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Table A9. Physiological analyses of lichens and moss.

nmol CO, 0D435/0D415 mg chlorophyll-a g*
Sample# Species  Site # g's’ Frax FJF, Rep 1 Rep 2 Rep 1 Rep 2
1a Xc 2-01 2.98 0.239 0.314 0.97 0.90 0.394 0.609
1b Xc 2-01 266 0.276 0.417 0.81 0.87 0.874 0.806
1c Xc 2-01 277 0.259 0.274 0.85 0.89 0.791 0.950
2a Xc 3-04 2.88 0.293 0.365 1.31 1.10 0.959 0.846
2b Xc 3-04 262 0.344 0.320 1.06 1.09 0.658 0.919
2c Xc 3-04 243 0.349 0.335 1.08 0.90 0.501 0.363
3a Xec 2-04 1.98 - - 0.86 0.88 0.918 0.651
3b Xc 2-04 3.34 - - 0.79 0.76 1.16 0.982
3c Xc 2-04 1.95 - - 0.92 0.83 0.992 1.11
4a Xc 3-05 3.77 0.225 0.316 1.07 1.00 0610 0410
4b Xc 3-05 5.62 0.225 0.271 0.80 0.84 0.797 0.396
4c Xc 3-05 481 0.266 0.274 1.02 0.94 1.05 0.708
5a Xc 2-05 1.75 0.261 0.299 1.36 1.24 1.16 1.11
5b Xc 2-05 3.19 0.361 0.418 1.14 1.03 1.21 1.07
5¢c Xc 2-05 242 0.366 0413 1.01 0.96 1.19 1.24
6a Xc 1-01 3.37 0.342 0.371 1.09 1.19 0.994 0.808
6b Xc 1-01 3.84 0.305 0.400 0.81 0.96 0.718 1.25
6¢ Xc 1-01 3.30 0.286 0.402 0.93 0.73 0.913 1.23
7a Xc 1-03 3.46 0.227 0471 0.93 1.12 1.02 0.740
7b Xc 1-03 4.15 0.288 0.417 1.04 112 0.751 0.899
7c Xc 1-03 3.86 0.256 0.418 0.99 1.056 0.760 0.953
8a Xc 1-04 0.17 0.291 0.213 0.90 0.81 0.890 0.470
8b Xc 1-04 1.72 0.259 0.313 0.88 0.89 1.26 1.63
8c Xc 1-04 0.65 0.337 0.312 0.85 0.82 0.516 0.555
9a Xc 1-02 3.00 0.396 0.303 0.97 1.04 1.69 163
9b Xc 1-02 293 0.356 0.343 1.03 1.02 1.72 173
9c Xc 1-02 2.77 0.337 0.341 1.10 1.18 1.1 1.92
10a Xc 2-06 3.79 0.266 0.496 0.88 0.88 0.636 0.598
10b Xc 2-06 5.55 0.188 0.351 1.10 1.13 0.632 0.735
10c Xc 2-06 450 0.217 0.369 0.82 0.81 0.725 0.977
11a Xc 3-02 3.61 0.376 0.364 1.08 1.10 1.30 1.61
11b Xc 3-02 ) 417 0.383 0.381 1.13 1.14 1.58 1.74
11c Xc 3-02 3.56 0.356 0.287 0.99 1.04 1.21 0.998
12a Xc 2-09 2.21 0.403 0.323 1.18 1.18 1.29 1.18
12b Xc 2-09 3.30 0.325 0.302 1.26 1.23 - 1.068
12¢ Xc 2-09 1.96 0.308 0.263 1.31 1.27 1.58 1.19
13a Xc 3-01 4.33 0.295 0.444 1.27 1.12 1.55 1.23
13b Xc 3-01 416 0.225 0.2563 1.25 1.18 0.820 0.831
13c Xc 3-01 3.60 0.266 0.350 0.91 1.05 0.920 0.707
14a Xc 8-04 1.29 0.188 0.298 0.90 0.87 0.616 0.488
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Table AS. Physiological analyses of lichens and moss (continued).

nmol CO, 0D435/0D415 mg chlorophyll-a g
Sample# Species Site # g's?! F e FJF., Rep 1 Rep 2 Rep 1 Rep 2
14b Xc 8-04 2.22 0.269 0.364 0.72 0.74 0.426 -
14c Xc 8-04 1.78 0.259 0.332 0.70 0.84 0.360 1.34
15a Xc 9-07 3.33 0.242 0.306 1.00 1.03 0.494 0.439
15b Xc 9-07 2.62 0.293 0.201 1.19 1.12 0.731 0.845
15¢ Xc 9-07 2.01 0.220 0.245 1.1 1.1 0.840 1.24
16a Xc 3-03 5.15 0.337 0.291 1.28 1.31 0.991 0.935
16b Xc 3-03 6.09 0.303 0.274 1.14 1.11 1.88 1.52
16¢c Xc 3-03 3.78 0.286 0.266 1.26 1.13 1.20 1.10
17a Xc 5-05 3.28 0.305 0.311 1.08 0.83 0.645 0.567
17b Xc 5-05 2.80 0.327 0.306 0.93 0.90 0.593 0.610
17¢ Xc 5-05 2.69 0.259 0.293 1.04 0.87 0.843 0.524
18a Xc 5-04 4.59 0.234 0.226 0.95 1.03 0.797 0.565
18b Xc 5-04 423 0.205 0.263 1.10 1.1 0.520 0.435
18¢c Xc 5-04 4.11 0.337 0.267 0.98 0.89 0.946 0.977
19a Xc 5-01 3.20 0.288 0.306 0.79 0.79 ‘0.460 0.258
19b Xc 5-01 6.43 0.342 0.351 0.88 0.78 146 1.43
19¢ Xc 5-01 4.70 0.286 0.266 0.74 0.74 0.308 0.227
20a Xc 5-03 272 0.239 0.305 0.93 1.03 0.581 0.666
20b Xc 5-03 242 0.295 0.264 0.97 1.01 0.676 0.695
20c Xc 5-03 2.50 0.337 0.240 1.07 0.95 0.917 0.859
21a Xc 5-06 4.58 0.300 0.227 1.26 1.21 0.718 1.19
21b Xc 5-06 4.54 0.391 0.338 1.22 1.24 1.55 1.40
21¢c Xec 5-06 272 0.237 0.308 1.06 1.24 1.12 0.844
22a Xc 6-03 2.31 0.291 0.412 1.15 1.03 1.08 1.049
22b Xc 6-03 3.46 0.291 0.244 1.1 0.99 0.923 0.576
22¢ Xc 6-03 2.38 0.337 0.267 1.02 1.09 0.649 0.368
23a Xc 5-02 4.55 0.391 0.263 1.27 1.16 0.882 1.02
23b Xc 5-02 4.86 0.559 0.345 1.23 1.25 1.58 1.397
23c Xc 5-02 5.09 0.322 0.317 1.08 1.04 1.20 1.60
24a Xc 6-09 5.98 0.425 0.242 0.96 1.02 0.590 0.664
24b Xc 6-09 451 0.364 0.297 1.29 1.24 1.41 1.32
24c Xc 6-09 3.31 0.400 0.378 1.19 1.18 0.604 0.435
25a Xc 7-02 1.87 0.247 0.279 1.21 1.16 0.685 1.04
25b Xc 7-02 2.08 0.356 0.258 1.07 1.14 0.800 1.11
25¢ Xc 7-02 2.79 0.352 0.293 1.21 1.18 0.954 0.789
26a Xec 2-08 3.99 0.325 0.354 1.19 1.14 0.497 0.446
26b Xc 2-08 4.49 0.291 0.244 1.08 1.02 0.576 0.462
26¢ Xc 2-08 2.86 0.469 0.292 1.12 1.16 0.564 0.810
27a Xc 7-01 2.17 0.205 0.239 0.89 0.90 0.545 0.507
27b Xc 7-01 2.33 0.315 0.340 0.88 0.95 0.437 0.487
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Table A9. Physiological analyses of lichens and moss (continued).

nmol CO, 0D435/0D415 mg chlorophyll-a g
Sample# Species Site # g's Frax FJF. Rep 1 Rep 2 Rep 1 Rep 2
27¢c Xc 7-01 1.60 0.239 0.356 0.92 0.93 0.498 0.260
28a Xc 8-15 2.97 0.442 0.226 1.21 1.16 0.737 0.674
28b Xc 8-156 4.55 0.481 0.208 122 1.23 0.789 0.843
28c Xc 8-15 3.32 0.415 0.253 1.22 1.29 0.800 0.676
29a Xc 6-04 4.54 0.366 0.265 1.35 1.23 1.22 1.05
29b Xc 6-04 5.18 0.364 0.275 1.1 1.19 0.973 1.67
29¢c Xc 6-04 419 0.415 0.246 1.28 1.22 1.37 0.770
30a Xc 6-02 2.79 0.317 0.237 1.1 1.03 1.73 1.45
30b Xc 6-02 3.28 0.334 0.219 1.18 1.22 1.78 1.72
30c Xc 6-02 2.46 0.359 0.164 1.15 1.14 1.62 173
31a Xc 4-01 4.08 0.342 0.251 1.04 1.06 0.632 1.65
31 Xc 4-01 3.31 0422 0.225 0.98 1.14 1.23 0.818
31c Xc 4-01 3.17 0.405 0.222 1.09 1.24 1.44 1.77
32a Xc 8-12 2.51 0.303 0.211 0.98 097 0.460 0.308
32b Xc 8-12 1.94 0.391 0.156 1.01 1.04 0.426 0.456
32c Xc 8-12 213 0.315 0.241 1.03 1.04 0.515 0.731
33a Xc 7-03 1.95 0.259 0.216 1.31 1.25 0.434 0.435
33b Xc 7-03 3.53 0.327 0.306 1.09 0.96 0.477 0.550
33c Xc 7-03 3.09 0.344 0.282 1.25 1.12 1.24 0.674
34a Xc 6-06 3.13 0.286 0.259 1.1 1.13 0.893 0.853
34b Xc 6-06 3.61 0.303 0.251 1.18 1.16 1.12 0.856
34c Xc 6-06 277 0.391 0.345 1.13 1.10 0.839 0.871
35a Xc 6-07 1.71 0.286 0.273 0.92 0.92 0.405 -
35b Xc 6-07 2.80 0.344 0.340 1.06 0.99 0.297 -
35¢ Xc 6-07 2.64 0.234 0.385 1.21 1.23 - 0.462
36a Xc 4-02 1.09 0.281 0.288 1.00 0.95 - 0.553
36b Xc 4-02 1.1 0.234 0.299 1.00 1.22 0.437 0.528
36¢ Xc 4-02 1.13 0.317 0.183 1.35 1.12 0.528 0.507
37a Xc 7-04 4.69 0.334 0.225 1.16 1.23 1.23 1.10
37b Xc 7-04 3.25 0.278 0.263 1.29 1.20 1.07 1.02
37¢c Xc 7-04 3.54 0.308 0.231 1.10 1.06 1.1 0.734
38a Xe 7-05 2.82 0.264 0.261 1.29 1.27 1.53 1.59
38b Xc 7-05 3.63 0.400 0.268 1.20 1.30 1.38 1.80
38¢c Xc 7-05 3.75 0.278 0.227 1.33 1.24 1.39 1.31
1a Xp 9-01 5.78 0.896 0.482 1.42 1.41 231 217
1b Xp 9-01 5.10 0.740 0.489 1.41 1.41 2.03 1.98
1c Xp 9-01 5.11 0.535 0.390 1.42 1.41 1.83 212
2a Xp 9-02 5.70 0.667 0.383 1.42 1.39 2.37 1.56
2b Xp 9-02 8.05 0.588 0.507 1.39 1.41 1.89 2.34
2c Xp 9-02 6.14 0.388 0.462 1.40 1.39 1.47 1.69
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Table A9. Physiological analyses of lichens and moss (continued).

nmol CO, 0D435/0D415 mg chlorophyll-a g
Sample # Species Site # g's’ F e F/F, Rep 1 Rep 2 Rep 1 Rep 2
3a Xp 9-03 3.79 0.696 0.452 1.39 1.39 141 1.23
3b Xp 9-03 7.08 0.554 0.398 1.38 1.36 1.45 1.18
3c Xp 9-03 3.60 0.464 0.436 1.40 1.39 1.33 1.50
4a Xp 9-04 3.79 0.908 0.497 1.39 1.38 143 1.25
4b Xp 8-04 3.60 0.859 0.615 139 1.42 1.33 2.47
4c Xp 8-04 5.68 0.767 0.517 1.41 1.41 1.97 1.67
5a Xp 9-05 4.08 0.496 0.452 1.41 1.39 2.82 299
5b Xp 9-05 6.00 0.574 0.487 1.41 1.41 2.89 299
5¢ Xp 9-05 1.69 0.684 0.449 1.42 1.39 349 2.46
6a Xp 9-06 3.97 0.483 0.633 1.38 1.45 1.77 234
6b Xp 9-06 3.08 0.554 0.518 1.40 1.45 237 2.33
7a Xp 9-07 6.34 0.457 0.585 1.38 1.38 1.37 1.67
7b Xp 9-07 5.30 0.528 0.555 1.38 1.35 1.33 1.66
7c Xp 9-07 415 0.649 0.548 1.40 1.38 1.66 1.28
8a Xp 8-10 1.98 0.515 0.519 1.40 1.39 0.920 1.09
8b Xp 8-10 3.08 0.798 0.478 1.39 1.40 1.73 1.79
8c Xp 8-10 2.34 0.620 0479 1.39 1.38 0.790 0.667
9a Xp 8-07 3.28 0.706 0.542 1.42 1.42 2.58 295
9b Xp 8-07 3.81 0.339 0.484 1.42 1.44 2.28 3.14
9c Xp 8-07 1.87 0.522 0.553 1.41 1.41 254 277
10a Xp 9-09 8.50 - 0.295 1.43 1.43 1.63 213
10b Xp 9-09 8.82 0.869 0.323 1.43 1.45 2.74 2.71
11a Xp 9-08 4.86 0.745 0.342 1.38 1.36 1.78 2.06
1a Bf 5-05 6.90 0.208 0.505 1.04 0.98 0.451 0.535
1b Bf 5-05 9.19 0.181 0.365 0.86 0.74 0.587 0.584
1c Bf 5-05 9.29 0.203 0.365 0.78 0.67 0.516 0.419
2a Bf 5-01 3.33 0.195 0.385 1.10 0.92 0.572 0.603
2b Bf 5-01 3.62 0176 0.347 1.10 0.68 0.540 0.484
2c Bf 5-01 5.69 0.190 0.321 0.76 1.08 0.455 0.640
3a Bf 2-06 6.52 0.261 0.617 0.89 0.90 0.369 0.335
3b Bf 2-06 6.23 0.188 0.452 0.95 0.92 0.348 0.422
3c Bf 2-06 6.60 0.239 0.519 0.94 0.95 0.435 0.449
4a Bf 5-07 3.86 0.217 0.571 1.07 1.04 0.672 0.635
4b Bf 5-07 4.02 0.347 0.429 1.05 1.01 0.464 0514
4c Bf 5-07 2.71 0.283 0.438 1.14 1.01 0.695 0.427
5a Bf 6-05 4.91 0.259 0.417 1.04 1.16 0.522 0.600
5b Bf 6-05 1.85 0.190 0.358 1.00 1.09 0.417 0.651
5¢ Bf 6-05 2.76 0.188 0.351 1.09 0.97 0.644 0.524
6a Bf 5-06 6.68 0.203 0.350 1.03 0.97 0.526 0.378
6b Bf 5-06 7.76 0.227 0.419 1.03 1.06 0.496 0.506
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Table A9. Physiological analyses of lichens and moss (continued).

nmol CO, 0D435/0D415 mg chlorophyll-a g™
Sample#  Species Site # g's! Frnex FJ/F., Rep 1 Rep 2 Rep 1 Rep 2
6c Bf 5-06 757 0.210 0.386 1.03 1.11 0.475 0.595
7a Bf 6-01 7.68 0.227 0.471 0.96 1.01 0.692 0.532
7b Bf 6-01 8.99 0.288 0.417 1.05 0.97 0.648 0.550
7c Bf 6-01 4.96 0.256 0.418 0.98 1.05 0.646 0.618
8a Bf 2-02 5.50 0.188 0.442 1.02 1.08 0.551 0.546
8b Bf 2-02 6.58 0.198 0.394 1.04 1.07 0.568 0.690
8c Bf 2-02 767 0.208 0.447 1.08 1.08 0.432 0.557
9a Bf 3-07 4.93 0.190 0.437 0.94 1.04 0.332 ' 0.536
9% Bf 3-07 6.16 0.208 0.486 1.02 1.04 0.499 0.472
9c Bf 3-07 6.02 0.205 0.454 1.04 1.09 0.567 0.621
10a Bf 3-08 3.56 0.266 0.496 0.68 0.68 0.434 0.477
10b Bf 3-08 4.30 0.188 0.351 0.86 0.84 0.366 0.405
10c Bf 3-08 4.30 0.217 0.369 0.94 0.96 0.685 0.657
11a Bf 3-06 3.19 0.181 0.354 0.83 0.87 0.412 0.412
11b Bf 3-06 6.22 0.195 0.400 0.88 1.04 0.339 0.589
11c Bf 3-06 5.84 0.171 0.386 0.84 083 0.523 0.430
12a Bf 2-07 3.37 0.168 0.363 0.84 0.76 0.368 0.367
12b Bf 2-07 2.76 0.161 0.410 1.01 0.94 0.430 0.361
12c Bf 2-07 3.31 0171 0.357 0.82 0.83 0.325 0.486
13a Bf 4-01 279 0.176 0.278 0.99 1.10 0.453 0.414
13b Bf 4-01 4.42 0.171 0.386 1.1 1.03 0.590 0.555
13c Bf 4-01 2.55 0.183 0.372 1.00 1.03 0.419 0.596
14a Bf 6-08 10.32 0.200 0415 1.04 1.08 0.420 0.276
14b Bf 6-08 8.63 0.210 0.371 1.10 1.04 0.355 0.379
14c Bf 6-08 6.91 0.220 0.468 1.08 1.15 0.317 0.406
15a Bf 2-08 6.19 0.200 0.340 0.99 1.05 0.377 0.482
15b Bf 2-08 522 0.229 0.393 1.02 1.06 0.395 0.340
15¢c Bf 2-08 4.59 0.215 0.377 1.07 1.15 0.333 0.531
16a Bf 4-03 3.72 0.227 0.366 1.06 1.03 0.583 0.608
16b Bf 4-03 3.12 0.227 0.344 1.02 1.06 0.602 0.703
16¢c Bf 4-03 2.68 0.217 0.336 1.02 1.10 0.743 0.621
1a Tr 8-03 15.16 0.481 0.395 1.62 1.58 0.826 0.921
1b Tr 8-03 13.28 0.481 0.391 1.59 1.53 0.900 0.921
1c Tr 8-03 11.45 0.435 0.349 1.58 1.55 1.14 0.949
2a Tr 8-07 8.95 0.474 0.407 1.66 1.63 0.815 0.860
2b Tr 8-07 8.16 0.454 0.425 1.62 1.64 1.06 0.798
2c Tr 8-07 9.37 0.522 0.439 1.63 1.64 0.889 0.898
3a Tr 8-08 14.40 0.547 0.461 1.59 1.60 1.32 1.12
3b Tr 8-08 15.97 0.562 0.482 1.57 1.57 1.47 1.34
3c Tr 8-08 16.35 0.542 0.496 1.57 1.57 1.74 1.62
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Table A9. Physiological analyses of lichens and moss (continued).

nmol CO, 0D435/0D415 mg chlorophyll-a g*
Sample# Species Site # g's? F o FJF, Rep 1 Rep 2 Rep 1 Rep 2
4a Tr 8-02 13.87 0.444 0.378 1.52 1.49 1.66 172
4b Tr 8-02 13.82 0.464 0.485 1.48 1.47 1.60 1.76
4c Tr 8-02 14.18 0.476 0.395 1.49 1.47 1.83 1.58
5a Tr 8-05 9.47 0.444 0.340 1.54 1.56 1.26 174
5b Tr 8-05 10.54 0.474 0.371 1.54 1.48 1.52 1.81
5¢ Tr 8-05 8.84 0.444 0.367 1.53 1.51 1.74 2.00
6a Tr 8-10 10.67 0420 0.274 148 1.47 1.05 1.1
6b Tr 8-10 9.72 0.454 0.311 1.49 1.46 1.05 1.22
6¢c Tr 8-10 9.49 0.405 0.289 1.47 1.44 1.03 1.05
7a Tr 8-09 13.16 0.498 0.337 1.51 1.46 1.18 2.08
7b Tr 8-09 11.99 0.518 0.363 1.49 1.44 1.53 1.55
7c Tr 8-09 12.14 0.547 0.375 1.52 1.51 1.60 1.80
8a Tr 8-01 16.48 0.493 0.361 1.52 1.49 1.32 1.73
9a Tr 8-17 19.04 0.513 0.390 1.48 1.49 1.38 1.68
ab Tr 8-17 14.24 0.486 0.356 1.53 1.51 1.85 2.07
9¢c Tr 8-17 13.13 0.435 0.237 1.50 1.55 1.43 1.99
10a Tr 8-15 10.13 0.500 0.238 1.59 1.56 1.50 1.54
10b Tr 8-15 13.55 0.488 0.264 1.64 1.57 1.28 1.32
10¢c Tr 8-15 - 0.532 0.265 - - - -
11a Tr 8-13 15.38 0.532 0.274 1.60 1.57 1.06 1.48
11¢c Tr 8-13 10.98 0.518 0.288 1.53 1.56 1.60 1.73
12a Tr 8-16 12.20 0.391 0.350 1.54 1.57 1.79 1.51
13a Tr 8-11 8.31 0.391 0.407 - 1.61 - 0.906
13b Tr 8-11 7.04 0.391 0.402 1.68 1.64 0.703 0.857
14a Tr 8-14 8.83 0.347 0.401 1.60 1.68 0.670 0.577
14b Tr 8-14 7.13 0.344 0.334 1.62 1.61 0.891 0.806

Notes: Three splits were analyzed for each sample; and OD435/0D415 and chlorophyll content were determined in duplicate on
each split.
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Table A10. Lichen and moss voucher specimen species identifications’.

Site # Plot ID Genus Species found Comments

2-02  2-940727-KVLG Bryoria fuscescens

2-06  6-940729-KVLG Bryoria fuscescens

2-07  7-940729-LGKV Bryoria fuscescens and fremontii 50% Bryona fremontii
2-08  8-940805-RL Bryoria fuscescens

3-06 6-940729-RLBM Bryoria fuscescens

3-07  7-940801-AMMS Bryoria fuscescens

3-08  8-940801-AMMS Bryoria fuscescens

4-01 1-940802-RLSTJVA Bryoria fuscescens

4-03  3-940804-RLST Bryoria fuscescens

5-01 1-940802-KVDG Bryoria fuscescens

5-03  3-940802-KVDG Bryoria fuscescens

5-05  5-940803-KVDG Bryoria fuscescens

5-06  6-940803-KVDG Bryoria fuscescens

5-07  7-940804-KVDG Bryona fuscescens

6-01 1-940802-SCPRTB Bryoria fuscescens

6-05  5-940803-SCPR Bryoria fuscescens

6-08  8-940804-SCPRSB Bryona fuscescens

8-01 1-940802-CKAMLG Tortula ruralis

8-02  2-940802-CKAMLG Tortula ruralis

8-03  3-940803-AMJOLG Tortula ruralis

8-05  5-940803-AMJOLG Tortula ruralis

8-07  7-940804-CKAMLG Tortula ruralis

8-08  8-940804-AMCKLG Tortula ruralis

8-09  9-940804-AMCKLG Tortula ruralis

8-10 10-940804-AMCKLG Tortula ruralis

8-11 11-940805-AMLG Tortula ruralis

8-13 13-940805-AMLG Tortula ruralis

8-14  14-940805-AMLG Tortula ruralis

8-15 15-940806-AMLG Tortula ruralis

8-16  16-940806-AMLG Tortula ruralis

8-17  17-940806-AMLG Tortula ruralis

2-02 2-940727-KVLG Usnea lapponica

206  6-940729-KVLG Usnea lapponica

2-07  7-940729-LGKV Usnea lapponica and cavernosa 90:10%

2-08  8-940805-RL Usnea lapponica <2% Usnea cavernosa
3-05 5-940728-RLBM Usnea lapponica <2% Evemia divancala
3-06 6-940729-RLBM Usnea lapponica

3-07  7-940801-AMMS Usnea lapponica not a representative collection
3-08  8-940801-AMMS Usnea lapponica

4-01 1-940802-RLSTJVA Usnea lapponica <2% Evemnia divaricata
4-03  3-940804-RLST Usnea lapponica

5-01 1-940802-KVDG Usnea lapponica

5-05  5-940803-KVDG Usnea lapponica

5-06  6-940803-KVDG Usnea lapponica

5-07  7-940804-KVDG Usnea lapponica

6-01 1-940802-SCPRTB Usnea lapponica

6-03  3-940802-SCPRTB Usnea lapponica

6-05  5-940803-SCPR Usnea lapponica most pieces were
6-08 8-940804-SCPRSB Usnea lapponica

6-09  9-940805-SCPRSB Usnea lapponica

7-01 1-940802-JCSR Usnea lapponica

7-06  6-940804-JCSR Usnea lapponica

7-07 7-940804-JCSR Usnea lapponica

9-05 5-940803-MBTBCK Usnea lapponica
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Table A10. Lichen and moss voucher specimen species identifications (continued).

Site # Plot ID Genus Species found Comments

1-01 1-940727-JNCAM Xanthoparmelia cumberlandia

1-02  2-940728-JNCAM Xanthoparmelia cumberiandia

1-03 3-940728-JNCAM Xanthoparmelia cumberiandia

1-04 4-940725-JNCAM Xanthoparmelia cumberiandia

2-01 1-940725-KVLG Xanthoparmelia cumberiandia

2-03  3-940727-LGKV Xanthoparmelia cumberiandia

2-04 4-940727-LGKV Xanthoparmelia cumberiandia

2-05 5-940728-LGKV Xanthoparmelia cumberiandia

2-06 6-940729-KVLG Xanthoparmelia cumberiandia

2-08 8-940805-RL Xanthoparmelia cumberiandia

2-09 9-940802-BMSB Xanthoparmelia cumberiandia

3-01 1-840" 26-RLBMTBSCLJ Xanthoparmelia cumberiandia

3-02  2-94 27-RLBMTBSCLJ Xanthoparmelia cumberiandia

3-03 3-9. 27-RLBMTBSCLJ Xanthoparmelia cumberiandia

3-04 4-940727-RLBM Xanthoparmelia cumberiandia

3-05 5-940728-RLBM Xanthoparmelia cumberiandia

4-01 1-940802-RLSTJVA Xanthoparmelia cumberiandia

4-02 2-940804-RLST Xanthoparmelia cumberiandia

5-01 1-840802-KVDG Xanthoparmelia cumberlandia

5-02 2-940802-KVDG Xanthoparmelia cumberiandia

5-03 3-940802-KVDG Xanthoparmelia cumberiandia

5-04 4-940803-KVDG Xanthoparmelia cumberiandia

5-05 5-940803-KVDG Xanthoparmelia coloradoensis

5-06 6-940803-KVDG Xanthoparmelia cumberiandia

6-02 2-940802-SCPRTB Xanthoparmelia cumberiandia

6-03 3-940802-SCPRTB Xanthoparmelia cumberiandia

6-04 4-940803-SCPR Xanthoparmelia cumberiandia

6-06  6-940804-SCPRSB Xanthoparmelia cumberiandia

6-07 7-940804-SCPRSB Xanthoparmelia cumberiandia

6-09 9-940805-SCPRSB Xanthoparmelia cumberiandia

7-01 1-940802-JCSR Xanthoparmelia cumberiandia and coloradoensis

7-02 2-940802-JCSR Xanthoparmelia cumberiandia

7-03 3-940803-JCSR Xanthoparmelia cumberiandia

7-04  4-940804-JCSR Xanthoparmelia cumberiandia

7-05 5-940804-JCSR Xanthoparmelia cumberiandia

8-04 4-940803-AMJOLG Xanthoparmelia cumberiandia (and coloradoensis?)

8-12 12-940805-AMLG Xanthoparmelia cumberilandia

8-15 15-940806-AMLG Xanthoparmelia cumberlandia

9-04 4-940803-MBTBCK Xanthoparmelia cumberiandia

9-07 7-940804-MBTBKK Xanthoparmelia cumberiandia

8-07  7-940804-CKAMLG Xanthoria polycarpa

8-10 10-940804-AMCKLG Xanthoria polycarpa

9-01 1-940802-MBLJNHAM Xanthona polycarpa and fallax 30% Xanthoria fallax
9-02 2-940802-MBLJNHAM Xanthoria polycarpa and fallax 50% Xanthona fallax
9-03 3-940803-MBLJTBCK Xanthoria polycarpa and fallax 20% Xanthoria fallax
9-04 4-940803-MBLJTBCK Xanthoria polycarpa and fallax 1-5% Xanthona fallax
9-05 5-940803-MBTBCK Xanthoria polycarpa and fallax 50% Xanthoria fallax
9-06 6-940804-MBTB Xanthona polycarpa and fallax 50% Xanthonia fallax
9-07 7-940804-MBTBKK Xanthoria polycarpa

9-08 8-940805-MBTBKW Xanthoria polycarpa

9-09 9-940805-TBKW Xanthona polycarpa

' Lichen species were identified by Linda Geiser and Jim Riley (USFS). The moss species was
identified by John Christy (Oregon Natural Heritage Program).
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Appendix IV. Example One-Way ANOVA Results

Table A11. Examples of unbalanced, hierarchical ANOVA results for each species and measurement
type (output from USGS STATPAC program AOV-1.exe (Grundy and Miesch, 1988)).

Example 1. ANOVA results for S in Bryoria—MZW sampling.

SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE ESTIMATION OF VARIANCE COMPONENTS

SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT VARIANCE
BETWEEN WITHIN SQUARES FREEDOM SQUARE SIZE COMPONENT
1 [} .00152 5 .00030 1 6 .00015
2 1 .00007 1 .00007 2 7 -.00001
3 2 .00025 3 .00008 3 10 .00008
TOTAL .00184 9 .00023

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

64.19 .00 35.81

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.4133 1.6000
1.0000 1.3333
1.0000

Example 2. ANOVA resuilts for S in Bryoria—Regional sampling.
SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE ESTIMATION OF VARIANCE COMPONENTS

SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT VARIANCE
BETWEEN WITHIN SQUARES FREEDOM SQUARE SIZE COMPONENT
1 o .00365 4 .00091 1 S -.00118
2 1 .00563 2 .00282 2 7 .00207
3 2 .00012 2 .00006 3 9 .00003
4 3 .00005 2 -00003 4 11 .00003
TOTAL .00945 10 .00212

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

.00 97.48 1.35 1.18

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.2424 1.6061 2.0909
1.0000 1.1667 1.3333

1.0000 1.1667

1.0000

Example 3. ANOVA results for S in Usnea--MZW sampling.
’ SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE ESTIMATION OF VARIANCE COMPONENTS

SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT VARIANCE
BETWEEN WITHIN SQUARES FREEDOM SQUARE SIZE COMPONENT
1 0 .00284 € .00047 1 7 -00024
2 1 .00015 1 .00015 2 8 .00009
3 2 .00005 2 .00003 3 10 .00003
TOTAL .00304 9 .00036

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

67.35 25.78 6.87

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.2111 1.3667
1.0000 1.3333
1.0000

158

TEST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

4.57001 .340 NS

.80000 .437 NS

TEST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

.32437 .845 NS

48.28580 .020 *

2.33333 .300 NS

TEST OF HYPOTHESIS

F-RATIO EBST. Q SIGNI-
FICANCE

3.15555 .406 NS

6.00000 -134 NS



Table A11. Examples of unbalanced, hierarchical ANOVA results for each species and measurement

type (continued).

Example 4. ANOVA results for stable S isotope ratios in Usnea—MZW sampling.

SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE

SOURCE SUM OF DEGREBES OF MEAN
BETWEEN WITHIN SQUARES FREEDOM SQUARE
1 ] 2.38875 5 .47778
2 1 .01500 1 .01500
3 2 .04500 1 .04500
TOTAL 2.44875 7

ESTIMATION OF VARIANCE COMPONENTS

LEVEL UNIT VARIANCE
SI1ZE COMPONENT
1 6 .36570
2 7 -.02250
3 8 .04500
.41070

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

89.04 .00

10.96

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000
1.0000
1.0000

1.0833
1.3333

1.2500

Example 5. ANOVA results for S in Usnea—Regionalsampling.

ANALYSIS OF VARIANCE

SOURCE
BETWEEN WITHIN

0
1
2
3
TOTAL

EYRENEN

SUM OF
SQUARES

.00699
.00518
.00168
.00025
.01411

DEGREES OF
FREEDOM

6
4
3
4
17

SIGNIFICANCE LEVEL Q = .0500

MEAN
SQUARE

-00117
.00130
.00056
.00006

ESTIMATION OF VARITANCE COMPONENTS

LEVEL UNIT VARIANCE
SIZE COMPONENT
1 ? -.00022
2 11 .00064
3 14 .00037
4 18 .00006
.00107

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

.00 59.37

34.82 5.82

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000
1.0000
1.0000
1.0000

1.3148
1.1667
1.3333

1.8148
1.2500

2.4815

Example 6. ANOVA results for stable S isotope ratios in Usnea--Regional sampling.

ANALYSIS OF VARIANCE

SOURCE
BETWEEN WITHIN

- wN
FWNHO

SUM OF DEGREES OF
SQUARES FREEDOM
6.77850 6
. 68750 4
-55000 3
.02000 1
8.03600 14

SIGNIFICANCE LEVEL Q = .0500

MEAN
SQUARE

1.12975
.17188
.18333
.02000

ESTIMATION OF VARIANCE COMPONENTS

LEVEL UNIT VARIANCE
SIZE COMPONENT
1 7 .47148
2 11 -.02638
3 14 .16333
4 15 .02000
.65481

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

72.00 .00

24.94 3.05

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000
1.0000
1.0000
1.0000

1.0611
1.1250
1.0000

1.4389
1.2083

2.0667
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TEST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

31.85018 2134 NS

.33333 -667 NS

TEST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

.89961 .569 NS

2.30941 .259 NS

8.97777 .030 *

TBST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

6.57309 .045 *

.93750 .543 NS

9.16669 .237 NS




Table A11. Examples of unbalanced, hierarchical ANOVA results for each species and measurement

type (continued).

Example 7. ANOVA results for S in Xanthoparmelia-MZW sampling.

SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE

SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT

BETWEEN WITHIN  SQUARES FREEDOM SQUARE SIZE

1 0 .00349 12 .00029 1 13

2 1 .00030 3 .oo010 2 16

3 2 .60010 3 .00003 3 19
TOTAL .00389 18

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

54.92 30.05 15.03

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.2237 1.4474
1.0000 1.0000
1.0000

Example 8. ANOVA results for stable S isotope ratio in Xanthoparmelia—-MZW sampling.

SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE

SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT

BETWEEN WITHIN  SQUARES FREEDOM SQUARE SIZE

1 Q 2.38548 9 .26505 1 10

2 1 .12667 3 .04222 2 13

3 2 .02000 1 .02000 3 14
TOTAL 2.53214 13

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

80.39 9.80 9.80

COEFFICIENTS QF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.0582 1.3651
1.0000 1.1111
1.0000

Example 9. ANOVA results for S in Xanthoparmelia--Regionalsampling.

SIGNIFICANCE LEVEL (Q = .0500

ANALYSIS OF VARIANCE

SQURCE SUM OF DEGREES OF MEAN LEVEL UNIT

BETWEEN WITHIN SQUARES FREEDOM SQUARE SIZE

1 0 .00102 6 .00017 1 7

2 1 -00151 7 -00022 2 14

3 2 .00053 S .00011 3 19

4 3 .00010 4 .00002 4 23
TOTAL .00317 22

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

.00 49.25 37.11 13.63

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.3143 1.9983 3.2464
1.0000 1.1095 1.2810

1.0000 1.2000

1.0000
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ESTIMATION OF VARIANCE COMPONENTS

VARIANCE
COMPONENT

.00012
.o00007
.00003
.00022

ESTIMATION OF VARIANCE COMPONENTS

VARIANCE
COMPONENT

-16401
.02000
.02000
.20401

ESTIMATION OF VARIANCE COMPONENTS

VARIANCE
COMPONENT

-.00004
.00009
.00007
.00002
-ooo1s

TEST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

2.91228 .205 NS

3.00000 .196 NS

TEST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

6.27756 .079 NS

2.11111 .459 Ns

TEST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE

.78523 .608 NS

2.02679 .227 NS

4.26667 .092 NS



Table A11. Examples of unbalanced, hierarchical ANOVA results for each species and measurement

type (continued).

Example 10. ANOVA results for stable S isotope ratios in Xanthoparmelia--Regional sampling.

SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE ESTIMATION OF VARIANCE COMPONENTS

SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT VARIANCE
BETWEEN WITHIN SQUARES FREEDOM SQUARE SIZE COMPONENT
1 [ 2.38882 6 .39814 1 7 .06227
2 1 1.40500 6 .23417 2 13 .05817
3 2 .46500 3 .15500 3 16 .15500
4 3 .00000 1 .00000 4 17 .00000
TOTAL 4.25882 16 .27544

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

22.61 21.12 56.27 .00

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.0637 1.4493 2.3922
1.0000 1.0833 1.1389

1.0000 1.0000

1.0000

Example 11. ANOVA results for S in Tortula—Yampa Valley sampling.
SIGNIFICANCE LEVEL Q = ,0500

ANALYSIS OF VARIANCE ESTIMATION OF VARIANCE COMPONENTS

SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT VARIANCE
BETWEEN WITHIN SQUARES FREEDOM SQUARE SIZE COMPONENT
1 o] .00360 13 .00028 1 14 .00020
2 1 .00010 2 .00005 2 16 .00005
TOTAL .00370 15 .00025

'VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE
80.00 20.00

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.1346

1.0000

Example 12. ANOVA results for stable S isotope ratios in Tortula—Yampa Valley sampling.
SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE ESTIMATION OF VARIANCE COMPONENTS

SOURCE SUM OF  DEGREES OF MEAN LEVEL UNIT VARIANCE
BETWEEN WITHIN SQUARES FREEDOM SQUARE SIZE COMPONENT
1 o 45.58857 11 4.14442 1 12 3.55101
2 1 .08000 2 .04000 2 14 .04000
TOTAL 45.66857 13 3.59101

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

98.89 1.11
COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.1558

1.0000
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TBST OF HYPOTHESIS

F-RATIO EST. Q SIGNI-
FICANCE
1.70G23 .268 NS
1.51075 -395 NS
.gooo0 .000

TEST OF HYPOTHESIS

F-RATIO BST. Q SIGNI-
FICANCE
5.53846 .163 NS

TEST OF HYPOTHESIS

F~RATIO EST. Q SIGNI-
FICANCE
103.61030 .010 *



Table A11. Examples of unbalanced, hierarchical ANOVA results for each species and measurement

type (continued).

Example 13. ANOVA results for S in Xanthoria-—-Yampa Valley sampling.

SIGNIFICANCE LEVEL Q = .0500

ANALYSIS OF VARIANCE ESTIMATION OF VARIANCE COMPONENTS TEST OF HYPOTHESIS
SOURCE SUM OF DEGREES OF MEAN LEVEL UNIT VARIANCE F-RATIO EST. Q SIGNI-~
BETWEEN WITHIN  SQUARES FREEDOM SQUARE SIZE COMPONENT FICANCE
1 o .01352 7 .00193 1 8 .00102 4.29148 .356 NS
2 1 .00045 1 .00045 2 9 .00042 17.99993 .051 NS
3 2 .00005 2 .00003 3 11 .00003
TOTAL .01402 10 .00147

VARIANCE COMPONENTS AS PERCENTAGES OF THE TOTAL VARIANCE

69.45 28.85 1.70

COEFFICIENTS OF VARIANCE COMPONENTS IN ESTIMATES OF THE MEAN SQUARE

1.0000 1.2338 1.3506
1.0000 1.0000
1.0000
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