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Umbilicaria vellea,  Bear Creek Pass, 
Sample #152

12 no 
sample 220 no 

sample 420 no 
sample 41 no 

sample 75 no 
sample 2400 no 

sample n.d. no 
sample

Letharia vulpina,  Carlton Lakes, 
Sample #156, 921

8 4.24 260 4.87 170 56.9 29 13.6 71 128 470 665 n.d. 4.6

Parmelia saxatilis, Nez Perce Pass, 
Sample #157, 877

n.d. 3.88 49 15.8 202 106 54 42.7 740 357 8700 11126 n.d. 36.1

Umbilicaria vellea,  St. Mary's Peak, 
Sample #160

n.d. no 
sample 44 no 

sample 113 no 
sample n.d. no 

sample 29 no 
sample 1800 no 

sample n.d. no 
sample

Alectoria sarmentosa,  Race Creek 
Trail, Sample #199, 869

6.8 1.23 0.5 1.28 11 38 2.9 10.5 46 63.3 58 87.3 2.3 1.59

Lobaria pulmonaria,  Race Creek 
Trail, Sample #200, 868

0.5 1.52 4.2 3.48 18 25.2 n.d. 7.13 20 53.2 570 810 0.44 4.72

Letharia vulpina,  Fog Mountain 
Saddle, Sample #202, 871

0.75 4.31 1.8 5.28 20 28.2 3.8 38.3 120 87.3 240 227 1.1 5.15

Umbilicaria hyperborea,  Fog Mtn. 
Saddle, Sample #203, 870

2.4 1.66 5.1 3.91 47.3 70.8 34 29 49 33.2 2400 2133 5.4 9.89

Letharia vulpina,  USFS Road #290, 
Sample #204, 867

0.96 1.34 2.8 1.53 28 27.7 5.1 4.66 130 227 570 149 1.5 3.17

Alectoria sarmentosa,  Indian Hill, 
Sample #205, 866

0.1 2.1 2.1 3.07 7 23.4 1.9 5.19 145 390 90 137 n.d. 2.55

Umbilicaria americana, Indian Hill, 
Sample #206, 865

1.9 3.27 7 6.97 130 255 11 13.4 65 28 3300 1329 n.d. 7.59

Bryoria fremontii,  Walton Lakes, 
Sample #268, 842

1.37 1.79 3.4 2.19 30.1 43.9 4.14 8.68 124 365 495 486 n.d. 2.97

Letharia vulpina,  Walton Lakes, 
Sample #269, 843

1.1 3.36 1.73 3.74 20.9 18.1 n.d. 14 47.2 60 525 691 n.d. 6.27

Umbilicaria hyperborea,  Walton 
Lakes, Sample #271, 841

3.07 2.05 8.16 4.87 56.8 60 33.6 18.1 54.8 51.6 3480 2394 n.d. 10

Lobaria pulmonaria,  Eagle Mt. 
Trailhead, Sample #273, 850

0.687 3.07 1.69 3.02 17.6 19.5 2.86 5.61 29.6 19.2 698 573 4.54 3.83

Table 1.  Mean concentrations of potential pollutant elements in sensitive indicator species from air quality biomonitoring reference sites in and near 
the Selway Bitterroot Wilderness Area, and adjacent U.S. Forest Service Lands in Idaho.  Values for 1992-94 & 2001 are shown.

Species and Collection Site
Elements (ppm except where indicated)

Ni Cu Zn Pb Mn Fe Co



92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001
Lobaria pulmonaria,  Wilderness 
Gateway, Sample #274

0.673 no 
sample 3.69 no 

sample 7.84 no 
sample n.d. no 

sample 26.1 no 
sample 1330 no 

sample n.d. no 
sample

Umbilicaria polyphylla,  Wilderness 
Gateway, Sample #275

2.94 no 
sample 4.61 no 

sample 17.1 no 
sample 25.7 no 

sample 39.9 no 
sample 2970 no 

sample n.d. no 
sample

Usnea subfloridana,  Wilderness 
Gateway, Sample #279, 846

0.564 1.26 3.11 2.88 33.7 26.5 n.d. 6.79 165 104 481 176 n.d. 2.06

Xanthoparmelia coloradoensis, 
Wilderness Gateway, Sample #280, 848

3.64 5.65 9.31 7.72 49.1 52.7 10.3 12.7 187 164 7440 11001 n.d. 36.9

Alectoria sarmentosa,  Fish Hatchery, 
Sample #281, 840

29.1 1.62 306 1.82 166 32.8 13.3 6.7 20 56.7 83.5 176 n.d. 2.78

Lobaria pulmonaria,  Fish Hatchery, 
Sample #283, 839

0.49 2.31 2.41 3.46 13.6 14.7 n.d. 7.36 32.9 43.4 785 1078 5.1 6.18

Bryoria fremontii,  Mac Gruder G.S. 
Trail, Sample #294, 860

0.72 1.6 2.71 2.39 36.9 38.2 5.86 7.67 138 104 511 154 n.d. 3.44

Alectoria sarmentosa,  Mac Gruder 
G.S. Trail, Sample #295, 859

n.d. 1.96 0.61 3.28 16.9 30.2 n.d. 8.45 109 95.7 93.6 73.7 n.d. 2.14

Letharia vulpina,  Mac Gruder G.S. 
Trail, Sample #296, 862

n.d. 2.21 0.84 2.16 21.3 44.7 n.d. 8.75 90.4 149 195 174 n.d. 2.42

Letharia vulpina,  U.S.F.S. Road 
#468, Sample #300, 856

0.575 2.2 1.41 4.05 27.1 36.8 8.72 11.9 192 149 505 1610 n.d. 8.35

Lobaria pulmonaria,  White Cap 
Creek Trail, Sample #318, 854

0.79 2.34 3.07 4.67 8.42 20.4 n.d. 7.35 58.8 34.6 568 370 n.d. 3.36

Letharia vulpina,  White Cap Creek 
Trail, Sample #319, 851

0.61 1.42 1.78 1.96 26.6 25.1 n.d. 7.05 61.8 43.9 451 144 n.d. 1.91

Bryoria fremontii , Fish Hatchery, 
Sample #838

new 
site

2.88 new 
site

3.47 new 
site

31.8 new 
site

12.2 new 
site

135 new 
site

545 new 
site

16.9

Bryoria fremontii , Wilderness 
Gateway, Sample #844

new 
site

1.18 new 
site

2.37 new 
site

49.1 new 
site

7.48 new 
site

188 new 
site

250 new 
site

2.35

Alectoria Sarmentosa , Wilderness 
Gateway, Sample #845

new 
site

1.93 new 
site

1.39 new 
site

43.5 new 
site

6.09 new 
site

55.7 new 
site

103 new 
site

1.95

Table 1.  Mean concentrations of potential pollutant elements in sensitive indicator species from air quality biomonitoring reference sites in and near 
the Selway Bitterroot Wilderness Area, and adjacent U.S. Forest Service Lands in Idaho.  Values for 1992-94 & 2001 are shown.

Species and Collection Site
Elements (ppm except where indicated)

Ni Cu Zn Pb Mn Fe Co



92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001
Bryoria capillare , Wilderness 
Gateway, Sample #847

new 
site

20.5 new 
site

12.9 new 
site

73.1 new 
site

22.6 new 
site

127 new 
site

545 new 
site

9.75

Alectoria sarmentosa , Eagle 
Mountain TH, Sample #849

new 
site

2.12 new 
site

1.66 new 
site

20.1 new 
site

4.95 new 
site

41 new 
site

60 new 
site

2.19

Umbilicaria americana , White Cap 
Creek Trail, Sample #852

new 
site

1.48 new 
site

26.5 new 
site

83.8 new 
site

3.84 new 
site

33.9 new 
site

1298 new 
site

6.13

Alectoria sarmentosa , White Cap 
Creek Trail, Sample #853

new 
site

0.92 new 
site

1.61 new 
site

31.5 new 
site

6.73 new 
site

170 new 
site

57.9 new 
site

2.15

Bryoria fremontii , White Cap Creek 
Trail, Sample #855

new 
site

15.3 new 
site

4.45 new 
site

20.1 new 
site

12.6 new 
site

47.4 new 
site

223 new 
site

3.24

Bryoria fremontii , along USFS Rd 
#468, Sample #857

new 
site

1.8 new 
site

1.9 new 
site

13.4 new 
site

7.41 new 
site

83.6 new 
site

267 new 
site

2.78

Umbilicaria hyperborea , along USFS 
Rd #468, Sample #858

new 
site

1.9 new 
site

4.71 new 
site

42.4 new 
site

12.7 new 
site

38.8 new 
site

1148 new 
site

5.95

Umbilicaria americana , Mac Gruder 
R.S., Sample #861

new 
site

1.29 new 
site

7.5 new 
site

93 new 
site

6.85 new 
site

18.2 new 
site

815 new 
site

5.04

Alectoria sp. , Mac Gruder R.S., 
Sample #863

new 
site

1.19 new 
site

1.99 new 
site

25.7 new 
site

8 new 
site

58.6 new 
site

102 new 
site

2.47

Letharia vulpina , Indian Hill Rd, 
Sample #864

new 
site

1.77 new 
site

5.92 new 
site

51.5 new 
site

7.4 new 
site

168 new 
site

483 new 
site

3.39

Umbilicaria virginis , St. Mary's Peak, 
Sample #872

new 
site

2.35 new 
site

10.2 new 
site

58.6 new 
site

13 new 
site

30.5 new 
site

1220 new 
site

6.91

Letharia vulpina , St. Mary's Peak, 
Sample #873

new 
site

3.14 new 
site

3.5 new 
site

37.2 new 
site

22.4 new 
site

49.9 new 
site

421 new 
site

8.12

Letharia vulpina , trail to St. Mary's 
Peak, Sample #874

new 
site

2.66 new 
site

1.71 new 
site

27.5 new 
site

5.89 new 
site

134 new 
site

263 new 
site

2.36

Letharia vulpina , Nez Perce Pass, 
Sample #875

new 
site

1.2 new 
site

1.91 new 
site

38.8 new 
site

12.8 new 
site

158 new 
site

279 new 
site

3.19

Bryoria fremontii , Nez Perce Pass, 
Sample #876

new 
site

1.26 new 
site

2.91 new 
site

36.6 new 
site

11.5 new 
site

423 new 
site

402 new 
site

4.06

Table 1.  Mean concentrations of potential pollutant elements in sensitive indicator species from air quality biomonitoring reference sites in and near 
the Selway Bitterroot Wilderness Area, and adjacent U.S. Forest Service Lands in Idaho.  Values for 1992-94 & 2001 are shown.

Species and Collection Site
Elements (ppm except where indicated)

Ni Cu Zn Pb Mn Fe Co



92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001 92-94 2001
Umbilicaria hyperborea , Bear Creek 
Pass, Sample #878

new 
site

2.6 new 
site

6.44 new 
site

33.7 new 
site

25.5 new 
site

53.3 new 
site

2751 new 
site

11.8

Letharia vulpina , Bear Creek Pass, 
Sample #879

new 
site 1.23 new 

site 1.79 new 
site 28 new 

site 7.86 new 
site 117 new 

site 176 new 
site 1.92

Letharia vulpina , south fork Horse 
Creek, Sample #880

new 
site

0.73 new 
site

1.64 new 
site

19 new 
site

7.94 new 
site

67.2 new 
site

336 new 
site

3.02

Letharia vulpina , Ten Mile Creek, 
Sample #881

new 
site

3.73 new 
site

1.67 new 
site

47.8 new 
site

10.2 new 
site

199 new 
site

227 new 
site

2.36

Umbilicaria americana , Ten Mile 
Creek, Sample #882

new 
site

2.42 new 
site

4.09 new 
site

162 new 
site

12 new 
site

97.1 new 
site

1564 new 
site

7.95

Table 1.  Mean concentrations of potential pollutant elements in sensitive indicator species from air quality biomonitoring reference sites in and near 
the Selway Bitterroot Wilderness Area, and adjacent U.S. Forest Service Lands in Idaho.  Values for 1992-94 & 2001 are shown.

Species and Collection Site
Elements (ppm except where indicated)

Ni Cu Zn Pb Mn Fe Co
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