
17
17
17
16

-

12
11
17
14
17
17
16
17
16
17
16

14
16
14
17
14
11
12
14
10
17
14

41
40
34
23
34
40
36
36
30
37
36
46

25
24
37
32
33
42
43
41
43
42
39

36
32
29
42
31
28
30
28
18
38
36

(4
9

14
8

(4
(4
14
11
8
13
11
(4

10
9

li
(4
12
(4
(4
(4
(4
(4
(4

(4
10
(4
(4
(4
(4
(4
(4
(4
(4
(4

15
15
13
11
11
14
15
13
12
14
15
15

to
10
14
12
15
15
16
14
14
14
14

12
12
12
15
12
10
10
10
7

14
13

(5
(5
(5
(5
(5
(5
(5
(5
(5
(5
(5
(5

(5
(5
(5
(5
(5
(5
(5
(5
(5
(5
(5

(5
(5
(5
(5
(5
(5
(5
(5
(5
(5
(5

East Traverse

440
450
410
330
380
440
520
450
490
560
560
540

North Traverse

390
390
470
410
410
390
420
460
380
380
390

South Traverse

420
420
390
480
420
400
420
390
310
440
480

<40
(40
<40
(40
(40
(40
(40
(40
(40
(40
(40
(40

(40
(40
(40
(40
(40
(40
(40
(40
(40
(40
(40

(40
(40
(40
(40
(40
(40
(40
(40
(40
(40
(40

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(4
(4
(4
(4
(4
(4
(4
(4
(4
(4
(4

(100
(100
(100
(100
(100
(100
(100
(100
(100
(100
(100
(100

(100
(100
(100
(100
(100
(100
(100
(100
(100
(100
(100

(100
(100
(100
(100
(100
(100
(100
(100
(100
(100
(100

US6S Sreen River Shale Standard Reference Material

S6R1 18 31 45 (5 400 (40 (4 (100
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Table A9.--02-horizon soil saiples analytical results for the yrangell-Saint Elias National Park and Preserve 
study area, Alaska (ash-Meight basis, unless noted with an *) (continued).

zzzzzz:zzzzzzzzzzzzzzzzzz:zszzszsszzzzzzszszzzszz:z:zzzzsszzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz::zzzzz:zsz

Saiple V, ppi Y, ppt Yb, ppi Zn, ppi Hg, ppi* F, U Total S, t* Ash, **

UE01S
ME01SX
UE02S
UE03S
UE04S
WE05S
UE06S
UE07S
UE08S
WE09S
UE10S
UE11S

140
130
no
85
100
120
120
120
110
120
120
130

15
14
14
10
12
14
17
14
13
14
15
16

1
1
1
1
1
1
2
1
1
1
i
2

64
60
73
42
58
54
48
48
39
46
SI
64

East

0.02
0.04
0.04
0.06
0.06
0.04
0.04
0.08
0.08
0.04
0.04
0.02

Traverse

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
(0.01
0.01

(0.05
(0.05
(0.05
0.09
0.09
(0.05
(0.05
0.08
0.07
(0.05
(0.05
(O.OS

86.8
86.6
7S.1
57.4
66.6
80.3
87.3
72.6
73.2
86.8
84.0
88.6

North Traverse

UN01S
UN01SX
WN02S
UN03S
WN04S
MN05S
UN06S
MN07S
UN08S
UN09S
UH10S

85
87

120
100
130
130
140
130
130
130
130

10
10
14
13
14
16
16
16
16
17
14

U
1
1
1
1
2
2
2
1
2
1

44
46
51
39
58
67
58
57
69
52

310

0.04
0.04
0.04
0.06
0.04
0.06
0.06
0.04
0.10
0.10
0.08

0.01
0.01
(0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.01

0.09
0.09
(0.05
0.09
0.05
0.06
(0.05
0.06
(0.05
0.07
0.05

60.9
59.8
76.9
71.6
75.7
75.6
84.0
80.9
82.0
73.6
77.9

South Traverse

US01S
MS01SX
US02S
US03S
US04S
US06S
US07S
US08S
US09S
MS10S
MS11S

120
110
110
130
no
95
98
89
61
130
110

14
13
13
16
12
10
12
12
9
16
12

1
1
1
1
1
1
1
1

(1
2
1

54
44
49
81
53
50
41
37
24
47
51

0.06
0.06
0.06
0.04
0.04
0.06
0.04
0.08
0.08
0.08
0.04

0.01
0.01
0.01
0.01
(0.01
0.01
0.01
0.01
(0.01
0.01
(0.01

0.07
0.07
(0.05
(0.05
0.05
0.06
0.07
0.08
0.15
(0.05
(0.05

72.3
70.9
75.3
88.6
74.0
62.8
66.5
63.4
52.4
83.6
84.3

US6S Green River Shale Standard Reference Material

SOU 120 (1 73 0.10 0.16 1.55 67.8



Table A10.-02-horizon soil analytical results for the Hrangell-Saint Elias National Park and Preserve study area, 
Alaska (converted to dry-weight basis).

zzsrssssrsssssszzsssssszzzzszszszszzzzzzzzrzzzzzzzsssszzzszszsszssssrsszszszzssssszszzzzssszzzzzzzszzzzzzsztzsrss

Satple Latitude Logitude Al, t Ca, t Fe, t K, t Hg, t Ha, t P, t

East Traverse

W£01S
ME01SX
W£02S
HE03S
W£04S
WE05S
W£06S
WE07S
W£08S
W£09S
W£10S
WE11S

622330
622330
622318
622248
622142
622218
6220S4
622006
621936
621842
621830
621730

1450700
1450700
1450648
1450554
1450430
1450342
1445948
1445630
1445318
1445136
1444918
1444642

6.60
6.67
4.96
2.93
3.66
5.62
7.33
5.23
4.98
7.29
7.06
7.09

3.04
2.86
2.63
1.49
2.40
2.97
3.06
2.32
2.49
2.95
3.11
3.54

3.39
3.29
2.40
1.44
2.00
2.81
2.97
2.40
2.34
2.95
2.94
3.46

0
0
0
0
0
0
1
0
0
1

.95

.95

.73

.44

.53

.79

.13

.73

.71

.13
1.01
0 .97

1
1
1
0
0
1
1
1
1
1
1
1

.30

.30

.05

.69

.87

.28

.91

.99

.50

.98

.20

.77
.40 2.36
.02 1.52
.02 1.68
.39 2.43
.43 2.35
.68 2.30

0.069
0.061
0.075
0.046
0.073
0.072
0.061
0.073
0.081
0.061
0.067
0.080

Morth Traverse

UN01S
UN01SX
UN02S
UN03S
UN04S
WN05S
HN06S
HN07S
UN08S
HN09S
UN10S

622348 1450648
622348 1450648
622342 1450612
622424 1450542
622512 1450512
622642 1445936
622448 1445242
622618 1445130
622712 1444900
623518 1443142
623730 1443030

3.23
3.11
5.54
4.30
5.07
4.99
6.05
5.99
6.15
5.15
5.45

2.25
2.15
2.69
2.79
2.42
2.57
2.94
3.07
2.30
2.13
2.65

1.40
1.44
2.46
2.15
2.50
2.87
3.28
2.99
3.20
2.80
2.96

0.48
0.48
0.85
0.62
0.74
0.74
0.84
0.89
0.98
0.71
0.86

0.73 1
0.66
1.15
0.93
1.14
1.13
1.43
1.29
1.31
0.96 1
1.17 1

L.04
.08
.77
.36
.67
.51
.76
.86
.64
1.25
1.56

0.061
0.060
0.085
0.057
0.061
0.083
0.084
0.081
0.066
0.066
0.070

South Traverse

US01S
US01SX
US02S
US03S
US04S
US06S
US07S
US08S
HS09S
WS10S
US11S

622324 1450724
622324 1450724
622312 1450718
622248 1450712
622118 1450630
621300 1450436
621206 1450412
621206 1450554
621100 1450354
620730 1450318
620112 1445918

4.77
4.54
4.67
6.73
4.74
3.58
3.92
3.68
2.15
6.27
6.58

2.75
2.48
2.41
3.37
2.44
2.14
2.79
2.28
1.78
2.68
2.61

2.46
2.13
2.26
3.37
2.29
1.70
1.93
1.71
0.94
3.01
2.87

0.72
0.69
0.67
1.06
0.67
0.53
0.61
0.58
0.31
0.92
0.93

1.01
0.92
0.98
1.42
1.04
0.82
0.93
0.70
0.44
1.17
1.26

1.52
1.49
1.43
2.13
1.48
1.19
1.33
1.20
0.68
1.84
1.94

0.080
0.071
0.060
0.097
0.059
0.050
0.060
0.070
0.047
0.100
0.067

US6S Green River Shale Standard Reference Material

SGR1 2.31 3.93 1.36 0.88 1.76 1.63 0.088
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Table A10.--02-horizon soil analytical results for the lirangell-Saint Elias National Park and Preserve study area, 
Alaska (converted to dry-weight basis) (continued).

zazzzszxxxzzsszzsxzzzzzszzszzzzsszzzzzrszzszzzszzzzzzzzzzxzzzzxzzszxzzzzszzzzszzzzszzszszzzzszzzszzzzzzzzzszszzzz

Saipie Ti, * Nn, ppi As, ppi Ba, ppi Ce, ppi Co, ppt Cr, ppt Cu, ppi 6a, ppi

UE01S
WE01SX
UE02S
UE03S
UE04S
UE05S
UE06S
UE07S
UE08S
UE09S
UE10S
UE11S

0.417
0.416
0.300
0.178
0.226
0.337
0.419
0.276
0.271
0.42S
0.412
0.434

S12
494
436
207
440
S46
471
871

1240
486
680
673

9
<10
8

UO
(10
(10
(10
(10
(10

9
8

(10

469
476
3S3
224
266
385
471
363
322
477
420
416

East

23
23
19
9

13
20
25
16
15
20
20
21

Traverse

15
15
13
6

11
14
14
22
16
13
18
18

67
66
44
25
33
53
53
37
32
54
48
60

43
44
35
20
33
41
50
46
33
46
42
42

14
15
10
6
7

11
15
11
11
15
14
15

North Traverse

UN01S
WN01SX
UN02S
UN03S
UN04S
WN05S
WN06S
WN07S
UN08S
WN09S
UN10S

0.183
0.185
0.338
0.258
0.318
0.325
0.386
0.372
0.353
0.294
0.351

414
425
454
387
409
907
605
485
590
442
615

UO
(10
(10
(10
8
8
8
8
8
7

(10

250
239
423
315
431
408
496
421
467
383
413

10
10
20
16
17
20
24
22
23
20
21

8
8
12
11
12
17
17
15
17
13
16

24
24
47
37
51
57
66
53
62
49
58

24
24
45
32
35
44
42
44
52
49
39

7
7

12
9

11
11
13
13
13
11
12

South Traverse

WS01S
ysoisx
WS02S
US03S
WS04S
WS06S
US07S
WS08S
WS09S
US10S
US11S

0.289
0.269
0.294
0.425
0.281
0.207
0.233
0.216
0.121
0.385
0.362

521
475
377
647
363
295
525
260
152
836
455

7
(10
8

(10
(10
(10
(10
(10
(10
17
8

318
319
316
505
318
232
259
241
141
426
405

17
16
17
26
17
11
13
14
8

24
20

13
12
11
17
11
8
10
8
5
18
14

42
38
42
64
42
31
31
27
15
51
51

38
35
27
50
29
23
32
29
18
52
35

9
9

10
14
10
8
9
8
4

13
13

US6S Green River Shale Standard Reference Haterial

S6R1 0.081 163 49 197 22 22 47
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Table A10. 02-horizon soil analytical results for the Urangell-Saint Elias National Park and Preserve study area, 
Alaska (converted to dry-Height basis) (continued).

zzzzzzzzzzzzzzzzzzzrzzzzzzzzzzzzszzzzzzzzszzz3zxxxzzzzzzzszzzzzzzzzzzzsz£zzzzzzzszzs2zzzzzzzzzzzzzzzzszzzszzzzzzz

Saiple La, ppi Li, PPI Nd, ppi Ni, ppi Pb, ppi Sc, ppi Sr, PPI V, PPI Y t ppi

East Traverse

UE01S
HE01SX
UE02S
UE03S
UE04S
ME05S
UE06S
UE07S
UE08S
UE09S
UE10S
UE11S

13
14
11
6
9
12
16
11
10
14
13
12

16
17
9
6
7

11
14
12
9
13
13
11

12
15
11
7
9
12
17
12
12
IS
14
14

36
35
26
13
23
32
31
26
22
32
30
41

<4
8
<4
5

<4
<4
12
8
6
11
9
<4

13
13
10
6
7

11
13
9
9

12
13
13

382
390
308
189
253
353
454
327
359
486
470
478

122
113
83
49
67
96
10$
87
81
104
101
115

13
12
11
6
8

il
15
10
10
12
13
14

North Traverse

WW1S
UN01SX
UN02S
UN03S
UN04S
UNOSS
UN06S
MN07S
UN08S
UN09S
WN10S

7
6

12
9

11
12
13
12
12
12
11

6
7

12
9

12
10
14
11
20
14
16

7
7
13
10
13
13
13
14
13
13
12

15
14
28
23
25
32
36
33
35
31
30

6
5
8
<4
9
<4
<4
<4
<4
(4
<4

6
6

11
9

11
11
13
11
11
10
11

238
233
361
294
310
295
353
372
312
280
304

52
52
92
72
98
98
118
105
107
96
101

6
6

11
9

11
12
13
13
13
13
11

South Traverse

US01S
HS01SX
y$02s
US03S
US04S
MS06S
US07S
HS08S
US09S
US10S
US11S

10
10
10
14
10
7
8
8
5

14
12

9
10
9
12
8
6
8
6
4

13
13

10
11
11
15
10
7
8
9
5

14
12

26
23
22
37
23
18
20
18
9

32
30

(4
7

<4
(4
<4
(4
<4
<4
<4
<4
<4

9
9
9
13
9
6
7
6
4

12
11

304
298
294
425
311
251
279
247
162
368
405

87
78
83
115
81
60
65
56
32

109
93

10
9
10
14
9
6
8
8
5

13
10

S6R1 14 102 12

US6S fireen River Shale Standard Reference Material

21 31 271 81
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Table A10.-02-twrizoq soil analytical results for the Wrange 11-Saint Elias National Park and Preserve study area, 
Alaska (converted to dry-weight basis) (continued).

-zzzzzzzrzzrzszzzsisrrzzaszrzsrzzssszzzzzzzszxzrzsxrzzszszzzzzszzzzszzzzzzszsssazzsszzszzzssrzrzzzzzzzzzzzzzzszzz

Saiple Yb, ppi Zn f ppi Hg, ppi F, * Total S, t Ash, t

East Traverse

UEOIS
UE01SX
y£02S
UE03S
UE04S
UE05S
HE06S
UE07S
UE06S
UE09S
UE10S
UE11S

0.9
0.9
0.8
0.6
0.7
0.8
1.7
0.7
0.7
0.9
0.8
1.8

56
52
55
24
39
43
42
35
29
40
43
57

0.02
0.04
0.04
0.06
0.06
0.04
0.04
0.08
0.08
0.04
0.04
0.02

0.01
0.01
0.01
0.01
0.01
0.01
(0.01
0.01
0.01
0.01
(0.01
O.Oi

(0.05
(0.05
(0.05
0.09
0.09
(0.05
(0.05
0.08
0.07
(0.05
(0.05
(0.05

86.8
86.6
75.1
57.4
66.6
80.3
87.3
72.6
73.2
86.8
84.0
88.6

North Traverse

UN01S
HN01SX
UN02S
HH03S
UN04S
NN05S
UN06S
UN07S
UN08S
UN09S
UN10S

(1.0
0.6
0.8
0.7
0.8
1.5
1.7
1.6
0.8
1.5
0.8

27
28
39
28
44
51
49
46
57
38

241

0.04
0.04
0.04
0.06
0.04
0.06
0.06
0.04
0.10
0.10
0.08

0.01
0.01
(0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.01
0.01

0.09
0.09
(0.05
0.09
0.05
0.06
(0.05
0.06
(0.05
0.07
0.05

60.9
59.8
76.9
71.6
75.7
75.6
84.0
80.9
82.0
73.6
77.9

South Traverse

US01S
WS01SX
US02S
WS03S
US04S
US06S
WS07S
WS08S
US09S
US10S
US11S

0.7
0.7
0.8
0.9
0.7
0.6
0.7
0.6
(1.0
1.7
0.8

39
31
37
72
39
31
27
23
13
39
43

0.06
0.06
0.06
0.04
0.04
0.06
0.04
0.08
0.08
0.08
0.04

0.01
0.01
0.01
0.01
(0.01
0.01
0.01
0.01
(0.01
0.01
(0.01

0.07
0.07
(0.05
(0.05
0.05
0.06
0.07
0.08
0.15
(0.05
(0.05

72.3
70.9
75.3
88.6
74.0
62.8
66.5
63.4
52.4
83.6
84.3

US6S Green River Shale Standard Reference Material

SGfil (1.0 49 0.10 0.16 1.55 67.8
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