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Appendix 4A.2. Mean Total Pesticide Burdens (ng/g lipid) in WACAP Parks by Lichen
Genus. Parks not connected by the same letter are significantly different. Levels not connected
by same letter are significantly different.

Park Within Genus

Total Pesticides (ng/g lipid)

Notes

Alectoria
Park
MORA
OLYM
NOCA
GLBA
STLE
Flavocetraria
Park
KATM
WRST
DENA
Hypogymnia
Park
GLAC
WRST
KATM
Letharia
Park
GLAC
SEKI
YOSE
CRLA
GRTE
LAVO
Lobaria
Park
OLYM
STLE
Masonhalea
Park
NOAT
DENA
GAAR
Platismatia
Park
GLAC
NOCA
STLE
WRST
GLBA
Usnea
Park
BAND
BIBE
GRTE
Xanthoparmelia
Park
GRSA
BAND
YOSE
ROMO

AB
AB
A B

> > >

A B

AB
A B

> > >

AB
AB

Mean
168.23
139.68
102.88

74.98

23.97

Mean
37.30
25.80
18.94

Mean
1378.33
108.44
82.97

Mean
947.20
899.59
615.57
306.51
264.44
218.42

Mean
58.33
46.33

Mean
3.88
3.08
1.96

Mean
1504.40
485.10
327.78
277.85
258.80

Mean
257.95
222.89
212.61

Mean
899.95
179.29
173.04

28.45

MORA > STLE
OLYM =NOCA = GLBA = STLE

KATM = WRST= DENA

GLAC > WRST, KATM
WRST = KATM

GLAC, SEKI > CRLA, LAVO
GLAC = SEKI = YOSE = GRTE
CRLA = LAVO = GRTE = YOSE

OLYM = STLE

GAAR > NOAT
DENA = NOAT
DENA = GAAR

GLAC > STLE
GLAC =NOCA = WRST= GLBA

BAND = BIBE = GRTE

GRSA > ROMO
BAND = YOSE = ROMO
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Appendix 4A.3. Comparisons of SOC Concentrations in the Epiphytic Lichen, Hypogymnia
physodes, and the Tundra Lichen, Flavocetraria cucullata, from Three Sites Each in Katmai
National Park. Comparisons provide evidence that concentrations of endosulfans, HCB, HCHs,
PCBs and PAHs were 1.5- to 4.6-fold higher in H. physodes than in F. cucullata (t-tests, assuming
equal variances, p < 0.05).

soc H. physodes_ _ F. cucullata o H. ph./l_:. cu. Significant?
Park Mean (ng/g lipid) Park Mean (ng/g lipid) Ratio (p < 0.05)
Endosulfan 32.30 710 4.55 Y
HCB 30.30 20.00 1.52 Y
a-HCH 12.30 6.70 1.84 Y
g-HCH 3.50 1.72 2.03 Y
PCBs 2.91 0.67 4.34 Y
PAHs 406.00 118.00 3.44 Y
Chlordanes 3.75 1.08 3.47 N
Dacthal 0.72 0.44 1.64 N

Appendix 4A.4. Comparisons of SOC Concentrations in the Epiphytic Lichens, Platismatia
glauca and Alectoria sarmentosa, from Three Sites Each in the Stikine LeConte Wilderness.
Comparisons provide evidence that concentrations of dacthal, endosulfans, HCB, HCHs, PCBs
and PAHs were 3.8 to 22.2 fold higher in P. glauca than A. sarmentosa (t-tests, assuming equal
variances, p < 0.05).

soc P. glauca o A. sarmentosa_ _ P. gI.lA_«. sa. Significant?
Park Mean (ng/g lipid) Park Mean (ng/g lipid) Ratio (p < 0.05)
Endosulfan 12.67 0.70 18.10 Y
HCB 156.16 7.03 22.21 Y
a-HCH 81.50 6.32 12.90 Y
g-HCH 58.75 7.20 8.16 Y
PCBs 14.07 2.01 7.00 Y
PAHs 4.62 0.71 6.51 N
Chlordanes 4.45 1.15 3.87 Y
Dacthal 1648.00 156.00 10.56 Y
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Appendix 4A.5. Mean Total Pesticide Burdens (ng/g lipid) in WACAP Parks by Conifer
Genus. Parks not connected by the same letter are significantly different. Levels not connected
by same letter are significantly different

Park within Genus Total Pesticides (ng/g lipid) Notes
True fir (Abies)
Park Mean

SEKI > CRLA, MORA, GLAC, NOCA,
SEKI A 472.46 ROMO, OLYM
LAVO A B 270.61
CRLA B 180.19
MORA B 173.29
GLAC B 136.23
NOCA B 118.82
GRTE A B 86.12
ROMO B 73.70
OLYM B 67.93
Spruce (Picea)
Park Mean
>

GLAC A 103.67 CK;,IE\%\C/I D(IBE%\EAA‘ ROMO, STLE, WRST,
GLBA B 48.88 GLBA > KATM, DENA
ROMO B C 42.52
STLE BCD 35.97
WRST B CD 19.46
KATM CcD 15.17
DENA D 11.18
Pine (Pinus)
Park Mean
YOSE A 118.64 YOSE > GRSA, BAND
SEKI AB 94.27
GRTE A B 25.19
BIBE A B 23.88
CRLA A B 21.94
GRSA B 15.01
BAND B 12.60
Douglas-fir (Pseudotsuga)
Park Mean
GLAC A 155.59 GLAC > NOCA
NOCA B 70.52
Western hemlock (Tsuga)
Park Mean
GLAC A 550.92 GLAC > MORA, OLYM
MORA B 193.50 MORA = NOCA = OLYM
NOCA AB 178.94
OLYM B 119.19
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Appendix 4A.8. SOC Concentrations in Lichens

In general, lichens growing on trees accumulated higher concentrations of SOCs than lichens
growing on the ground, but there was much variability among species. For example, pesticide
concentrations in the best accumulators among the tundra lichens, F. cucullata and C. arbuscula
(grays), were comparable to or higher than those of the poorest epiphytic accumulator, A.
sarmentosa (black). Smoke from a forest fire in DENA during sampling could have boosted
PAHs at this park. Bars indicate one standard error.

Species Flavocetraria cucullata DCIadina arbuscula
Alectoria sarmentosa

Current use pesticides (ng/g lipid)
=
I

|
|

)
T

[}
T

1
7

15+

Historic use pesticides (ng/g lipid)

PCBs ng/qg lipid
oo ©o o o o
o= w v N ©
T T Y Y Y Y O

DENA WRST STLE

4A-28



Appendix 4A.9. SOC Concentrations in Lichens Xanthoparmelia and Usnea from BAND

Despite major differences in growth habit and form, the lichens Xanthoparmelia and Usnea from
BAND accumulated similar concentrations of many SOCs. Xanthoparelia is a flat, leafy lichen
that adheres closely to its rock substrates; Usnea is a hair-like or filamentous lichen that hangs
from trees; they were sampled at the two lowest and three highest elevations, respectively. Snow
burial was not expected to limit exposure period at any of the sites. Bars indicate one standard
error.

.}{anthoparmelia |:|Usnea

=]

A0+

20
204

10+

[racthal
o & 8 B
1 1 1 1
3-HCH
(=]
[T R
DOoT:
o
I

BAND BANLD BAND

200+

g-HCH
1
PCBs
(73]
1

00+

Endosulfans

o
F
(= oy

| T
=] - ]

| 1 1

BAND BAND BAND
14 14 A00
12 124
- — 4]:":'_
0 w 104 ]
] E ] 300
4 o - |
g °] : ] )
T =
4 G [
6- & - 200+
4 LR ]
2] 2] 100+
o- o= o
BAND BAND BAND

4A-29



Appendix 4A.10. Relationship between Elevation and SOC Concentrations in Lichens Showing

Significant Elevational Trends.

Pesticides and PCBs increase with elevation as predicted by the cold condensation hypothesis:

PAHs decrease with elevation. See Chapter 3 for data selection criteria for elevational trends

and evidence of

lichen species,
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significant trends. Sites within parks are listed in order of increasing elevation. Bars represent

analyses. See Appendix 4A.11 for park name acronyms
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Appendix 4A.11. Analysis of Elevation Trends. June 06, 2007.

Notes:
Parks and lichen species used in analyses:

BAND = Bandolier National Monument, Usnea (all other parks were compared to BAND)
CRLA = Crater Lake National Park, Letharia vulpina

GLAC = Glacier National Park, Platismatia glauca

KATMF = Katmai National Park, Flavocetraria cucullata

KATMH = Katmai National Park, Hypogymnia physodes

LAVO = Lassen Volcanic National Park, Letharia vulpina

MORA = Mt. Rainier National Park, Alectoria sarmentosa

NOCA = North Cascades National Park, Alectoria sarmentosa

SEKI = Sequoia-Kings Canyon National Park, Letharia vulpina
STLEA = Stikine LeConte Wilderness, Alectoria sarmentosa samples
STLEP = Stikine LeConte Wilderness, Platismatia glauca

See Methods chapter for detailed description of multiple linear regression modeling used in this analysis.
Best fit models are reported here. All SOC concentrations in ng/g lipid.

Chlorpyrifos

formula = Chlorpyrifos ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>|t|)
(Intercept)  -3.0289 2.9688 -1.0202 0.3187
ParkGLAC  0.6053 1.8372 0.3295 0.7449
ParkMORA  5.1879 1.9115 2.7140 0.0127
ParkNOCA  5.2466 2.1913 2.3943 0.0256
Elevm 0.0035 0.0013 2.7512 0.0117

Residual standard error: 2.182 on 22 degrees of freedom

Multiple R-Squared: 0.5338

F-statistic: 6.297 on 4 and 22 degrees of freedom, the p-value is 0.001554
Residuals plot range between -2 and +4. Outliers cases 3, 8, 7.

Dacthal

formula = log(Dacthal) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>t|)
(Intercept) 1.3079 0.4548 2.8756 0.0055
ParkCRLA  0.4283 0.3229 1.3266 0.1895
ParkDENA  -2.6363 0.3684 -7.1561 0.0000
ParkGLAC  2.9540 0.3446 8.5730 0.0000
ParkKATMF -3.0502 0.4448 -6.8582 0.0000
ParkKATMH -1.8507 0.5066 -3.6535 0.0005
ParkLAVO 0.9066 0.3368 2.6919 0.0091
ParkMORA  0.1803 0.3457 0.5216 0.6038
ParkNOCA -0.0177 0.4050 -0.0437 0.9653
ParkSEKI 1.6882 0.2750 6.1383 0.0000
ParkSTLEA -2.1385 0.4717 -4.5336 0.0000
ParkSTLEP 0.5618 0.4509 1.2460 0.2174
Elevm 0.0010 0.0002 5.9044 0.0000

Residual standard error: 0.4726 on 62 degrees of freedom

Multiple R-Squared: 0.9654

F-statistic: 144.2 on 12 and 62 degrees of freedom, the p-value is 0

Residuals plot range between -1 and +1. Case 23 still very low outlier? Cases 2 and 9 outliers.
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Endosulfan |

formula = log(Endosulfanl) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>t)
(Intercept) 1.0719 0.4124 2.5994 0.0117
ParkCRLA 0.3379 0.2927 1.1545 0.2527
ParkDENA  -2.3074 0.3340 -6.9082 0.0000
ParkGLAC 1.0709 0.3124 3.4278 0.0011
ParkKATMF -0.8374 0.4032 -2.0767 0.0420
ParkKATMH -0.1960 0.4593 -0.4267 0.6711
ParkLAVO 0.0536 0.3053 0.1754 0.8613
ParkMORA  0.7714 0.3134 2.4610 0.0167
ParkNOCA  0.3777 0.3672 1.0286 0.3077
ParkSEKI 1.2972 0.2494 5.2023 0.0000
ParkSTLEA -0.7928 0.4277 -1.8538 0.0685
ParkSTLEP  0.4945 0.4088 1.2095 0.2311
Elevm 0.0009 0.0001 6.4791 0.0000

Residual standard error: 0.4285 on 62 degrees of freedom

Multiple R-Squared: 0.9454

F-statistic: 89.46 on 12 and 62 degrees of freedom, the p-value is 0
Residuals plot range between -1 and +1.5. Outliers 23 (low) and 9 and 19.

Endosulfan Il

formula = log(Endosulfanll) ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>|t|)

(Intercept) 0.8008 0.6029 1.3283 0.1905
ParkCRLA  0.7646 0.4062 1.8824 0.0660
ParkGLAC  2.6674 0.4423 6.0307 0.0000
ParkLAVO 0.2030 0.4230 0.4799 0.6335
ParkMORA  1.0557 0.4466 2.3641 0.0223
ParkNOCA  0.7703 0.5208 1.4790 0.1458
ParkSEKI 2.2890 0.3455 6.6257 0.0000
ParkSTLEA -3.5596 0.6148 -5.7897 0.0000
ParkSTLEP -1.2996 0.5856 -2.2192 0.0313
Elevm 0.0008 0.0002 3.4741 0.0011

Residual standard error: 0.5928 on 47 degrees of freedom

Multiple R-Squared: 0.9297

F-statistic: 69.02 on 9 and 47 degrees of freedom, the p-value is 0

Residual plot range between -1 and +1. Case 11 very low, case 2 low, case 9 high outliers.

Endosulfan Sulfate

formula = log(Endosulfansulfate) ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>|t|)

(Intercept) 2.3087 0.4924 4.6883 0.0000
ParkCRLA  0.5475 0.3496 1.5664 0.1224
ParkDENA  -3.2553 0.3988 -8.1618 0.0000
ParkGLAC  2.9316 0.3730 7.8584 0.0000
ParkKATMF -1.6192 0.4815 -3.3626 0.0013
ParkKATMH 0.7742 0.5484 1.4117 0.1630
ParkLAVO 0.2440 0.3646 0.6693 0.5058
ParkMORA  0.7754 0.3743 2.0717 0.0425
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ParkNOCA  0.4146 0.4384 0.9457 0.3480
ParkSEKI 1.3638 0.2978 4.5803 0.0000
ParkSTLEA -1.0649 0.5107 -2.0853 0.0412

Residual standard error: 0.5116 on 62 degrees of freedom

Multiple R-Squared: 0.9541

F-statistic: 107.3 on 12 and 62 degrees of freedom, the p-value is 0

Residual plot range between -1 and +1. Case 23 very low, case 2 low and 19 high outliers.

Sum Endosulfans

formula = log(SumEndosulfans) ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>t)

(Intercept) 2.7285 0.4776 5.7130 0.0000
ParkCRLA 0.5354 0.3390 1.5792 0.1194
ParkDENA  -3.0838 0.3868 -7.9718 0.0000
ParkGLAC  2.7030 0.3618 7.4708 0.0000
ParkKATMF -1.5187 0.4670 -3.2520 0.0019
ParkKATMH 0.4639 0.5319 0.8721 0.3865
ParkLAVO 0.1960 0.3536 0.5541 0.5815
ParkMORA  0.8161 0.3630 2.2482 0.0281
ParkNOCA  0.4569 0.4252 1.0745 0.2867
ParkSEKI 1.5097 0.2888 5.2277 0.0000
ParkSTLEA -1.1371 0.4953 -2.2959 0.0251
ParkSTLEP  1.7579 0.4735 3.7129 0.0004
Elevm 0.0009 0.0002 5.1807 0.0000

Residual standard error: 0.4962 on 62 degrees of freedom

Multiple R-Squared: 0.9541

F-statistic: 107.3 on 12 and 62 degrees of freedom, the p-value is 0

Residual plot range between -1 and +1. Case 23 very low, 73 and 19 high outliers.

HCB

formula = sqrt(HCB) ~ Park + Elevm, data = HCB
Coefficients:

Value Std. Error  tvalue Pr(>|t|)
(Intercept) 0.1100 0.6700 0.1641 0.8702
ParkCRLA 1.2685 0.4715 2.6906 0.0092
ParkDENA  -0.0181 0.5564 -0.0325 0.9741
ParkGLAC  7.1881 0.5048  14.2398 0.0000
ParkKATMF  3.3725 0.6519 5.1730 0.0000
ParkKATMH 5.1370 0.7439 6.9051 0.0000
ParkLAVO 0.5347 0.4916 1.0876 0.2811
ParkMORA  1.5388 0.5070 3.0351 0.0036
ParkNOCA  1.5773 0.5935 2.6579 0.0101
ParkSEKI 0.8270 0.4015 2.0598 0.0438
ParkSTLEA  1.9689 0.6928 2.8419 0.0061
ParkSTLEP 8.2182 0.6619  12.4167 0.0000
Elevm 0.0012 0.0002 5.1381 0.0000

Residual standard error: 0.6897 on 60 degrees of freedom

Multiple R-Squared: 0.9368

F-statistic: 74.15 on 12 and 60 degrees of freedom, the p-value is 0
Residual plot range between -1 and +2. Cases 2 (low) and 9 and 18 high.
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a-HCH

formula = log(aHCH) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>t)
(Intercept)  -0.8944 0.5394 -1.6580 0.1024
ParkCRLA  0.7264 0.3829 1.8971 0.0625
ParkDENA  -0.6901 0.4369 -1.5795 0.1193
ParkGLAC  3.2538 0.4087 7.9623 0.0000
ParkKATMF  1.7755 0.5275 3.3660 0.0013
ParkKATMH 3.1398 0.6008 5.2263 0.0000
ParkLAVO 0.3980 0.3994 0.9965 0.3229
ParkMORA  2.2500 0.4100 5.4876 0.0000
ParkNOCA  1.9666 0.4803 4.0947 0.0001
ParkSEKI 0.0906 0.3262 0.2778 0.7821
ParkSTLEA  2.2205 0.5594 3.9691 0.0002
ParkSTLEP 4.1586 0.5348 7.7764 0.0000
Elevm 0.0013 0.0002 6.7546 0.0000

Residual standard error: 0.5605 on 62 degrees of freedom

Multiple R-Squared: 0.8793

F-statistic: 37.65 on 12 and 62 degrees of freedom, the p-value is 0
Residual plot range between -1 and +1. Cases 23, 73, and 19 high.

y-HCH

formula = sqrt(gHCH) ~ Park + Elevm
Coefficients:
Value Std. Error tvalue Pr(>[t])

(Intercept)  -1.0997 0.6836 -1.6087 0.1128
ParkCRLA  -0.0675 0.4853 -0.1392 0.8898
ParkDENA  0.2013 0.5537 0.3635 0.7175
ParkGLAC  6.3376 0.5179  12.2379 0.0000
ParkKATMF  1.1518 0.6684 1.7231 0.0899
ParkKATMH 2.6427 0.7613 3.4712 0.0009
ParkLAVO  -0.3969 0.5062 -0.7841 0.4360
ParkMORA  2.3683 0.5196 4.5580 0.0000
ParkNOCA  1.7265 0.6087 2.8365 0.0062
ParkSEKI 0.9654 0.4134 2.3354 0.0228
ParkSTLEA  1.9234 0.7089 2.7131 0.0086
ParkSTLEP  3.9268 0.6777 5.7945 0.0000
Elevm 0.0016 0.0002 6.4561 0.0000

Residual standard error: 0.7102 on 62 degrees of freedom

Multiple R-Squared: 0.897

F-statistic: 45.01 on 12 and 62 degrees of freedom, the p-value is 0

Residual plot range between -1 and +1. Cases 23 (very low) and 19 and 73 high outliers.

trans-Chlordane

formula = transChlordane ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>t)

(Intercept)  -2.3755 1.3069 -1.8176 0.0750
ParkCRLA 1.7337 0.8895 1.9490 0.0568
ParkGLAC 3.9573 0.9647 4.1020 0.0001
ParkKATMF 1.1313 1.2488 0.9060 0.3692
ParkKATMH 2.7274 1.4353 1.9003 0.0631
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ParkLAVO 1.8793 0.9267 2.0280 0.0478
ParkMORA  2.0931 0.9728 2.1516 0.0362
ParkNOCA  1.3339 1.1355 1.1747 0.2456
ParkSEKI 4.8500 0.7568 6.4087 0.0000
ParkSTLEA  1.9919 1.3370 1.4898 0.1424
ParkSTLEP  2.9709 1.2744 2.3312 0.0237
Elevm 0.0018 0.0005 3.7280 0.0005

Residual standard error: 1.299 on 51 degrees of freedom

Multiple R-Squared: 0.7684

F-statistic: 15.38 on 11 and 51 degrees of freedom, the p-value is 1.306e-012
Residual plot range between -2 and +2. Cases 51 (low) and 61 and 9 high outliers.

cis-Nonachlor

formula = cisNonachlor ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>t|)

(Intercept) -1.3992 0.5406 -2.5884 0.0125
ParkCRLA 0.7191 0.3679 1.9546 0.0561
ParkGLAC 1.7262 0.3990 4.3263 0.0001
ParkKATMF 0.8340 0.5165 1.6148 0.1125
ParkKATMH 1.7377 0.5936 2.9271 0.0051
ParkLAVO 0.5762 0.3833 1.5034 0.1389
ParkMORA  0.8960 0.4024 2.2268 0.0304
ParkNOCA 0.7204 0.4697 1.5339 0.1312
ParkSEKI 1.8485 0.3130 5.9055 0.0000
ParkSTLEA 1.2299 0.5530 2.2241 0.0306
ParkSTLEP 2.0254 0.5271 3.8424 0.0003
Elevm 0.0009 0.0002 4.8589 0.0000

Residual standard error: 0.5373 on 51 degrees of freedom

Multiple R-Squared: 0.7595

F-statistic: 14.64 on 11 and 51 degrees of freedom, the p-value is 3.254e-012
Residuals plot range between -1 and +1. Cases 11 (low) and 61 and 9 high outliers.

trans-Nonachlor

formula = transNonachlor ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>|t|)

(Intercept) -2.5202 1.3352 -1.8875 0.0648
ParkCRLA 1.8376 0.9088 2.0221 0.0484
ParkGLAC 3.7946 0.9856 3.8502 0.0003
ParkKATMF  1.3459 1.2757 1.0550 0.2964
ParkKATMH 3.3647 1.4663 2.2947 0.0259
ParkLAVO 1.7117 0.9467 1.8081 0.0765
ParkMORA  1.8813 0.9938 1.8930 0.0640
ParkNOCA 1.3925 1.1601 1.2004 0.2355
ParkSEKI 4.1004 0.7731 5.3036 0.0000
ParkSTLEA 2.2491 1.3659 1.6466 0.1058
ParkSTLEP 3.5636 1.3020 2.7371 0.0085
Elevm 0.0017 0.0005 3.5885 0.0007

Residual standard error: 1.327 on 51 degrees of freedom

Multiple R-Squared: 0.6971

F-statistic: 10.67 on 11 and 51 degrees of freedom, the p-value is 8.093e-010
Residuals plot range between -2 and +2. Cases 17, 61 and 9 high outliers.
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Sum of Chlordanes

formula = sqrt(SumChlordane) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>t)
(Intercept) 0.1250 0.6599 0.1894 0.8505
ParkCRLA 0.8772 0.4492 1.9530 0.0563
ParkGLAC 1.5560 0.4871 3.1943 0.0024
ParkKATMF  0.1564 0.6305 0.2480 0.8051
ParkKATMH 1.5729 0.7247 21704 0.0347
ParkLAVO 1.1679 0.4679 2.4959 0.0158
ParkMORA  1.0416 0.4912 2.1206 0.0388
ParkNOCA  0.1812 0.5734 0.3161 0.7532
ParkSEKI 2.2368 0.3821 5.8537 0.0000
ParkSTLEA 0.3788 0.6751 0.5612 0.5771
ParkSTLEP  1.4204 0.6435 2.2074 0.0318
Elevm 0.0009 0.0002 3.9338 0.0003

Residual standard error: 0.6559 on 51 degrees of freedom

Multiple R-Squared: 0.7878

F-statistic: 17.22 on 11 and 51 degrees of freedom, the p-value is 1.558e-013
Residuals plot range between -1 and +1. Cases 61 and 9 high outliers.

Sum of DDTs

formula = log(DDTSum) ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>|t))

(Intercept) 2.0223 0.5692 3.5531 0.0010
ParkCRLA  -0.4842 0.3569 -1.3567 0.1825
ParkGLAC  2.5460 0.4011 6.3469 0.0000
ParkLAVO 0.4262 0.3707 1.1497 0.2571
ParkMORA -1.4277 0.4077 -3.5015 0.0012
ParkNOCA -1.5304 0.4727 -3.2379 0.0024
ParkSEKI 21791 0.3028 7.1970 0.0000
Elevm 0.0004 0.0002 1.7519 0.0875

Residual standard error: 0.5186 on 40 degrees of freedom

Multiple R-Squared: 0.9321

F-statistic: 78.46 on 7 and 40 degrees of freedom, the p-value is 0

Residual plot range between -1 an +1. Cases 2 (low) and 18 and 33 high outliers.

PCB 118

formula = log(PCB118) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>|t)
(Intercept)  -1.1580 0.6202 -1.8671 0.0694
ParkCRLA 0.3751 0.4939 0.7594 0.4522
ParkGLAC 1.2140 0.4376 2.7739 0.0085
ParkKATMH 0.6093 0.6653 0.9159 0.3654
ParkLAVO 0.3561 0.6363 0.5596 0.5789
ParkMORA  0.8471 0.4454 1.9018 0.0646
ParkNOCA  0.7244 0.5166 1.4024 0.1687
ParkSEKI 0.1868 0.3318 0.5628 0.5768
ParkSTLEA 0.1196 0.6301 0.1899 0.8504
ParkSTLEP  1.3307 0.6724 1.9790 0.0549
Elevm 0.0006 0.0002 2.5688 0.0141
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Residual standard error: 0.5684 on 39 degrees of freedom

Multiple R-Squared: 0.3786

F-statistic: 2.376 on 10 and 39 degrees of freedom, the p-value is 0.02623
Residuals range between -1 and +1. Case 8 very low outlier.

PCB 153

formula = PCB153 ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>|t|)
(Intercept) -0.1434 0.6019 -0.2383 0.8126
ParkCRLA 0.2482 0.4096 0.6060 0.5472
ParkGLAC 1.5311 0.4443 3.4464 0.0011
ParkKATMF -0.0854 0.5751 -0.1485 0.8825
ParkKATMH 0.7329 0.6610 1.1088 0.2727
ParkLAVO -0.1258 0.4267 -0.2948 0.7693
ParkMORA  1.0255 0.4480 2.2891 0.0262
ParkNOCA  0.1088 0.5229 0.2081 0.8360
ParkSEKI 0.1757 0.3485 0.5040 0.6164
ParkSTLEA 0.2515 0.6157 0.4084 0.6847
ParkSTLEP 1.0623 0.5869 1.8101 0.0762
Elevm 0.0006 0.0002 2.9983 0.0042

Residual standard error: 0.5982 on 51 degrees of freedom

Multiple R-Squared: 0.5345

F-statistic: 5.324 on 11 and 51 degrees of freedom, the p-value is 0.00001521
Residual plot range between -1 and +1. Cases 11 (low) and 9 and 61 high outliers.

PCB 183

formula = PCB183 ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>|t|)
(Intercept)  -0.0418 0.1495 -0.2798 0.7807
ParkCRLA 0.0133 0.1064 0.1247 0.9012
ParkGLAC 0.0769 0.1103 0.6974 0.4888
ParkKATMF -0.0353 0.1427 -0.2476 0.8055
ParkKATMH 0.2192 0.1641 1.3356 0.1877
ParkLAVO  -0.0787 0.1058 -0.7441 0.4603
ParkMORA  0.1935 0.1112 1.7402 0.0880
ParkNOCA  0.0463 0.1298 0.3566 0.7229
ParkSEKI 0.1099 0.0864 1.2719 0.2093
ParkSTLEA 0.0446 0.1529 0.2918 0.7717
ParkSTLEP 0.1799 0.1457 1.2349 0.2226
Elevm 0.0002 0.0001 2.9410 0.0049

Residual standard error: 0.1483 on 50 degrees of freedom

Multiple R-Squared: 0.4552

F-statistic: 3.798 on 11 and 50 degrees of freedom, the p-value is 0.0005441
Residual plot range between -.2 and +.2. Outliers 60, 47 and 48 high.

Sum of PCBs

formula = PCBSum ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>t|)
(Intercept) -1.3328 2.3896 -0.5577 0.5795
ParkCRLA 0.7753 1.6264 0.4767 0.6356
ParkGLAC 7.8398 1.7639 4.4446 0.0000
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ParkKATMF -0.4112 2.2832 -0.1801 0.8578
ParkKATMH 3.6197 2.6243 1.3793 0.1738
ParkLAVO  -1.1251 1.6943 -0.6641 0.5096
ParkMORA  4.2087 1.7787 2.3662 0.0218
ParkNOCA  1.9161 2.0762 0.9229 0.3604
ParkSEKI 1.1741 1.3837 0.8485 0.4001
ParkSTLEA  1.4407 2.4446 0.5894 0.5582
ParkSTLEP 4.1668 2.3301 1.7882 0.0797
Elevm 0.0030 0.0009 3.5145 0.0009

Residual standard error: 2.375 on 51 degrees of freedom

Multiple R-Squared: 0.6174

F-statistic: 7.481 on 11 and 51 degrees of freedom, the p-value is 1.879e-007
Residual plot range between -4 and +4. Cases 38, 9 and 10 high outliers.

FLO

formula = log(FLO) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>|t|)
(Intercept) 2.3852 0.6061 3.9355 0.0003
ParkCRLA 2.1241 0.5901 3.5996 0.0008
ParkDENA  -1.3529 0.5818 -2.3254 0.0248
ParkGLAC  4.8701 0.4977 9.7859 0.0000
ParkKATMF -0.6778 0.6617 -1.0242 0.3115
ParkKATMH 0.9093 0.6266 1.4512 0.1540
ParkLAVO 1.1731 0.4635 2.5307 0.0151
ParkMORA  1.4319 0.5047 2.8370 0.0069
ParkNOCA  0.8034 0.5392 1.4899 0.1435
ParkSEKI 2.3795 0.4319 5.5098 0.0000
ParkSTLEA -0.4440 0.6011 -0.7387 0.4641
ParkSTLEP  2.1383 0.5821 3.6736 0.0007
Elevm -0.0007 0.0002 -4.1979 0.0001

Residual standard error: 0.4004 on 43 degrees of freedom

Multiple R-Squared: 0.9479

F-statistic: 65.24 on 12 and 43 degrees of freedom, the p-value is 0

Residual plot range between -.5 and +1. Cases 16 (low) and 18 and 33 high outliers.

PHE

formula = log(PHE) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>|t|)
(Intercept) 6.5184 0.3276  19.8970 0.0000
ParkDENA  -3.5566 0.3037 -11.7123 0.0000
ParkGLAC  4.6367 0.2378  19.4966 0.0000
ParkKATMF -3.0210 0.3624 -8.3357 0.0000
ParkKATMH -0.9352 0.3694 -2.5319 0.0146
ParkLAVO  -1.0698 0.2674 -4.0000 0.0002
ParkMORA -0.6393 0.2347 -2.7238 0.0089
ParkNOCA  -1.2356 0.2852 -4.3325 0.0001
ParkSEKI 0.2895 0.1961 1.4764 0.1462
ParkSTLEA -3.0623 0.3402 -9.0024 0.0000
ParkSTLEP 0.6759 0.3226 2.0951 0.0413
Elevm -0.0006 0.0001 -4.2772 0.0001

Residual standard error: 0.3659 on 49 degrees of freedom
Multiple R-Squared: 0.9754
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F-statistic: 176.4 on 11 and 49 degrees of freedom, the p-value is 0
Residual plot range between -.5 and +.5. Cases 25 and 3 low and 8 high outliers.

Retene

formula = log(Retene + 1e-006) ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>|t|)

(Intercept) 4.3334 2.9265 1.4807 0.1442
ParkCRLA  4.7735 2.0253 2.3570 0.0219
ParkDENA  -3.5747 2.5152 -1.4212 0.1607
ParkGLAC  6.8797 2.1943 3.1352 0.0027
ParkKATMF  0.9801 2.8216 0.3474 0.7296
ParkKATMH 0.1757 3.2315 0.0544 0.9568
ParkLAVO 3.9156 2.1109 1.8549 0.0688
ParkMORA  2.4660 2.1962 1.1229 0.2662
ParkNOCA  1.5408 2.5672 0.6002 0.5508
ParkSEKI 4.9443 1.7239 2.8681 0.0058
ParkSTLEA -0.7905 3.0098 -0.2626 0.7938
ParkSTLEP  1.4773 2.8721 0.5144 0.6090
Elevm -0.0015 0.0010 -1.4802 0.1443

Residual standard error: 2.96 on 57 degrees of freedom

Multiple R-Squared: 0.4881

F-statistic: 4.529 on 12 and 57 degrees of freedom, the p-value is 0.00004422

Residual plot better, but messy, range -5 and +5. Many very low outliers, especially low cases 4 and 14.

CHR/TRI

formula = log(CHR.TRI) ~ Park + Elevm,
Coefficients:

Value Std. Error  tvalue Pr(>|t|)
(Intercept) 3.7637 0.6259 6.0133 0.0000
ParkCRLA 1.3432 0.4425 3.0351 0.0035
ParkDENA -2.7154 0.5061 -5.3647 0.0000
ParkGLAC  5.5466 0.4760  11.6536 0.0000
ParkKATMF -1.2986 0.6107 -2.1264 0.0375
ParkKATMH -1.7043 0.6961 -2.4483 0.0172
ParkLAVO  -0.6584 0.4616 -1.4265 0.1588
ParkMORA  0.7754 0.4748 1.6331 0.1076
ParkNOCA  0.1692 0.5560 0.3043 0.7619
ParkSEKI 0.8921 0.3769 2.3667 0.0211
ParkSTLEA -1.6393 0.6483 -2.5289 0.0140
ParkSTLEP -0.3516 0.6195 -0.5676 0.5724
Elevm -0.0005 0.0002 -2.3518 0.0219

Residual standard error: 0.6476 on 61 degrees of freedom

Multiple R-Squared: 0.9271

F-statistic: 64.65 on 12 and 61 degrees of freedom, the p-value is 0

Residual plot range between -1 and +1. Cases 7 (low) and 8 and 19 high outliers.

B(a)A

formula = log(BaA) ~ Park + Elevm
Coefficients:

Value Std. Error  tvalue Pr(>t|)
(Intercept) 4.3467 0.8383 5.1850 0.0000
ParkCRLA  -0.1428 0.5875 -0.2431 0.8088
ParkDENA  -4.5253 0.6755 -6.6989 0.0000
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ParkGLAC  4.7703 0.6338 7.5271 0.0000
ParkLAVO  -1.1255 0.6126 -1.8373 0.0714
ParkMORA -1.2420 0.6331 -1.9618 0.0547
ParkNOCA -3.2363 0.7408 -4.3688 0.0001
ParkSEKI 0.6786 0.5002 1.3565 0.1803
ParkSTLEA -3.0583 0.8657 -3.5327 0.0008
ParkSTLEP -2.1140 0.8268 -2.5568 0.0133
Elevm -0.0014 0.0003 -4.6703 0.0000

Residual standard error: 0.8593 on 57 degrees of freedom

Multiple R-Squared: 0.8998

F-statistic: 51.21 on 10 and 57 degrees of freedom, the p-value is 0

Residual plot better, range between -1 and +1. Cases 57 (low) and 58 and 19 high outliers.

SUM OF PAHs

formula = log(PAHSum) ~ Park + Elevm
Coefficients:
Value Std. Error  tvalue Pr(>t)

(Intercept) 7.0345 0.6864  10.2479 0.0000
ParkCRLA 1.5044 0.4853 3.0996 0.0029
ParkDENA  -4.1538 0.5551 -7.4830 0.0000
ParkGLAC  5.8868 0.5220 11.2776 0.0000
ParkKATMF -1.7076 0.6697 -2.5496 0.0133
ParkKATMH -0.8984 0.7634 -1.1768 0.2439
ParkLAVO 0.3340 0.5062 0.6597 0.5119
ParkMORA  0.5403 0.5207 1.0377 0.3035
ParkNOCA -0.2387 0.6098 -0.3915 0.6968
ParkSEKI 1.5335 0.4134 3.7094 0.0005
ParkSTLEA -2.0292 0.7109 -2.8542 0.0059
ParkSTLEP 0.8172 0.6794 1.2029 0.2337
Elevm -0.0009 0.0002 -3.5744 0.0007

Residual standard error: 0.7102 on 61 degrees of freedom

Multiple R-Squared: 0.9374

F-statistic: 76.11 on 12 and 61 degrees of freedom, the p-value is 0

Residual plot range between -1 and +1. Case 19 is high outlier. Several other outliers. Cases 17 and
others low.
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Appendix 4A.12. Summary Statistics of Element Concentrations (ppm) in Lichen Samples from the
Core WACAP Parks.

GAAR NOAT DENA OLYM MORA | SEKI GLAC ROMO
Flcu Mari Flcu Mari Flcu Mari | Alsa | Pigl Alsa | Levu | Alsa | Levu | Plgl Xant
N 3 2 2 4 6 6 6 2 6 3 3 3 3 3
Al |Mean | 675.5 | 90.5 | 133.0 | 48.2 | 237.9 | 47.0 | 34.0 | 4225 | 60.3 | 283.3 | 99.7 | 383.3 | 897.6 | 3066.7
s.d.| 1315 5.0 1.9 13.5 29.5 9.0 89 | 116.7 | 16.3 55.1 124 | 793 | 1848 | 9571
s.e.| 759 35 1.3 6.7 12.0 3.7 3.6 82.5 6.6 31.8 7.2 458 | 106.7 552.6
As |Mean | 0.66 0.19 0.20 0.07 0.39 0.16 | 0.06 | 0.31 0.10 0.30 | 0.18 | 0.58 | 0.60
s.d.| 0.06 0.02 0.05 0.03 0.09 0.04 | 0.02 | 0.03 0.04 0.05 | 0.04 | 0.09 | 0.03
s.e.| 0.03 0.01 0.04 0.01 0.04 0.02 | 0.01 | 0.02 0.02 0.03 | 0.02 | 0.05 | 0.02
Ba |Mean | 9.49 3.31 | 70.00 | 41.02 | 9.59 3.38 | 9.94 | 56.17 | 1.66 572 | 1749 | 11.22 | 71.38 | 31.24
sd.| 1.98 0.05 3.34 | 26.72 | 157 1.08 | 243 | 16.34 | 0.59 0.84 | 3.51 194 | 464 12.64
se.| 1.14 0.03 236 | 13.36 | 0.64 044 | 099 | 1156 | 0.24 049 | 2.02 | 1.12 | 2.68 7.30
Bi |Mean | 0.023 | 0.023 | 0.056 | 0.026 | 0.017 | 0.013 | 0.007 | 0.028 | 0.016 | 0.017 | 0.021 | 0.051 | 0.071
s.d.| 0.003 | 0.008 | 0.003 | 0.025 | 0.010 | 0.006 | 0.001 | 0.006 | 0.009 | 0.002 | 0.007 | 0.007 | 0.018
s.e.| 0.002 | 0.006 | 0.002 | 0.013 | 0.004 | 0.002 | 0.000 | 0.004 | 0.004 | 0.001 | 0.004 | 0.004 | 0.010
Ca |Mean | 21956 | 18090 | 4139 | 2517 | 1341 | 1252 | 3000 | 2514 | 4234 | 1564 | 1754 | 2729 | 2913 17062
s.d.| 1506 857 158 1410 42 378 | 1358 | 414 1128 235 251 737 92 4870
s.e.| 870 606 112 705 17 154 554 293 460 136 145 425 53 2812
Cd |Mean | 0.220 | 0.202 | 0.194 | 0.136 | 0.101 | 0.064 | 0.077 | 0.084 | 0.068 | 0.072 | 0.100 | 0.337 | 0.379 | 0.663
s.d.| 0.050 | 0.003 | 0.021 | 0.053 | 0.027 | 0.013 | 0.034 | 0.036 | 0.020 | 0.006 | 0.012 | 0.077 | 0.043 | 0.137
s.e.| 0.029 | 0.002 | 0.015 | 0.026 | 0.011 | 0.005 | 0.014 | 0.026 | 0.008 | 0.003 | 0.007 | 0.044 | 0.025 | 0.079
Ce |Mean | 2.38 044 | 0.18 0.12 0.39 0.13 | 0.08 | 0.36 0.20 0.55 | 0.24 | 144 | 1.78
sd.| 0.25 0.05 0.01 0.05 0.04 0.05 | 0.02 | 0.00 0.03 0.12 | 0.04 | 0.22 | 0.11
s.e.| 0.15 0.03 0.01 0.02 0.02 0.02 | 0.01 | 0.00 0.01 0.07 | 0.02 | 0.13 | 0.06
Co |Mean | 0.47 0.12 0.16 | 0.11 0.28 012 | 011 | 0.25 0.07 0.15 | 0.10 | 0.27 | 0.36 0.24
s.d.| 0.08 0.02 0.01 0.03 0.06 0.02 | 0.06 | 0.08 0.03 0.03 | 0.00 | 0.03 | 0.03 0.00
s.e.| 0.05 0.01 0.01 0.02 0.02 0.01 0.02 | 0.06 0.01 0.02 | 0.00 | 0.02 | 0.02 0.00
Cu |Mean | 2.51 1.04 1.70 0.75 155 | 0.80 | 0.72 | 2.50 1.06 293 | 1.22 | 197 | 3.40 10.43
sd.| 0.27 0.01 0.06 0.09 0.12 0.08 | 0.14 | 0.08 0.30 0.31 | 0.03 | 0.35 | 0.26 4.51
s.e.| 0.15 0.01 0.04 0.05 0.05 0.03 | 0.06 | 0.06 0.12 0.18 | 0.01 | 0.20 | 0.15 2.60
Dy |Mean | 0.118 | 0.041 | 0.021 | 0.013 | 0.027 | 0.017 | 0.008 | 0.023 | 0.015 | 0.031 | 0.019 | 0.115 | 0.106
s.d.| 0.034 | 0.000 | 0.002 | 0.005 | 0.004 | 0.007 | 0.002 | 0.004 | 0.003 | 0.007 | 0.005 | 0.019 | 0.008
s.e.| 0.019 | 0.000 | 0.001 | 0.003 | 0.002 | 0.003 | 0.001 | 0.003 | 0.001 | 0.004 | 0.003 | 0.011 | 0.005
Er |Mean | 0.049 | 0.019 | 0.011 | 0.005 | 0.015 | 0.008 | 0.003 | 0.011 | 0.009 | 0.016 | 0.012 | 0.064 | 0.056
s.d.| 0.013 | 0.001 | 0.001 | 0.002 | 0.002 | 0.004 | 0.002 | 0.000 | 0.003 | 0.004 | 0.004 | 0.011 | 0.003
s.e.| 0.008 | 0.001 | 0.001 | 0.001 | 0.001 | 0.002 | 0.001 | 0.000 | 0.001 | 0.002 | 0.002 | 0.006 | 0.002
Eu |Mean | 0.045 | 0.010 | 0.005 | 0.004 | 0.009 | 0.004 | 0.002 | 0.007 | 0.004 | 0.008 | 0.005 | 0.028 | 0.029
s.d.| 0.007 | 0.001 | 0.003 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.003 | 0.001 | 0.004 | 0.002
s.e.| 0.004 | 0.001 | 0.002 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.002 | 0.001 | 0.002 | 0.001
Fe |Mean | 1656.7 | 245.8 | 272.0 | 98.9 | 4054 | 101.2 | 50.7 | 525.0 | 64.7 | 363.3 | 132.3 | 562.7 |1325.6| 2905.8
s.d.| 119.3 3.2 2.7 19.1 92.1 24.6 15.8 | 91.9 19.0 51.3 9.2 |106.3 | 1721 891.1
s.e.| 689 2.3 1.9 9.5 37.6 10.0 6.5 65.0 7.8 29.6 5.3 614 | 99.4 514.5
Ga |Mean | 0.211 | 0.033 | 0.054 | 0.015 | 0.080 | 0.018 | 0.014 | 0.128 | 0.022 | 0.087 | 0.043 | 0.137 | 0.370
s.d.| 0.032 | 0.002 | 0.002 | 0.003 | 0.012 | 0.004 | 0.003 | 0.028 | 0.007 | 0.013 | 0.001 | 0.024 | 0.057
s.e.| 0.019 | 0.001 | 0.002 | 0.001 | 0.005 | 0.002 | 0.001 | 0.020 | 0.003 | 0.008 | 0.001 | 0.014 | 0.033
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Gd |Mean | 0.192 | 0.051 | 0.027 | 0.019 | 0.039 | 0.020 | 0.008 | 0.028 | 0.022 | 0.041 | 0.026 | 0.143 | 0.143
s.d.| 0.038 | 0.003 | 0.001 | 0.007 | 0.010 | 0.008 | 0.004 | 0.005 | 0.005 | 0.009 | 0.002 | 0.029 | 0.009
s.e.| 0.022 | 0.002 | 0.001 | 0.004 | 0.004 | 0.003 | 0.002 | 0.003 | 0.002 | 0.005 | 0.001 | 0.017 | 0.005
Hg |Mean | 0.017 | 0.023 | 0.022 | 0.026 | 0.012 | 0.021 | 0.232 | 0.268 | 0.154 | 0.301 | 0.136 | 0.388 | 0.266
s.d.| 0.002 | 0.003 | 0.003 | 0.003 | 0.002 | 0.006 | 0.036 | 0.025 | 0.023 | 0.017 | 0.017 | 0.067 | 0.020
s.e.| 0.001 | 0.002 | 0.002 | 0.002 | 0.001 | 0.003 | 0.015 | 0.018 | 0.009 | 0.010 | 0.010 | 0.039 | 0.012
Ho |Mean | 0.020 | 0.007 | 0.004 | 0.003 | 0.005 | 0.003 | 0.002 | 0.005 | 0.004 | 0.006 | 0.003 | 0.022 | 0.021
s.d.| 0.005 | 0.001 | 0.000 | 0.001 | 0.001 | 0.002 | 0.000 | 0.000 | 0.001 | 0.001 | 0.001 | 0.005 | 0.003
s.e.| 0.003 | 0.000 | 0.000 | 0.001 | 0.001 | 0.001 | 0.000 | 0.000 | 0.000 | 0.001 | 0.001 | 0.003 | 0.002
K |Mean | 1840 1418 | 2611 | 1476 | 2603 | 1462 | 1583 | 1494 | 1821 | 2319 | 1917 | 2246 | 2047 2963
s.d.| 159 33 264 88 270 234 183 114 130 64 166 190 27 195
se.| 92 23 187 44 110 95 75 80 53 37 96 110 16 113
La |Mean | 1.133 | 0.212 | 0.084 | 0.054 | 0.182 | 0.057 | 0.036 | 0.178 | 0.089 | 0.285 | 0.113 | 0.684 | 0.864
s.d.| 0.139 | 0.013 | 0.000 | 0.022 | 0.024 | 0.022 | 0.009 | 0.000 | 0.014 | 0.053 | 0.016 | 0.113 | 0.070
s.e.| 0.080 | 0.009 | 0.000 | 0.011 | 0.010 | 0.009 | 0.004 | 0.000 | 0.006 | 0.031 | 0.009 | 0.065 | 0.041
Li |Mean | 0.837 | 0.096 | 0.135 | 0.022 | 0.224 | 0.038 | 0.028 | 0.204 | 0.027 | 0.238 | 0.125 | 0.311 | 0.557 2.067
s.d.| 0.135 | 0.069 | 0.002 | 0.000 | 0.051 | 0.026 | 0.012 | 0.051 | 0.018 | 0.072 | 0.050 | 0.031 | 0.155 0.505
s.e.| 0.078 | 0.049 | 0.001 | 0.000 | 0.021 | 0.010 | 0.005 | 0.036 | 0.007 | 0.042 | 0.029 | 0.018 | 0.089 0.292
Lu |Mean | 0.007 | 0.003 | 0.001 | 0.001 | 0.002 | 0.001 | 0.000 | 0.001 | 0.001 | 0.002 | 0.001 | 0.008 | 0.007
s.d.| 0.002 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.001 | 0.001 | 0.002 | 0.001
s.e.| 0.001 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.001
Mg |Mean | 793.2 | 192.6 | 686.2 | 186.9 | 383.5 | 116.7 | 346.6 | 386.0 | 261.4 | 453.9 | 325.3 | 600.2 | 639.4 932.0
s.d.| 10.9 71 21.0 27.0 57.7 255 | 428 | 295 16.2 33.8 9.6 51.7 | 37.8 171.0
s.e.| 6.3 5.0 14.8 13.5 23.6 10.4 17.5 | 20.9 6.6 19.5 5.6 208 | 21.8 98.7
Mn |Mean | 58.0 213 | 3853 | 97.2 | 208.8 | 31.1 | 100.1 | 164.0 | 153.7 | 97.3 | 160.6 | 262.2 | 126.3 77.0
sd.| 4.2 0.2 30.9 28.9 52.8 13.7 | 48.0 | 1182 | 67.9 24 23.7 | 1134 | 51 42.2
se.| 24 0.2 21.8 14.4 21.5 5.6 19.6 | 83.6 27.7 1.4 13.7 | 655 2.9 24.3
Mo |Mean | 626.94 | 0.61 0.51 0.34 0.29 0.30 | 0.86 | 166.33 0.58 | 0.35 | 0.42 1.82
s.d.| 58.67 | 0.22 0.08 0.11 190.53 0.39 0.31
s.e.| 33.87 | 0.16 . 0.06 . 0.08 . 77.78 0.28 . . 0.18
Na |Mean 1.2 94.3 | 718.3 | 226.6 | 144.7 | 150.3 | 137.0 | 104.6 0.1 67.2 | 137.1 | 95.5 | 105.6 92.1
sd.| 041 4.9 23.8 | 1925 | 388 | 162.0 | 358 | 56.2 0.0 542 | 173.2 | 33.7 | 35.1 11.8
s.e.| 041 35 16.9 96.2 15.8 66.1 146 | 39.7 0.0 31.3 | 100.0 | 19.5 | 20.2 6.8
Nd |Mean | 1.274 | 0.230 | 0.107 | 0.073 | 0.197 | 0.083 | 0.042 | 0.187 | 0.323 | 0.230 | 0.125 | 0.746 | 0.873
s.d.| 0.229 | 0.029 | 0.001 | 0.027 | 0.015 | 0.033 | 0.013 | 0.004 | 0.262 | 0.047 | 0.024 | 0.124 | 0.060
s.e.| 0.132 | 0.020 | 0.001 | 0.013 | 0.006 | 0.013 | 0.005 | 0.003 | 0.107 | 0.027 | 0.014 | 0.071 | 0.035
Ni |Mean | 544.378 | 0.225 | 0.802 | 0.413 | 0.717 | 0.325 | 0.446 | 2.124 |674.208 | 0.916 | 0.810 | 0.594 | 2.128 4.330
s.d.| 45.214 | 0.033 | 0.300 | 0.063 | 0.198 | 0.228 | 0.114 | 0.810 |117.317| 0.229 | 0.393 | 0.102 | 0.077 0.410
s.e.| 26.104 | 0.023 | 0.212 | 0.032 | 0.081 | 0.093 | 0.047 | 0.573 | 47.894 | 0.132 | 0.227 | 0.059 | 0.054 0.237
P |Mean 1 330 763 491 538 327 433 740 1 738 648 583 705 1112
s.d. 0 23 16 116 143 113 98 142 0 73 96 110 56 165
s.e. 0 16 11 58 59 46 40 101 0 42 55 63 32 95
Pb |Mean | 0.30 0.86 0.25 0.42 0.53 0.48 1.09 | 4.22 0.03 139 | 096 | 3.90 | 6.59 21.16
s.d.| 0.03 0.02 0.02 0.13 0.04 0.17 | 023 | 0.44 0.01 0.18 | 0.23 1.65
s.e.| 0.02 0.01 0.01 0.07 0.01 0.07 | 0.09 | 0.31 0.00 0.10 | 0.13 . . 0.95
Pr |Mean | 3.924 | 0.055 | 0.024 | 0.016 | 0.049 | 0.018 | 0.010 | 0.046 | 3.623 | 0.062 | 0.030 | 0.182 | 0.223
s.d.| 0.325 | 0.004 | 0.001 | 0.006 | 0.006 | 0.007 | 0.002 | 0.000 | 0.875 | 0.015 | 0.005 | 0.029 | 0.016
s.e.| 0.188 | 0.003 | 0.001 | 0.003 | 0.002 | 0.003 | 0.001 | 0.000 | 0.357 | 0.009 | 0.003 | 0.017 | 0.009
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Rb |Mean | 330.93 | 2.46 3.38 2.42 8.05 4.72 1.70 | 2.50 | 409.43 | 8.10 | 1.51 1.80 | 3.1
s.d.| 39.88 | 0.05 0.24 0.26 1.44 152 | 0.79 | 045 | 8862 | 0.20 | 0.28 | 0.03 | 0.29
s.e.| 23.03 | 0.03 0.17 0.13 0.59 0.62 | 032 | 0.32 | 36.18 | 0.11 0.16 | 0.02 | 0.16
S |Mean 0 227 296 244 244 240 353 585 0 1017 | 568 | 1073 | 985 1227
s.d. 0 47 6 29 32 60 75 83 0 64 22 107 46 154
s.e. 0 33 4 15 13 25 31 59 0 37 13 62 27 89
Sb |Mean | 0.237 | 0.032 | 0.101 | 0.016 | 0.070 | 0.021 | 0.012 | 0.017 | 0.023 | 0.016 | 0.052 | 0.124 | 0.140
s.d.| 0.027 | 0.005 | 0.008 | 0.008 | 0.016 | 0.010 | 0.008 | 0.005 | 0.007 | 0.006 | 0.005 | 0.008 | 0.014
s.e.| 0.016 | 0.004 | 0.006 | 0.004 | 0.007 | 0.004 | 0.003 | 0.003 | 0.003 | 0.004 | 0.003 | 0.005 | 0.008
Sm |Mean | 15.941 | 0.052 | 0.023 | 0.016 | 0.040 | 0.018 | 0.010 | 0.037 | 5.753 | 0.044 | 0.025 | 0.144 | 0.165
s.d.| 1.211 | 0.010 | 0.007 | 0.005 | 0.002 | 0.007 | 0.004 | 0.002 | 1.728 | 0.009 | 0.002 | 0.023 | 0.005
s.e.| 0.699 | 0.007 | 0.005 | 0.003 | 0.001 | 0.003 | 0.002 | 0.001 | 0.705 | 0.005 | 0.001 | 0.013 | 0.003
Sr |Mean | 0.03 8.68 6.46 2.60 3.17 1.59 | 12.18 | 15.81 0.00 6.14 | 592 | 3.88 | 19.55 21.75
s.d.| 0.00 0.77 0.06 0.85 0.23 022 | 253 | 6.73 0.00 092 | 0.96 | 0.58 | 0.08 4.11
s.e.| 0.00 0.55 0.04 0.42 0.10 0.09 1.03 | 4.76 0.00 053 | 0.55 | 0.34 | 0.05 2.37
Tb |Mean | 0.414 | 0.007 | 0.004 | 0.002 | 0.005 | 0.003 | 0.001 | 0.005 | 0.021 | 0.005 | 0.003 | 0.019 | 0.021
s.d.| 0.004 | 0.000 | 0.001 | 0.001 | 0.000 | 0.001 | 0.000 | 0.001 | 0.022 | 0.001 | 0.000 | 0.002 | 0.001
s.e.| 0.002 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.009 | 0.001 | 0.000 | 0.001 | 0.001
Th |Mean | 0.007 | 0.030 | 0.031 | 0.023 | 0.041 | 0.028 | 0.007 | 0.061 | 0.001 | 0.115 | 0.024 | 0.205 | 0.384
s.d.| 0.000 | 0.008 | 0.013 | 0.026 | 0.018 | 0.029 | 0.000 | 0.016 | 0.000 | 0.022 | 0.012 | 0.115 | 0.149
s.e.| 0.000 | 0.006 | 0.009 | 0.013 | 0.007 | 0.012 | 0.000 | 0.012 | 0.000 | 0.013 | 0.007 | 0.066 | 0.086
Tm Mean | 0.064 | 0.003 | 0.001 | 0.001 | 0.002 | 0.001 | 0.000 | 0.002 | 0.001 | 0.002 | 0.002 | 0.009 | 0.008
s.d.| 0.010 | 0.000 | 0.001 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.001 | 0.000 | 0.000 | 0.002 | 0.001
s.e.| 0.006 | 0.000 | 0.001 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.001 | 0.001
U |Mean | 1.341 | 0.041 | 0.007 | 0.006 | 0.024 | 0.011 | 0.003 | 0.021 | 0.108 | 0.059 | 0.011 | 0.022 | 0.059
s.d.| 0.191 | 0.008 | 0.002 | 0.004 | 0.009 | 0.004 | 0.005 | 0.006 | 0.103 | 0.004 | 0.009 | 0.003 | 0.005
s.e.| 0.110 | 0.006 | 0.002 | 0.002 | 0.004 | 0.002 | 0.002 | 0.004 | 0.042 | 0.002 | 0.005 | 0.002 | 0.003
V  [Mean | 0.01 0.34 0.48 0.12 0.50 0.14 | 0.10 | 0.97 0.01 0.50 | 0.22 | 0.89 | 1.94 5.30
s.d. 0.16 0.02 0.03 0.07 0.02 | 0.05 | 0.14 0.00 0.11 0.06 | 0.20 | 0.04 1.76
s.e. 0.11 0.01 0.01 0.03 0.01 0.02 | 0.10 0.00 0.07 | 0.08 | 0.12 | 0.03 1.02
W [Mean 0.017 0.016 0.022 | 0.018 | 0.020 | 0.026
s.d. 0.006 0.005 0.004 | 0.004 | 0.002 | 0.009
s.e. 0.004 0.003 0.002 | 0.003 | 0.001 | 0.005
Y [Mean | 0.52 0.23 0.13 0.09 0.16 0.09 0.05 | 0.12 0.10 0.16 | 0.11 | 0.65 | 0.55
s.d.| 0.10 0.00 0.00 0.03 0.02 0.04 | 0.01 0.01 0.02 0.03 | 0.02 | 0.13 | 0.02
s.e.| 0.06 0.00 0.00 0.02 0.01 0.02 | 0.00 | 0.01 0.01 0.02 | 0.01 0.07 | 0.01
Yb (Mean | 0.042 | 0.021 | 0.008 | 0.006 | 0.012 | 0.009 | 0.004 | 0.011 | 0.007 | 0.015 | 0.010 | 0.054 | 0.052
s.d.| 0.010 | 0.000 | 0.001 | 0.002 | 0.002 | 0.003 | 0.001 | 0.001 | 0.002 | 0.003 | 0.002 | 0.011 | 0.004
s.e.| 0.005 | 0.000 | 0.000 | 0.001 | 0.001 | 0.001 | 0.001 | 0.000 | 0.001 | 0.002 | 0.001 | 0.006 | 0.002
Zn |Mean | 27.4 20.7 0.5 25.0 23.3 13.8 17.3 | 23.7 22.7 27.0 | 20.0 | 38.7 | 24.9 54.9
sd.| 24 0.8 0.3 2.2 1.4 1.3 0.8 0.8 4.3 4.4 0.6 2.3 1.5 2.8
se.| 14 0.6 0.2 1.1 0.6 0.5 0.3 0.6 1.8 2.5 0.3 1.3 0.9 1.6
Zr |Mean | 0.86 0.28 0.35 0.30 0.29 0.30 | 0.65 0.35 046 | 0.26 | 0.82 | 1.77
s.d.| 0.06 0.06 0.25 0.06 0.20 0.16 | 0.42 0.09 0.21 0.03 | 0.24 | 0.34
s.e.| 0.03 0.04 0.13 0.02 0.08 | 0.06 | 0.30 0.04 0.12 | 0.02 | 0.14 | 0.20

Notes: Flcu= Flavocetraria cucullata, Mari = Masonhalea richardsonii, Alsa = Alectoria sarmentosa, Plgl = Platismatia glauca, Levu
= Letharia vulpina, Xant = Xanthoparmelia sp.
s.d.= standard deviation; s.e. = mean standard error; N = number of samples. Laboratory replicates were averaged before
calculating means, field replicates were treated as independent measurements.

4A-45




ov-vy

£886 SLLS 002S G86¢  819¢ 0SLy | oAy e
€ ) N
682 ‘o's
10S p's
05022 mer Ay 1007
L 14 oL z S S N
€58 LLLL 0Ly ovs | Lév o's
90/} LEGE  08S 181 | LLLL p's
89.8 86Y01 mmt 0080,  80SL | 6S.S Sh nAe
€ L € € N
9zsl 601 Leel 9's
29l G681 882¢ p's
0001 5926 ecLL el any ydAH
l € ol 4 € N
G/l Ll 852 €8 9's
€0¢ 0. v9€ vyl p's
(X4 (14 viov  8lES 008y | oAy noj4
L b N
‘9's
s
0see 09€S any le)o
€ N
zLL o's
662 p's
8LLL any okig
€ 4} L 14 14 L N
092 29z 161 z8e 0ze o's
LSY 606 S0S €9/ 0v9 p's
1618 LS v60v €zey €8LE  068€ any es|y
3dl9 ANVE VSHO |ONOYd 3J1YD JVIO | IMIAS ISOA OAVT| VIHdO VHOW WNATO VOON |[FTLS va1D LSIM NLIVM VNIA LVON dvvo

sanjooy s

Sanjooy N

eluiojed

1SOMULION dy10ed

eyse|y

syied dVOVM 0Z 2y} wouy suayoi ul (wdd) suoiesyuasuod uaboajiN 10} sonsiye}s Aewwng "¢ vy xipuaddy




LYV

"sjusWaInsesw Juspuadepul se pajeal) alem sajedljdal pjaly ‘suesw Bune|nojes alojeq pabelane
aJem sajeol|das Alojeloge] “sejdwes Jo Jaquinu = N ‘0l pIepue)s uesw = '8's ‘UoleInep piepuels ="p's "dds ejsuedoyjuex = ey “dds eausn = susn

“ds ejjouwey = wey] ‘snsoqojb snioydosseyds = |6dg ‘eoneb enewsneld = |64 ‘i1uospieyaol esjeyuoseyy = Uey ‘euebalo eLeqo] = 1007 ‘euldina eueyjo]

= NA97 ‘seposAyd eluwAbodAH = AyddAH ‘ejeinona euejpoone|4 =no|4 ‘einasnque euipeld = e ‘"dds euoAig = oAig ‘esojusulies eLI0}od|y =S|y

'S8JON

4
059¢
8v.€

141

[4
oeve
1G8Y

0ziLL

€
8Ll
050¢

L9961

3

09veEL

N
‘9's
s

oAy

juex

§08
8ElLlL

7A4%

19¢€
GE€L

6091

‘9's
‘p's

any

ausn

0z6C

'9's
s
oAy

weyy

G8¢
€0y
S2Ys

'9's
s
aAy

|Bds

61LS
1961
LSS01

16€
€6/
86VS

098.

0z62

'9's
P's
oAy

1Bid

€61
869

§6€
6GS

cl
ove
€68

‘9's
‘p's




8Y-v¥

0.¥°0 0L80 18¢°0 €00 0cL0 SL19V 0eeo 0600 0,£0'0 0620 8lG'0 %0S'L6
0.¥°0 096°0 18¢°0 €€0°0 0cLo G612 0€ee0 0600 0,£0'0 06C°0 8LlG'0 %0566
0.¥°0 096°0 18¢°0 €€0°0 0cL0 G61°L 0ee0 0600 0,£0'0 06C°0 8LG°0 %00°00L
elswiedoyjuex easusn snioydosseyds enewsneld esjeyuosepy eLeqo] eueyds] eluwAbodA euensoonel4 euipel) euoflg  eLos|y SETe)
wdd 6H
445 0ee oLl c6lLl 44 (314 618 6101 8y Ll 414 494" N
€60 190 430 ceco Zlo clo 20 920 10 600 AN 10 %G6 19MO7
G0 180 €L0 820 (440 0€0 ce0 620 8L°0 €L°0 20 L1°0 %56 Joddn
G0°0 800 000 200 c00 S0°0 200 100 100 910 c00 100 413 pPIS
09°0 gL'l ¥0°0 G0 L0 ¢L0 80 Gco 800 69°L 620 €e0 A8Q PIS
90 cL0 clo Gco FAN) (FA] 820 120 9L0 54 020 GLo uesiy
0L0 100 800 000 G000 100 000 000 900 900 000 000 %000
0L0 100 800 000 S0°0 100 000 000 900 900 100 000 %0G0
020 €00 0L0 0L0 S0°0 100 000 Y00 900 900 0L0 00  %0S°¢C
L€0 900 oL0 clo G00 0L0 (1N0] 0l0 .00 0L0 0L0 ¢0'0 %000l
00 0L0 0L0 1420 900 0L0 Zlo 8L°0 0L0 clo cLo 0L'0  %00°S¢C
0S0 8L°0 420 610 L0 0L0 910 [4Al0) 10 G0 GL0 ¢l’0 %00°0S
090 A0 Zlo 120 1AV cl’o 2co 0€0 12’0 0€0 0c0 8L'0 %00°S.
6.0 v0'e 81’0 010 820 0z'0 V€0 o0 veo JA A 0€’0 ¥Z'0 %0006
14> yee 440 Y90 cso 180 10°¢ 06°0 9’0 12205 0S0 050 %0S°.6
ov'e ev'e ceo0 g9’ cso G.'8 90 GG’ 810 08°ZL G€¢€ L0l %0S°66
ov'e €v'e ceo 0e’Ll cso 186 €L'g 9.°¢ 810 08°LL  G¥€ G6'6 %0000l
elswiedoyjuex easusn snioydosseyds enewsneld esjeyuosepy eLeqo] eleyds] eluwAbodA euensoonel4 euipel) euoflg  eLos|y SETe)
wdd po

"'GL°¢ XIpuaddy 98s ‘paie|nojed alam suolINgUISIP Ydiym wolj spue| o1ignd Jo isi) e 1o4 (200Z 921AI8S 1S8104
SN) @seqgelep Aljenp Jiy pue suayoi [euolleN S4SN 9yl pue ‘(elep eLeljoooAe]{ SWOS pue esjeyuoseyy ||e) YolieN "d Jo Aseunod aseqelep
syied 2101y SdN @4l ‘(£00Z ‘Neuuag) juswa|gdN oseqgeiep |euoiieu S4N @Yl Woly pauleiqo aiam ejeq ‘sajdwes uayoll dyDVAA Ul Juswaoueyus
ssasse 0] sabuel punolbyoeq 1o spjoysalyy se pasn asam (1ybiybiy mojeA) sajuenb juaoiad A1BuIN *6002-2261 ‘S91e)S Pajyiun ayj} jO S}sai04
pue s)lied [euoljeN Ul eJauac5) Uusaydi Ul SUOIJesjuasuo) Injng pue ‘pea ‘uabouyN ‘Ainoiap ‘wniwpes jo uonnqusiq 1 v xipuaddy



6v-v¥

ocLe /18€ 1901 Llcec g9/ 66.¢ 8¢ce L16¢ 0c8 oovL evee ZsllL ASQ PIS
G2oEl 80¢€. €16¢€ 911G 8.9¢ 9G.0¢ 6€G. 7899 68YY 0.e¥  S/86 GZ8e uesiy
0 oocl 0481 0L6 ovve 00s€El 020¢ 0041 08L1L 08€e  08YlL 00l %000
0 00cl 0481 000¢ ovve 00s€lL SLie A%%4 o8LlL 08ee  S09L 00SL  %0S°0
2658 19G¢ G9¢e 1G9¢ ovve ocevL 818€ 89¢€€ yvelL 08€E€  6¢8€ 00l  %0S°¢C
08¢01L 8LvE cl9¢ 9.1€ 2€9¢ 09991 (0)4°]14 08lLv (YA 08€e 1999 €09¢ %000}
00SLL 0001 gece 00.L€ ocLe 05061 0€VS 0061 €92y 08€E  G60. 00LE  %00°GC
09v€L 0965 008€ 00S¥ 0¥9¢€ 0oolie 0€89 0089 09SY 0l€y 0596 009€  %00°0S
00SS1L 00colL (010) 727 0699 00cy 00sce 0088 00S. 1974514 09€s  00ccl €Gey  %00°G.
0cslL oveel 1205 89/. Y961 oolve oveol 0o€ol GGES 09€S  00.¥1 00€S  %00°06
08681 20¢cst .69 g6ect (019921 0.6G¢ 0229l 069G1 609G 09€S  00¢€8l ¢v0L  %0S°.6
00v¥¢ 00€91 0088 00¢csL (0199 2¢] 008.¢  11.€C ¥120¢ 0€99 09€G €566l 1/€8 %0566
00v¥e 00€91 0088 00€LL 0€Ys 0084¢  00L9¢ 00SS¢ 0€99 09€S 0000 00€0L %00°00L
eljouiedoyjuex eausn snioydoisseydS enewsheld esjeyuoseyy eueqo] eueyids] eluwAbodAH euLelsoorel{ eulpel) eLoflg eLojosy sa|puenpd
wdd N
145 ocl G ¢l 8 GG A 0] 9 €C Y4 N
0910 A4 €¥C'0 6100 6100 6LL°0 6600 €200 6€00 ZZl'0 /1GL°0 %S6 oMo
00€0 9620 0620 9200 ¥60°0 0v9'0 9GL'0 €00 ¥90'0 0410 0620 %G6 Joddn
¢e00 1200 6000 ¢000 9100 0€L0 7100 €000 G000 0l00 €¢0'0 413 p1S
(FAN0] 1€2C°0 6100 G000 S¥0°0 ¥96°0 980°0 100 ¢l0’0 0500 8LL°0 ASQ PIS
0€C’0 G20 PASTAl €2¢00 9600 6.€0 8¢L'0 6¢0°0 ¢S00 6vL0 Y020 uesiy
0€0'0 0100 YAZA 7100 0l00 0100 0€00 0L00 0v0'0 0900 0L0'0 %000
0€0'0 0100 VAZA 100 0L00 0100 0€0'0 0100 0¥0'0 0900 0l00 %050
0€0'0 0c0'0 YAZA 7100 0L00 0100 0€0°0 0100 0¥0'0 0900 0l00 %0G¢C
0€0°0 0€0°0 YAZAN] G100 0L00 9200 0v0°0 €100 0v0'0 8100 0L0'0 %000l
€.L'0 0500 6¥2°0 8100 €100 0400 0900 8100 ov0'0 0CL0 L€L'0  %00°S¢C
GGC'0 oLco €920 2200 S¥0°0 010 060°0 G200 0S0°'0 09L°0 G8L°0 %0008
G8c0 €0v'0 1820 9¢0'0 S0L0 8LY'0 0020 €e00 €900 010 0420 %00°S.
LA 0€9°0 1820 2e0’0 0zL'o LLL0 ¥92°0 810°0 0,00 8020 66€0 %00°06



0G-vy

00°6%S 69°6€ 8y 8G°6E 8€'S LGl 0L'6S Z6'v6 0soL 009  109¢ 29'/Ll %0566
00°6%S 00'Ly 8y 00'¥6 8¢’S 006l 00°€SLS 28’981 0s°0l 009 l0'6¢ 96'€6  %00°00L
eljowiedoyjuex esusn snioydoseeyds enewsneld esjeyuoseyy eLeqo] eueyje] eluwAbodAH elenjeoorel4 euipel) eLoAlg eLojos|y sa|uenpd

wdd qg

1218 16¢ 6L 144" €c °ie14 606 oLl 8y 9Ll ¥8¢ G891l N
8.'8¢ 16°1L 626l LS Sso'L 69°1L 12 0,6 €0’ 0S'L 8¥'¢ 17404 %S6 JOMOo]
LSy ¢ vele 8.L°G 61°C 20¢C LLe 67 L1 10¢ 6.1 8c’¢ 125074 %G6 Joddn

66°¢ L0 610 10 Geo 800 19'G 9’0 Gco 100 0C0 oLo 113 pis
80'vS 06'L 8¢’g 109 99'L el 16°0LL cl'gl 0L'L 610 er'e 8Ly AeQ pIs

G9'9¢ AN 12°0C S’ L) g8l 65701 090l [A*H" S9'L 88°C 14°8% uesiy

iy Le0 €29 89°L 820 000 080 A 20 ¥8°0 890 190 %000

iy AN €29 89°L 820 100 0c’L 98°0 20 ¥8°0 €L°0 ¥8°0 %050

8¢’g 6¢°0 LS'LL GL'L 820 €20 0L'L 8G’L 20 ¥8°0 gL'l 00'L  %0SC

L9 650 089l Ggee 0€'0 00’} 0L'L 9e’¢ LG50 00’} 89°L 89°'L %000}

628 060 0891 80°¢ S¥'0 00'L 08’L VAR 4 790 00'L 89°L 00C  %00°'SC
66°LC vl 00°0¢C VXA 4 .0 LL 08¢ Ge'9 L0 191 00°¢ 00€  %00°0S
19'8y 6.°C 00°0¢C 009 9e’e 00'¢ 00'S 000l 9L'L 171 66°C 0SS  %00S.
Sv°08 00°S 01°92 008 90 88'C 026 0061 L€ 00°¢ 00V 006 %00°06
00'8¥L 00'. 09'8¢ 1981 8¢'S 00'v 04'9¢ G8'cs 00’6 00'v 166 el %0S°.6
00°6%S gGecl e 8y €26 8€'S LGl 04°8S Z6'v6 0solL 009  109¢ 192l %0566
00°6%S 00°GlL e 8y 00'¥6 8¢’S 006l 00°€SLS 28’981 0s°0l 009 l0'6¢ 96°€6  %00°00L

eljowiedoyjuex esusn snioydoseeyds enewsneld esjeyuoseyy eLeqo] eueyje] eluwAbodAH elenjeoorel{ euipel) eLoAlg eLojos|y sa|uenpd
wdd IN

191 081 cel G6L1L Ge °1¢] S69 198 ¥S 4 )44 6 N
LrlEl Lv/9 6C.¢ 186V Sive 92e0¢ 86¢. G819 Socy 60¢8- 0Ev6 6v.€ %S6 oMo
€oLvl 6982 L60% ) A L¥6E /81l¢C 6.L.. €889 Ly 67691 0Ccol L06€ %66 Joddn

e S8¢ €6 99 6¢l 134 44" Lol 45" 066 9¢c 6¢ 43 pIs



LG-VY

9GL1L 2e8 60 [44°} 100l 1G9 172 €8¢ A2 9.¢€ uesiy
0 ole 00¢ 00¢ 161 (0747 /8 00¢ 0 oLe 0)45 %000
(014 ole 00¢ 00¢ 161 (0747 0ce 0L¢ 0 ole 99l %050
¥0S 08¢ ove 09¢ L6L S6v 06¢ 08¢ 0 oee 00C¢  %0S'¢C
9LL 0S¥y 6LE oLy 161 0€9 09 08y 0 0cs ove %000l
056 8GS ove 0Ly 9le oL8 0¢s 09S (o714 0€9 06¢  %00'SC
0oLt €cL oLy 09S Sie14 0.6 009 069 oLe 0cL 0S¢ %00°0S
0oct €16 09 069 6€¢€ 09LL 00. 088 A1 008 0y  %00°GL
8GS1L (11541 L0S 0L6 14214 (114 4" 106 0oLl 1114 016 0€s %00°06
¥00¢ 861 L9 v.lcl Gcs ovLL ooct cest 12S 6LLL €19  %0S°.6
688¢ 008¢ 0LL 9291 Gcs 0L0C clLlL (0512 675 0S.L 028 %0566
006¢ 008¢ 0LL 00s€ GZs 0L0¢ 000¢ 061 6¥S 0081 0eve  %00°00L
eljouiedoyjuex eausn snioydosseyds enewsield esjeyuoseyy eLeqo] eLeyjs] eluwAbodAH euessaorel{ euipeld euLofilg eLojosly sa|puend
wdd g
18l 0L¢ 6L geel 6 °i*14 06 0Ll 9¢ 9Ll ¥8¢ €991 N
16'8¢C c0's €6'L LL'S 8L'e 69°L 9G6'0- 0,6 L' 0s')L 8¥'¢ 14 %SG6 189m0
06'vv L9 A4 61°S ST 4 c0¢c Zé8’Le 6v'LL vv'e 6.'1L 8Z'¢c 65’V %G6 Jeddn
S0V 9€0 S0°0 AN €20 800 0L’ 90 L€0 100 0C0 0L0 113 pis
6v'vS €8'G 80 20’9 040 el 6eLLL cL'6l 18°1L 610 er'e 6l'Y ASQ PIS
06'9¢ cL'S €0'¢ S¥'S cLe g8’ €90l 090l 18l S9'L 88°C 6e'v uesiy
'y (040 290 89°L ge'e 000 080 A4l ¥9'0 ¥8°0 890 290 %000
a7 70 290 89°L ge'e 100 oc'L 980 790 780 €L°0 160  %0S0
9€'S 190 o] Sl ge'e €20 0L’ 8G'L 790 80 8Ll 00'L  %0S¢
9’9 080 89'L vee ge'e 00'L 0L'L 9e’e 90 00'L 89°L 89°'L %000}
qZ'8 18°1 89°L 80°¢ 9e'e 00'L 08’L VAR 4 790 00'L 89°1 00C %00°'SsC
00'¢cc €L'e 00¢ vy 9e'e VL 08¢ Ge9 So'L 19°L 00'¢ 00'€ %0008
00'6Y% 00°8 00¢ 009 86°¢ 00'¢C 00's ooolL €C’e A" 66'C 6G'S  %00'G.
8,08 SLLL v9°C 10'8 8¢€'s 88°C 0€°6 0061 LE°€ 00'¢ 00’ 806  %00°06
098yl 126l 98'¢ S9'8l 8¢’S 00'v 08'9¢ G8'¢s 0s'0l 00'v 166 L7'El %0S°L6



eS vy

"SjusWeINseaW juspuadepul Se pajesal) siem sajedlidal pjal) ‘se)is 8jowWal Woly 8wod so|dwes JSow asnesaq sjuswainsesw
JO Jaquinu = N "UBSBW 8Y) puno.e S|eAIS)ul 80USPLUOD % GE Jamo| pue Jaddn ay) ae 9%,GaE JeMo| pue %66 Joddn "uesw 8y} JO 0118 PIEPUEIS PUB UOIBIASP pJepue)s

8y} e Jolg piS pue A PIS

"S}9s ejep 8y} Ul senjeA WNWIUIW pue Wnwixew aJje sajjuenb 9,0 pue % 00] 9y} pue ueipaw ay} si ajuenb 9,06 8yl :SSJON

X4
8011
socl

G¢

99¢

el
€9/
106
Ge

14017

8¢l

€6¢

Gev
8
16

LLLL
109
€9
L
114

611
8G6
SvolL
44
G6¢

YNA
G€9
999
8
X44

ce8
0L
19/
6
L1¢

ov
Sve
0ce
6l
L2l

c9¢
60.
96/
cl

€61

616
19¢€
98¢
S
1443

N

%G6 Joamo]
%G6 1oddn
3 PIS
ASQ PIS



€Gvy

0 G G G 0 S S AM “iEd [BUOIEN SUO}S | puelD 3149

ol ol (o]} (o]} 0 ol 4} VM ‘18104 [BUOIIEN J0UdUId PIOYIO dio

L b b b 0 b b O ‘1s8104 [BUOHEN JUOWSI NIM

9 9 9 S 0 9 L HO ‘188104 [eUONEN JUOWaI ENE|

oLl 101 vl el 0 Ll 0zl HO ‘188104 |eUOHEN SBINYDSa(Q s3aa

0 € € 0 € € € HO “Hed [euoneN exeT Jejeld V10

b | | 0 0 0 L dl ‘1seJo4 [euopeN Jojemies|) 310 euolig
6 el 4" 8 0 4} Gl HO ‘188104 [BUOIEN BWBUIA NIM

o174 12z vee Xer4 0 20z 9.2 HO ‘188104 [BUOHEN SHBWEY|IN TIM

€ € € € 0 € € VM ‘18104 [BUOIEN 88UD}eUDA\ NIM

oL L L 45 0 Ll 4} HO ‘189104 [BUOHEN UBWHYAN-EBMO|[BA MYM

GLI +{0] 6Ll oLl 0 2ol Gel HO ‘Isaio4 [euoneN enbdwn dn

0 ei74 Ghe 0 0 vz €12 MV ‘1s810 |euonenN ssebuo | NOL

€ 4 z z 0 z € HO ‘1s8104 [eUOlEN ME|SNIS nIs

| 0 0 0 0 0 | dl ‘ssauJaplip JoousRIg-Aemes lg

0 174 ze 0 0 Zvl ove VM Hed [euoneN o1dwA|o WATO

4 4 4 0 0 0 4 dl ‘1seJo4 [euoneN ddJad zoN daN

9z 962 ei74 65T 0 zve €82 HO ‘1s8104 [eUOlEN POOH IA HLW

0 602 0 0 0 el 602 VM “Hed [euonen Jajuiey Junopy VHOW

b | | | 0 | | HO ‘188104 [BUOHEN SHBWEIIM TIM

8 8 8 8 0 8 8 VM ‘}s8104 [euolieN siwlenboug-iexeq N san

9/l 9/l 0L 191 0 691 861 VW ‘}$8104 [BUOIEN JOydUId PIOYIO dio

zol 06 86 101 6 Z8 ¥4 HO ‘188104 [eUOHEN SBINYdseQ s3aa

0 € € 0 € 5 € HO “Hed [euoneN oxeT Jejeld \AITe)

b b b b 0 | | VM ‘}$8104 [BUOEN B||IA]0D 100

z z Z Z 0 | € dl ‘)se104 [euoneN Jejemies|d 310

0 69 69 0 0 69 L. MV ‘188104 [euoneN yoebnyd NHO  euopsly
(SIN (adN (NN (NN (BH)N (PO)N N pue euojeN  9po) snhus9

"SjusWiaINseall JO Jaquinu = N ‘Paje|noes al1am | L\ @|qeL Ul SUOIJRIIUSIUO0Y) INYNS pue ‘|9YdIN ‘UsbosIN

‘AINoJay ‘winjwpes uayoi Jo suonnquisig punolbyoeg YoIyp wouy sajels pajiun ulalsapl ayjl ul spue aljqnd 4o isiq "G v xipuaddy



O © M O © O~ N « <

€€

114

H © O O N ©
~ N v« < «— 0

< T O T ©O NN N T

< ST O < © NN N« N

09

2]

901

OOOOOO(‘m’)OO

0N — ™M
- N N <

O 0 O O O O O O o m

N O O O © O O © o

N~
N

O O O O O N O O O O O O O w o o o o o

<t ° O O N O O O o

< MO WL O N NMAN - B

12044

VM ‘1S8404 |euoneN aiwlenboug-iaxegq IA
VM ‘188104 [BUONEN JOYdUld PIOYID

YO ‘1s8J404 |euoljeN juowai

HO ‘ebnjoy ayIpiiM [euoneN Asjui4

HO ‘1salo4 |euoneN salnyosaq

VM ‘188104 [BUONEN 3]|IAI0D

VM % HO ‘ealy 21uaog [euoneN 86109 JaAly eiquinjo)
VO ‘1s8104 |euonep sajabuy

09D 188104 [BUONEN SpUBIS) OIY-uenf ueg
0D “Yied [euoneN uiejunoly A3ooy

MY ‘©@nI8sald |euoneN 3eleoN

AM Slded |euolleN 8UOISMO|| A

MV ‘1s8104 |euoneN ssebuo |

MV ‘©Alasald |euoiieN 3ejeoN

MV ‘@Alasald pue yied |euonen lleusq
MV ‘1salo4 [euonepN yoebnyo

AM “led |euoilBN SUOISMO||B A

YO ‘1s8104 [euoneN BwauUIpn

HO ‘159104 [EUOHEN S}BWE(IIM

HO 1S8104 [EUOHEN UBWHUYAA-BMO|[BAA
¥O ‘1s8104 |euoneN enbdwn

Al ‘ssauJap|ip) Joodsnig-Aem|es

09D ‘188104 [BUONEN SpUBIS) OIY-uenp ueg
Al ‘1104 [euoleN sljleyD-uow|es

0D “ied |euoneN uiejunoly A3ooy

al 1selo4 [euoneN anehed

VM “Hed [euoneN o1dwA|0

dl ‘188104 |euoneN 9248d zeN

HO ‘1se.104 [euolieN POoH IN

VO ‘188104 [BUONEN YlBWEY

Sdan
dio
EISE
INIA
s3a
100
2)<10)
ONY eluwAbodAH
ars
ONnoY
1VON
T13A
NOL
1VON
vN3ad
NHO eulpe|g
TI3A
NIM
1M
MYM
dAiN
1id
ars
ovs
ONOoY
AVd
WAT0
d3aN
HL1N
VM

eliel}o00A.]4



YNX4

901

© O O O © o o

161
L€

09¢

201
¢l
¢l
174
142

8G

9lc
€€

Gl

414

101
¢l
¢l
61
142

29

yA%4
€€

1£4

€9¢

901

© O O ¥ © o o
—

€61
o€

1£4

O N N~
~

OOOOOO(\IV&OOOOOOOOOOOOOOOOOO
—

901
¢l

x4
14

29

A4
€€

ve

43

[44)
¢l
¢l
0§
14

99

6€¢
Ge

ve

GG-vv

HO ‘1salo4 [euoneN sanyosaq

HO Sled [euoneN oxeT Jejeld

VM ‘Baly uoljealday |euolieN weq as|nod
VM ‘182104 [euofeN 3lIA0D

VM % HO ‘ealy 01usog [euoneN 86109 JaAly eiquinjod
VO ‘1S8104 |eUOllBN PUB|aAd|D

dl ‘1se104 |euoleN Jayemies|d

AM ‘1s8104 |euoneN uo}a | -1abplg

al ‘1se.104 [euolieN joousng

1IN ‘1s8104 |euoneN abpo Jeag-peaylaneag
V9 ‘1s8104 |[euonep sajabuy

YO ‘1S40 |euofleN BwaUuIpA

YO ‘1sa10- |euoneN ewauIpn

HO ‘159404 [EUOEN S}BWEIIA

VM ‘1S8104 |euOllBN 99UdIBUSAA

HO 1S8104 [EUOHEN UBWHUAA-BMO|[BAA

HO ‘1sa104 |euoneN enbdwn

MV ‘1sa104 |euoneN ssebuo |

YO ‘1s8l0- |euoieN me|sniS

V9 Sled [euoneN uoAued sbury pue eionbag
VO Sied jeuoneN uoAue) sbury pue eionbag
VO Siled [euoiieN poompay

VO ‘@loyseag |euoleN Ssahay julod

HO ‘Juswnuoly [euoneN saaed uobaiQ

VM “Hed [euonen o1dwA|0

VM ‘1S8l0 |euoneN ueBoueyo

HO ‘1s8404 |euoleN pooH IN

VM ‘1S40 |euoiieN alwjenboug-iayeg Junop
LN ‘}saio4 |euoneN o]0

MV Nied [BOUOISIH [BUONEN YSNyY P|OD 8Ipuoiy

S3d
V140
vaoo
100
D)< 0]
A0
3710
NRSIC!
lig
v3d
ONV
NIM
N3IM
1M
NaM
MYM
diAN
NOL
nis
M3s
VOIM
Mma3yd
J40d
vOdO
WATO
YO
HL1N
San
1071
O9™

eueyo



14
ol

881
bl

00l

© T O O O m
<

™

~— N NN O N O N v« 10 © ©

o ™
N

4
ol

14

Gl

9lc

b

v6

¢l

x4

¢l

Sy

4
ol

14

Gl

YA Y4

b

v6

¢l

1Z

¢l

274

[4
ol

O 00 O O O O © O O N

O O O O O O O © O O O 0O O O O O O oo oOoOoOoOOoO v« o oo o o

[4
ol

ve

Sl
vic

14
ol

9¢

Sl

9¢€¢

€l

801

¢l

1Z

¢l

or

9G-v¥

HO ‘ebnyoy sjIpIM [euoleN Asjuld

VM % HO ‘ealy 01uaog |euoneN 96109 JaAly eiquinjod
al ‘1se.i04 |euoleN Jayemies|d

MY ‘1S40 |euoneN yoebnyo

Al ‘1se.i04 [euoleN joousnig

AM SHed |euoiieN auoISMo||o A

YO ‘1s8104 |euonEN BWSUIAA

HO ‘150104 [BUONEN S}SWE(|IM

VM ‘1S2104 |euoiieN 99YdjeuspA

HO 159104 [EUOHEN UBWHUYAA-BMO|[BAN

HO ‘1s8104 |euoneN enbdwn

AM ‘1salo4 |euonep aaybie |

VO ‘1S2l04 |euoljeN sne[siuels

VO “led |euoneN uoAue) sbBury pue ejonbag
VO “ed |euoneN uoAue) sbBury pue elonbag
Al ‘ssauJaplIM Yloomes

dl 1sa104 [euoneN sljjeyd-uowles

al ysalo4 [euoneN anehed

VM ‘1s8404 |euoneN ueboueyo

dl ‘188104 [euoneN 8218d zaN

HO ‘IS804 [euoleN POoH IN

LIN ‘}s8104 |euoiieN o[0T

VO ‘JusWinuol\ |euoieN spag eAe

1INl ‘1s2104 |EUOlEN 1BUSJOOY

VO ‘188104 [BUONEN YlBWE[Y

1IN ‘1s8104 |euoneN eusoH

VM ‘12104 [BuOljeN Joyduld PIoylD

HO ‘1salo4 [euoneN juowa.4

HO ‘1salo4 |euoneN juowal4

VO ‘1s8104 [BuonEN OpeJop|]

NIA
R)<10)
370
NHO
lig
T13A
NIM
1M
N3IM
MYM
diAN
dvl
\ARS)
IM3S
VOIX
MVS
ovs
AVd

d3N
H1N
1071
3av
OOM
VM
13H
dio
NIM
344
a3

eleqo



69¢

1597
9Ll
0¢

8G¢
24

Ll
061

(VX4

Sy
14
€¢
4
€9¢
144
ol
9l
41

0L¢

Sv
14"
€¢
4
€9¢
144
€l
9l
c6l

6.¢

374
142
8¢

1G¢
197
€l
9l
181

O O O O O O 0 O O O OO O O O O O oo o oo oo oo o o o o

0S¢

14
0clL
€¢
€l
¢9¢
144
€l
9l
181

¥0€

YA
ivl
0€
0¢
l6¢
6V
€l
6l
Léc

LGV

HO ‘1S40 |euoleN ewauIpA

HO ‘}s8104 |eUOlEN SHBWE|IM

VM ‘188104 |euoljeN aaydjeuspn

HO ‘158104 [BUOHEN UBWHYA\-BMO|[EAA

O ‘1s8104 [euoneN enbdwn

YO ‘1S40 |euoiieN me|snig

VM “Hed [euonen o1dwA|0

HO ‘158104 [BUOHEN POOH ‘IA

VM ‘188104 [euoneN alwjenboug-iayeg Junop
MV “Yed [BOLOISIH [BUOHEN YsnyY PIOD 8XIpuoly
VM ‘1s8104 [BUOlEN }JOouduld PIoYID

W/ ‘158104 [BUONEN JOYdUId PJOYID

HO ‘ebnyay ayIpIM [euoneN Asjuld

YO ‘1saJ04 |euolieN sanyosaq

VM ‘Baly uoljealoay [euoileN weq as|no)d
VM ‘158104 [BUOlEN B||IA|0D

VM 8 YO ‘ealy 01uUsdg |euoiieN 86109 JaAry eiquinjo)
dl ‘1selo4 |euoljeN Jayemies|d

WV ‘@Alasald |euoljeN YejeoN

HO ‘158104 [BUOHEN SROWEIIM

HO ‘1s8104 |euoneN enbdwn

MV ‘1salo4 |euonep ssebuo|

YO ‘1sa8104 |euolleN me|snig

VO “HEd [BUOEN POOMPDY

VM “Hed [euolieN 3ied [euoneN o1dwA|O

dl ‘1seJ104 |euoneN a21ad zaN

HO ‘158104 [BUOHEN POOH ‘IA

1IN ‘1s8104 |euoljeN leusjooy

VM ‘18104 |euoljeN alwjenboug-iayeg IN
VM ‘1S8104 [BUOlEN JOoyduld PIOYID

NIM
1M
N3IM
MYM
dAiN
nis
WNATO
HL1N
San
09T
SAnN
dio
INIL
S3d
vaoo
100
R)<10)
3710 efjewsie|d
1VON  es|eyuosep
1M
diAiN
NOL
nis
Mma3y
WNATO
d3aN
HL1N
OOXM
SdiN
dio



N «— © O O

0
- <

O M v ¥ OO «—M O O O O O O O ™M M~
~ ~

™ M ©
© N

G¢

M O ~ IO «— IO OO © «— ™M

® o <
- <

®» <t
o]

9C

-—

M O O U I M N 10O« 0O O O© «— ™
- © N < -~

© ©
N

o O v~ © O <

0 O
™

O O 0 O O «—MmMm O © O o

™m O v <
© N <

8¢

© O O O © O O o <

N~ ©
«@ ™

O O O v« O O O O O o N

<
<

o O O O ©O o o

O «~ © M <

o

O O ™ O ™ 10O O © «~ ™M

o~ <
~— <

N ™
Yo}

9¢

~—

MM N M O < h v~ 0 v« IO «— 1O ©O © «— ™M
— I~ N < ~

- O
™

8G-V¥

X1 “Med [euoneN pusg Big

V9 ‘1S8104 |euonep sojebuy

HO ‘158104 [BuOnEN SR8WE(|IM

HO ‘1sa104 |euoneN enbdwn

AM ‘1sai04 |euonepN a@aybie|

HO ‘1salo- |euoneN me|snis

09D ‘188104 [BUOIEN BpUEBIS) OIY-uenf ueg
dl 1seio4 |euoneN sl|leyd-uowes

09D “Yed |euoneN uiejunoly Axooy

VO “ied |euolieN poompay

VO ‘aloyseas |euolieN SaAay juiod

YO ‘Juswinuopy [euoneN seae) uobaiQ
VM “Hed [euoneN o1dwA|o

AM “lled |euoneN suoye] puels

AN ‘1sei04 [euoleN e[l

VM 188104 [BUONEN JOYduld PIOYID

HO ‘abnjay aylIp|IM [euoeN Asjul

AN ‘Juswinuoly [euoneN oMo |3

MV ‘©9Alasald pue yied |euoneN lleusq
VM % HO ‘ealy 21usog |euoneN 86109 JaAly eiquinjod
al ‘1s8.104 |euoleN Jayemies|Dd

ZV ‘Juswnuoly |euoljeN enyeosuiyn

X1 “led [euopeN puag Big

HO ‘159104 [EUOHEN S}HOWE(IAN

HO ‘1sa104 |euoneN enbdwn

YO ‘1salo |euoneN me|snig

VM “ed [euonenN oIdwA|O

HO ‘1s8.104 [euoleN PooH A

VM ‘18104 |BUOfEN JOYduld PJOJID

VM 8 HO ‘ealy 01uUs9g |euoiieN 96109 JaAly eiquinjod

3dig
ONV eljowsedoyjueyx
1M
dAN
vl
nis
ors
ovs
ONOY
Mma3y
J40d
vOdO
WAT0
EIRSID)
V19
dio
INI4
ONT3
vN3ad
2)S10)
370
dIHO
3419 esusn
TIM
dAiN
nIs
NWAT0
HLN

dio
949D snioydoloeydg



6G-V¥

AN O

4

N O O O o ™

o O o o

O 10 O O ©O O O O O O O O O N O O O o oo oo m

N

O N O O O O O «—OoO o m

LC

9¢

14

AM ied [eUONBN BUOISMO||B A

0D ‘159104 [BUONEN JOATY SIYM

1N 1S40 [euoneN ayoeD-yoiesepn

YO 159104 [BUONEN UBW)IYAN-BMO|[BAA
1N “sai04 [euoneN ejuin

0D ‘1S8l04 [eUOEN 8puBID) OIY-uUenf Ues
al ‘1sa104 [eUONEN SI|[BYD-UOWIES

09 ‘Isalo4 [euolieN Jnoy

0D ‘15910 [BUONEN }|OASS00Y

0D “ed [euoneN ulejunopy A4ooy

al .Hmm._On_ leuolleN mﬁm;mn_

al ,«ww.hOu_ |euoileN @dJed ZoN

AM wa._On_ |euoiieN mogauldipaN

1N ‘s8104 |euoneN [eS eT-Juep

AN ‘188104 [euoneN @geAio ] -}pjoquiny
NN ‘}salod [euolieN e[

(0)0) .HC®E3CO_\/_ jeuonen Jnesouiqg

HO ‘15010 [euUOnEN SEINYISaQ

VM R H0O _mw.h< Jluadg |euolieN mm.hOmu JOAIY elquinjo)
al .uww.hOn_ |euoljenN Jajemies|d

7N _HCGEDCO_\/_ jeuoneN enyeauiyp

IAIN .v_._mn_ |eJdlIO]SIH |euoOljeN aJn}in) odey)d
A numm‘_On_ leuoijeN Coumn_.n._mm«u_._m

T13A
dHM
OVM
MYM
VN
drs
ovSs
nod
(0]0) ]
ONOH
AVd
d3N
93N
VN
1NH
\alio)
ONId
S3da
Q)< 10)
3710
dIHO
NOHO
ldd



	APPENDIX 4A: Detailed Information on Contaminants in Vegetation, Including Elevation Trends
	Appendix 4A.1. Comparison of Mean SOC Concentrations in Different Lichen Species Sampled from the Same Sites.
	Appendix 4A.2. Mean Total Pesticide Burdens (ng/g lipid) in WACAP Parks by Lichen Genus.
	Appendix 4A.3. Comparisons of SOC Concentrations in the Epiphytic Lichen, Hypogymniaphysodes, and the Tundra Lichen, Flavocetraria cucullata, from Three Sites Each in Katmai National Park.
	Appendix 4A.4. Comparisons of SOC Concentrations in the Epiphytic Lichens, Platismatiaglauca and Alectoria sarmentosa, from Three Sites Each in the Stikine LeConte Wilderness.
	Appendix 4A.5. Mean Total Pesticide Burdens (ng/g lipid) in WACAP Parks by Conifer Genus.
	Appendix 4A.6. Comparison of Inter-generic Differences among Conifer SOC Concentrations (ng SOC/g conifer needle lipid) withinWACAP Parks Where More than One Genus of Conifer Was Sampled.
	Appendix 4A.7. Comparison of Lichen and Conifer SOC Concentrations.
	Appendix 4A.8. SOC Concentrations in Lichens
	Appendix 4A.9. SOC Concentrations in Lichens Xanthoparmelia and Usnea from BAND
	Appendix 4A.10. Relationship between Elevation and SOC Concentrations in Lichens ShowingSignificant Elevational Trends.
	Appendix 4A.11. Analysis of Elevation Trends
	Appendix 4A.12. Summary Statistics of Element Concentrations (ppm) in Lichen Samples from the Core WACAP Parks.
	Appendix 4A.13. Summary Statistics for Nitrogen Concentrations (ppm) in Lichens from the 20 WACAP Parks
	Appendix 4A.14. Distribution of Cadmium, Mercury, Nitrogen, Lead, and Sulfur Concentrations in Lichen Genera in National Parks andForests of the United States
	Appendix 4A.15. List of Public Lands in the Western United States from Which Background Distributions of Lichen Cadmium, Mercury,Nitrogen, Nickel, and Sulfur Concentrations in Table 4A.11 were calculated.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




