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Appendix 1. Summary of the second-order polynomial regression models for a hump-shaped relationship between richness and eleva-
tion. For each model the null deviance, residual deviance, residual degrees of freedom, and significance of the model fit under an F-test
are provided. The GLM was calculated using a quasipoisson distribution and a log-link function. Diagnostic plots of the residuals were

satisfactory.

Mountain range . Null Reslidual Residual b
eviance deviance DF

Uinta Mountains 47.79 4.05 19 <0.001

Wasatch Plateau 29.74 7.77 13 <0.001

Aquarius Plateau 12.98 1.19 15 <0.001

Markagunt Plateau 42.35 3.07 15 <0.001

Appendix 2. Spatial autocorrelation analysis. I assessed spatial au-
tocorrelation in the pattern of species richness along each eleva-
tion gradient using Moran’s . Analyses were conducted in Arc-
GIS v.9.2 with spatial relationships based on inverse distance and
distance calculated using the Euclidean method. For each data set
I calculated the mean center for sites within each 100 m bin of
elevation. Spatial autocorrelation analyses were computed using
these mean center coordinates and the associated richness value
per bin. None of the four gradients display significant spatial au-
tocorrelation (p < 0.05).

Data set Moran’s 1 Z score
Uinta Mountains -0.05 0.08
Wasatch Plateau -0.05 0.72
Aquarius Plateau -0.05 0.11
Markagunt Plateau 0.17 0.96
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Appendix 4. Summary statistics for multiple regressions using July precipitation. Variables are July precipitation (PPT), July maximum
temperature (Tmax), enhanced vegetation index (EVI), habitat heterogeneity as measured by the Shannon diversity index (H’), the mid-
domain effect (MDE), and log-transformed surface area (AREA). For each mountain range, PPT and Tmax are quadratic functions and
EVI and H’ are linear. The form of the relationship for MDE and Area is not consistent across gradients. MDE is linear for the Uinta
Mountains (Ul), Aquarius Plateau (AQ) and Markagunt Plateau (MA), and quadratic for the Wasatch Plateau (WA). Area is linear for
UI and MA, and quadratic for WA and AQ. N: number of 100 m bins in each analyses. N may not reflect the total number of bins
within a gradient because data could only be extracted for bins which contained sites and excluding EVI outliers may have resulted in
the loss of a bin(s) for analysis. R*: coefficient of determination, RSS: model residual sum of squares, K: number of model parameters,
AIC_: model AIC score, D;: model AIC_difference, W, model Akaike weight, reported using standard notation up to four decimal places
after which scientation notation is reported.

Mtn Model # Variables R? K RSS N AlICc D, W,

ur 37 Tmax, AREA 0.964 5 18752 19  14.366 0.000 0.5646
41 Tmax, MDE, AREA 0.964 6 18363 19  18.352 3.986 0.0769
38 PPT, AREA 0.961 5 23.384 19 18.560 4.194 0.0693
46 Tmax, EVI, AREA 0.964 6 18.685 19  18.682 4.317 0.0652
42 PPT, MDE, AREA 0.966 6 18709 19  18.707 4.341 0.0644
44 Tmax, H’, AREA 0.965 6 18752 19  18.750 4.385 0.0630
54 PPT, EVI, MDE, AREA 0.973 7 15.805 19  20.684 6.318 0.0240
48 PPT, Tmax, AREA 0.971 7 16657 19  21.681 7.316 0.0146
45 PPT, H’, AREA 0.962 6 22203 19  21.960 7.594 0.0127
47 PPT, EVI, AREA 0.966 6 22455 19 22174 7.809 0.0114
51 PPT, H’, MDE, AREA 0.969 7 17520 19  22.641 8.275 0.0090
50 Tmax, H’, MDE, AREA 0.965 7 18.002 19  23.157 8.791 0.0070
53 Tmax, EVI, MDE, AREA 0.964 7 18363 19  23.534 9.168 0.0058
55 Tmax, EVI, H’, AREA 0.965 7 18.680 19  23.859 9.493 0.0049
56 PPT, EVI, H’, AREA 0.967 7 20482 19  25.609 11.243 0.0020
63 PPT, EVI, H’, MDE, AREA 0.975 8 14797 19  25.650 11.284 0.0020
52 PPT, Tmax, MDE, AREA 0.972 8 15606 19  26.661 12.295 0.0012
57 PPT, Tmax, EVI, AREA 0.971 8 16604 19  27.839 13.473 0.0007
58 PPT, Tmax, H’, AREA 0.972 8 16639 19 27.879 13.513 0.0007
59 Tmax, EVI, H’, MDE, AREA 0.965 8 18.002 19 29.375 15.009 0.0003
62 PPT, Tmax, H’, MDE, AREA 0.976 9 13.681 19  31.760 17.394 9.43E-05
34 MDE, AREA 0.864 4 60.082 19  32.731 18.366 5.80E-05
61 PPT, Tmax, EVI, MDE, AREA 0.973 9 15259 19 33.834 19.468 3.34E-05
60 PPT, Tmax, EVI, H’, AREA 0.972 9 16473 19  35.288 20.923 1.62E-05
39 H’, MDE, AREA 0.865 5  59.181 19  36.202 21.837 1.02E-05
40 EVI, MDE, AREA 0.864 5 59532 19  36.315 21.949 9.67E-06
17 Tmax, EVI 0.862 5 63348 19  37.495 23.130 5.36E-06
49 EVI, H, MDE, AREA 0.865 6 59.136 19  40.573 26.207 1.15E-06
27 Tmax, EVI, MDE 0.870 6 59.671 19 40.744 26.378 1.06E-06
16 Tmax, EVL, H’ 0.869 6 60.119 19  40.886 26.520 9.84E-07
7 PPT, Tmax, EVI, H’, MDE, AREA 0976 10 13.639 19  41.201 26.836 8.40E-07
21 EVI, MDE 0.793 4 94924 19 41421 27.056 7.53E-07
22 Tmax, MDE 0.829 5 78423 19  41.551 27.186 7.06E-07
18 Tmax, H’ 0.815 5  84.547 19 42.980 28.614 3.45E-07
11 PPT,EVL, H’ 0.850 6 68472 19  43.358 28.992 2.86E-07
14 PPT, EVI 0.808 5 87.853 19  43.709 29.343 2.40E-07
15 PPT, H 0.807 5 88510 19  43.850 29.484 2.24E-07
28 PPT, EVI, MDE 0.846 6 70.506 19 43.914 29.548 2.17E-07
10 PPT, Tmax, EVI 0.881 7 54.380 19 44.161 29.796 1.91E-07
12 PPT, Tmax, H’ 0.881 7 54456 19  44.188 29.822 1.89E-07
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Appendix 5. Summary statistics for multiple regressions using January precipitation. Variables are January precipitation (PPT), July
maximum temperature (Tmax), enhanced vegetation index (EVI), habitat heterogeneity as measured by the Shannon diversity index
(H), the mid-domain effect (MDE), and log-transformed surface area (AREA). For each mountain range, PPT and Tmax are quadratic
functions and EVI and H’ are linear. The form of the relationship for MDE and Area is not consistent across gradients. MDE is linear for
the Uinta Mountains (UI), Aquarius Plateau (AQ) and Markagunt Plateau (MA), and quadratic for the Wasatch Plateau (WA). Area is
linear for Ul and MA, and quadratic for WA and AQ. N: number of 100 m bins in each analyses. N may not reflect the total number of
bins within a gradient because data could only be extracted for bins which contained sites and excluding EVI outliers may have resulted
in the loss of a bin(s) for analysis. R* coefficient of determination, RSS: model residual sum of squares, K: number of model parameters,
AIC_: model AIC score, D;: model AIC_difference, W.: model Akaike weight, reported using standard notation up to four decimal places
after which scientation notation is reported.

M Model # Variables R? K RSS N AlCc D, W,

Ul 37 Tmax, AREA 0964 5 18.752 19 14.366 0.000 0.7010
41 Tmax, MDE, AREA 0964 6 18363 19 18.352 3.986 0.0955
46 Tmax, EVI, AREA 0964 6 18.685 19 18.682 4.317 0.0810
44 Tmax, H, AREA 0965 6 18752 19 18.750 4.385 0.0783
48 PPT, Tmax, AREA 0964 7 16585 19  21.599 7.233 0.0188
50 Tmax, H’, MDE, AREA 0.965 7 18.002 19  23.157 8.791 0.0086
53 Tmax, EVI, MDE, AREA 0964 7 18363 19 = 23.534 9.168 0.0072
55 Tmax, EVI, H’, AREA 0965 7 18680 19  23.859 9.493 0.0061
57 PPT, Tmax, EVI, AREA 0.965 8 16240 19 27418 13.052 0.0010
52 PPT, Tmax, MDE, AREA 0964 8 16358 19  27.555 13.190 0.0010
58 PPT, Tmax, H’, AREA 0964 8 16509 19  27.730 13.364 0.0009
59 Tmax, EVI, H’, MDE, AREA 0.965 8 18.002 19  29.375 15.009 0.0004
34 MDE, AREA 0.86¢4 4  60.082 19 32731 18.366 7.21E-05
61 PPT, Tmax, EVI, MDE, AREA 0.965 9 16130 19  34.889 20.523 2.45E-05
60 PPT, Tmax, EVI, H’, AREA 0965 9 16141 19 34902 20.536 2.43E-05
62 PPT, Tmax, H’, MDE, AREA 0964 9 16356 19  35.153 20.787 2.15E-05
39 H’, MDE, AREA 0.865 5 59.181 19  36.202 21.837 1.27E-05
40 EVI, MDE, AREA 0.864 5 59532 19  36.315 21.949 1.20E-05
45 PPT, H’, AREA 0.891 6 49711 19  37.274 22.908 7.44E-06
17 Tmax, EVI 0.862 5 63348 19  37.495 23.130 6.66E-06
42 PPT, MDE, AREA 0.890 6 50550 19  37.592 23.226 6.34E-06
56 PPT, EVI, H’, AREA 0.907 7 42446 19  39.454 25.088 2.50E-06
54 PPT, EVI, MDE, AREA 0902 7  44.827 19  40.491 26.125 1.49E-06
49 EVI, H’, MDE, AREA 0.865 6 59.136 19  40.573 26.207 1.43E-06
47 PPT, EVI, AREA 0.870 6 59.631 19  40.731 26.365 1.32E-06
27 Tmax, EVI, MDE 0.870 6 59.671 19  40.744 26.378 1.31E-06
16 Tmax, EVI, H’ 0869 6 60.119 19 40.886 26.520 1.22E-06
51 PPT, H’, MDE, AREA 0.899 7 46222 19  41.073 26.707 1.11E-06
21 EVI, MDE 0793 4 94924 19 41421 27.056 9.35E-07
38 PPT, AREA 0.829 5 78249 19  41.509 27.143 8.95E-07
22 Tmax, MDE 0.829 5 78423 19 41551 27.186 8.76E-07
18 Tmax, H’ 0.815 5 84547 19 42980 28.614 4.29E-07
7 PPT, Tmax, EVI, H’, MDE, AREA 0965 10 16.116 19  44.372 30.006 2.14E-07
20 H’, MDE 0.757 4 111.263 19  44.439 30.073 2.07E-07
63 PPT, EVI, H, MDE, AREA 0911 8 40914 19 44974 30.608 1.58E-07
24 EVI, H’, MDE 0793 5 94906 19  45.176 30.810 1.43E-07
25 Tmax, H’, MDE 0832 6 76.708 19 45.516 31.150 1.21E-07
29 Tmax, EVI, H’, MDE 0.871 7 59.230 19 45.785 31.419 1.05E-07
11 PPT, EVL H’ 0826 © 79.649 19 46.231 31.865 8.44E-08
2 Tmax 0730 4 123573 19 46433 32.067 7.63E-08
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81.559
45.889
17.752
18.174
31.708
9.254
20.349
21.592
11.856
12.563
15.507
15.986
6.029
17.745
8.033
11.475
4410
28.784

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16
17

26.947
27.078
27.390
27.830
28.346
28.402
28.491
28.671
29.268
29.286
29.898
30.061
30.604
30.645
30.910
31.002
31.145
31.868
32.564
33.093
33.271
33.657
33.776
33.777
34.093
35.274
35.517
35.834
36.503
36.558
37.071
37.221
37.696
38.192
38.234
38.610
38.944
39.239
40.419
41.367
43.204
44.131
47.499
47.986
48.384
49.656
52.976
58.681
67.381
24.407

9.515
9.646
9.958
10.398
10914
10.970
11.059
11.239
11.836
11.854
12.466
12.629
13.172
13.213
13.478
13.570
13.713
14.436
15.132
15.661
15.839
16.225
16.344
16.345
16.661
17.842
18.085
18.402
19.071
19.126
19.639
19.789
20.264
20.760
20.802
21.178
21.512
21.808
22.987
23.935
25.772
26.699
30.067
30.554
30.952
32.224
35.544
41.249
49.949
0.000

0.0039
0.0037
0.0032
0.0025
0.0020
0.0019
0.0018
0.0017
0.0012
0.0012
0.0009
0.0008
0.0006
0.0006
0.0005
0.0005
0.0005
0.0003
0.0002
0.0002
0.0002
0.0001
0.0001
0.0001
0.0001
6.14E-05
5.43E-05
4.64E-05
3.32E-05
3.23E-05
2.50E-05
2.32E-05
1.83E-05
1.43E-05
1.40E-05
1.16E-05
9.79E-06
8.45E-06
4.68E-06
2.92E-06
1.16E-06
7.32E-07
1.36E-07
1.07E-07
8.73E-08
4.62E-08
8.79E-09
5.07E-10
6.55E-12
0.3961



22
25
20
42
28
26
27
41
24
21
39
15
33
29
50
40
34
54
51
30
53
49
18

45
11
38
31
32
37
16
52
59
12
44
63
46
47
17
56
14
48

55

58

62
57

Tmax, MDE

Tmax, H', MDE

H’, MDE

PPT, MDE, AREA

PPT, EVI, MDE

PPT, H’, MDE

Tmax, EVI, MDE

Tmax, MDE, AREA

EVI, H, MDE

EVI, MDE

H’, MDE, AREA
PPT,H

PPT, Tmax, MDE

Tmax, EVI, H', MDE
Tmax, H’, MDE, AREA
EVI, MDE, AREA
MDE, AREA

PPT, EVI, MDE, AREA
PPT, H’, MDE, AREA
PPT, EVL, H’, MDE
Tmax, EVI, MDE, AREA
EVI, H, MDE, AREA
Tmax, H’

MDE

PPT, H’, AREA

PPT, EVL, H’

PPT, AREA

PPT, Tmax, H’, MDE
PPT, Tmax, EVI, MDE
Tmax, AREA

Tmax, EVI, H’

PPT, Tmax, MDE, AREA
Tmax, EVI, H’, MDE, AREA
PPT, Tmax, H’

Tmax, H, AREA

PPT, EVI, H’, MDE, AREA
Tmax, EVI, AREA

PPT, EVI, AREA

Tmax, EVI

PPT, EVL, H’, AREA
PPT, EVI

PPT, Tmax, AREA

PPT

Tmax, EVI, H’, AREA
Tmax

PPT, Tmax, H’, AREA
PPT, Tmax, EVI, H’

PPT, Tmax, H, MDE, AREA
PPT, Tmax, EVI, AREA
PPT, Tmax, EVI, H, MDE

0.886
0.897
0.818
0.893
0.892
0.891
0.888
0.888
0.830
0.778
0.826
0.820
0.899
0.898
0.897
0.801
0.746
0.895
0.894
0.893
0.893
0.834
0.768
0.636
0.821
0.821
0.737
0.902
0.902
0.706
0.777
0.899
0.898
0.839
0.768
0.895
0.764
0.762
0.674
0.821
0.646
0.803
0.484
0.779
0.427
0.842
0.839
0.904
0.830
0.904
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30.007
27.142
47.712
28.081
28.365
28.717
29.282
29.331
44.745
58.254
45.739
47.120
26.570
26.653
27.045
52.132
66.592
27.578
27.799
28.137
28.194
43.677
60.845
95.460
47.066
47.092
68.988
25.707
25.829
77.089
58.541
26.559
26.650
42.232
60.817
27.494
61.828
62.367
85.600
47.010
92.816
51.771
135.434
57.985
150.382
41.592
42.199
25.168
44.601
25.223

25.114
28.354
28.877
28.932
29.103
29.313
29.644
29.672
31.907
32.271
32.280
32.786
34.036
34.089
34.337
34.504
34.545
34.669
34.805
35.010
35.045
36.441
37.132
37.180
37.712
37.721
39.267
41.030
41.111
41.154
41.421
41.585
41.643
41.914
42.069
42.173
42.349
42.497
42.935
43.736
44.310
45.376
46.613
47.303
48.393
49.210
49.456
50.384
50.397
50.422

0.707

3.947

4.470

4.525

4.696

4.906

5.237

5.265

7.500

7.864

7.873

8.379

9.629

9.682

9.931

10.097
10.138
10.262
10.398
10.603
10.638
12.034
12.725
12.773
13.305
13.314
14.860
16.623
16.704
16.747
17.014
17.178
17.236
17.507
17.662
17.766
17.943
18.090
18.528
19.329
19.904
20.969
22.206
22.896
23.986
24.803
25.049
25.978
25.990
26.015

0.2781
0.0550
0.0424
0.0412
0.0378
0.0341
0.0289
0.0285
0.0093
0.0078
0.0077
0.0060
0.0032
0.0031
0.0028
0.0025
0.0025
0.0023
0.0022
0.0020
0.0019
0.0010
0.0007
0.0007
0.0005
0.0005
0.0002
9.73E-05
9.35E-05
9.14E-05
8.00E-05
7.37E-05
7.16E-05
6.25E-05
5.79E-05
5.50E-05
5.03E-05
4.67E-05
3.75E-05
2.52E-05
1.89E-05
1.11E-05
5.97E-06
4.23E-06
2.45E-06
1.63E-06
1.44E-06
9.05E-07
9.00E-07
8.89E-07

13



61
10

13

35
19
36
43
60

PPT, Tmax, EVI, MDE, AREA
PPT, Tmax, EVI

H

PPT, Tmax

EVI

AREA

H’, AREA

EVL H

EVI, AREA

EVI, H’, AREA

PPT, Tmax, EVI, H’, AREA
PPT, Tmax, EVI, H, MDE, AREA

0.902
0.721
0.089
0.535
0.019
0.019
0.169
0.120
0.022
0.222
0.843
0.905

25.814
73.327
239.216
121.963
257.526
257.570
218.122
231.046
256.592
204.314
41.253
24.998

17
17
17
17
17
17
17
17
17
17
17
17

50.815
51.294
52.797
53.899
54.051
54.053
54.715
55.693
57.476
57.724
58.785
63.222

26.408
26.887
28.390
29.492
29.644
29.647
30.308
31.286
33.069
33.317
34.378
38.815

7.30E-07
5.75E-07
2.71E-07
1.56E-07
1.45E-07
1.45E-07
1.04E-07
6.37E-08
2.61E-08
2.31E-08
1.36E-08
1.48E-09
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