S1 Table. Model rank and weights. Models ranked by Δ AICc and weight (w) for each mesocarnivore species for Stage 1 and Stage 2. Stage 1 = single-species occurrence, Stage 2 = multi-species occurrence. A = top model, B = competing model.
Gray Fox
	Stage 1 Models
	Δ AICc
	w

	Elevation + Canopy Cover + Understory + Season + Temperature
	0.000
	0.737

	Vegetation Type + Elevation + Season + Season*Vegetation Type + Temperature
	2.062
	0.263

	Elevation + Season + Temperature
	75.356
	0.000

	Vegetation Type + Canopy Cover + Understory + Season + Season* Vegetation Type + Temperature
	173.710
	0.000

	Vegetation Type + Season + Season*Vegetation Type + Temperature
	212.535
	0.000

	Canopy Cover + Understory + Season + Temperature
	242.266
	0.000

	Stage 2 Models
	Δ AICc
	w

	Stage 1 + Skunk Probability + Coyote Probability
	0.000
	0.722

	Stage 1 + Skunk Probability + Coyote Probability + Bobcat Probability
	1.995
	0.266

	Stage 1 + Skunk Probability
	10.165
	0.004

	Stage 1 + Coyote Probability
	10.575
	0.004

	Stage 1 + Coyote Probability + Bobcat Probability
	11.905
	0.002

	Stage 1 + Skunk Probability + Bobcat Probability
	12.169
	0.002

	Stage 1
	18.774
	0.000

	Stage 1 + Bobcat Probability
	20.381
	0.000



Skunk
	Stage 1 Models
	Δ AICc
	w

	Elevation + Canopy Cover + Understory + Season + Temperature
	0.000
	0.996

	Vegetation Type + Canopy Cover + Understory + Season + Season*Vegetation Type + Temperature
	11.167
	0.004

	Canopy Cover + Understory + Season + Temperature
	21.128
	0.000

	Vegetation Type + Elevation + Season + Season*Vegetation Type + Temperature
	47.126
	0.000

	Vegetation Type + Season + Season*Vegetation Type + Temperature
	51.909
	0.000

	Elevation + Season + Temperature
	60.345
	0.000

	Stage 2 Models
	Δ AICc
	w

	Stage 1 + Fox Probability + Coyote Probability + Bobcat Probability
	0.000
	0.993

	Stage 1 + Coyote Probability + Bobcat Probability
	10.332
	0.006

	Stage 1 + Fox Probability + Bobcat Probability
	13.764
	0.001

	Stage 1 + Bobcat Probability
	26.660
	0.000

	Stage 1 + Fox Probability + Coyote Probability
	26.917
	0.000

	Stage 1 + Fox Probability
	36.679
	0.000

	Stage 1 + Coyote Probability
	37.994
	0.000

	Stage 1
	49.989
	0.000


Bobcat 
	[bookmark: _Hlk53994475]Stage 1 Models
	Δ AICc
	w

	Vegetation Type + Elevation + Season + Season* Vegetation Type + Temperature
	0.000
	0.961

	Vegetation Type + Season + Season* Vegetation Type + Temperature
	7.359
	0.024

	Vegetation Type + Canopy Cover + Understory + Season + Season* Vegetation Type + Temperature
	8.312
	0.015

	Elevation + Season + Temperature
	47.932
	0.000

	Elevation + Canopy Cover + Understory + Season + Temperature
	50.806
	0.000

	Canopy Cover + Understory + Season + Temperature
	61.395
	0.000

	Stage 2 Models
	Δ AICc
	w

	Stage 1 + Skunk Probability
	0.000
	0.473

	Stage 1 + Skunk Probability + Coyote Probability
	1.633
	0.209

	Stage 1 + Fox Probability + Skunk Probability
	1.693
	0.203

	Stage 1 + Fox Probability + Skunk Probability + Coyote Probability
	3.246
	0.093

	Stage 1
	8.342
	0.007

	Stage 1 + Fox Probability
	9.060
	0.005

	Stage 1 + Coyote Probability
	9.153
	0.005

	Stage 1 + Fox Probability + Coyote Probability
	9.674
	0.004



Coyote
	Stage 1 Models
	Δ AICc
	w

	Vegetation Type + Elevation + Season + Season*Vegetation Type + Temperature
	0.000
	0.526

	Vegetation Type + Season + Season*Vegetation Type + Temperature
	1.1906
	0.290

	Vegetation Type + Canopy Cover + Understory + Season + Season* Vegetation Type + Temperature
	2.098
	0.184

	Elevation + Canopy Cover + Understory + Season + Temperature
	43.382
	0.000

	Canopy Cover + Understory + Season + Temperature
	48.881
	0.000

	Elevation + Season + Temperature
	51.617
	0.000

	Stage 2 Models
	Δ AICc
	w

	Stage 1A + Skunk Probability + Bobcat Probability
	0.000
	0.149

	Stage 1A + Fox Probability + Skunk Probability + Bobcat Probability
	0.006
	0.148

	Stage 1B + Skunk Probability + Bobcat Probability
	0.620
	0.110

	Stage 1A
	0.873
	0.097

	Stage 1A + Skunk Probability
	1.295
	0.078

	Stage 1A + Fox Probability + Bobcat Probability
	1.465
	0.072

	Stage 1A + Fox Probability
	1.573
	0.068

	Stage 1A + Bobcat Probability
	1.601
	0.067

	Stage 1B + Fox Probability + Skunk Probability + Bobcat Probability
	1.769
	0.062

	Stage 1A + Fox Probability + Skunk Probability
	2.315
	0.047

	Stage 1B + Bobcat Probability
	2.387
	0.045

	Stage 1B + Fox Probability + Bobcat Probability
	3.468
	0.026

	Stage 1B
	4.653
	0.015

	Stage 1B + Skunk Probability
	5.976
	0.008

	Stage 1B + Fox Probability
	6.650
	0.005

	Stage 1B + Fox Probability + Skunk Probability
	7.991
	0.003



S2 Table. Best fit models. Model outputs for best fit models for each mesocarnivore. Stage 1 = single-species occurrence, Stage 2 = multi-species occurrence. * Indicates a statistically significant estimate (P < 0.1).
Gray Fox
	Stage 1
	Stage 2

	Variable
	β ± SE
	Variable
	β ± SE

	Elevation
	-0.282 ± 0.018*
	Elevation
	-0.172 ± 0.017*

	spring 1
	-3.147 ± 0.730*
	spring 1
	-0.438 ± 0.782

	summer 1
	0.766 ± 0.174*
	summer 1
	1.287 ± 0.296*

	autumn
	0.775 ± 0.183*
	autumn
	1.555 ± 0.315*

	winter
	0.504 ± 0.203*
	winter
	1.033 ± 0.336*

	spring 2
	-
	spring 2
	-

	summer 2
	-0.933 ± 0.311*
	summer 2
	-1.489 ± 1.047

	Temperature
	0.038 ± 0.013*
	Temperature
	0.031 ± 0.014*

	Canopy Cover
	0.027 ± 0.004*
	Canopy Cover
	0.003 ± 0.003

	Understory
	0.035 ± 0.009*
	Understory
	0.024 ± 0.006*

	
	
	Skunk Probability
	5.356 ± 0.741*

	
	
	Coyote Probability
	6.754 ± 1.256*



Skunk
	Stage 1
	Stage 2

	Variable
	β ± SE
	Variable
	β ± SE

	Elevation
	-0.085 ± 0.018*
	Elevation
	-0.068 ± 0.018*

	spring 1
	0.662 ± 0.717
	spring 1
	2.237 ± 0.678*

	summer 1
	1.391 ± 0.171*
	summer 1
	1.657 ± 0.315*

	autumn
	1.459 ± 0.180*
	autumn
	1.747 ± 0.329*

	winter
	1.496 ± 0.199*
	winter
	1.791 ± 0.343*

	spring 2
	-
	spring 2
	-

	summer 2
	0.581 ± 0.305
	summer 2
	1.177 ± 0.374*

	Temperature
	0.102 ± 0.013*
	Temperature
	0.078 ± 0.012*

	Canopy Cover
	0.023 ± 0.003*
	Canopy Cover
	0.019 ± 0.003*

	Understory
	0.023 ± 0.009*
	Understory
	0.012 ± 0.007

	
	
	Fox Probability
	2.642 ± 0.494*

	
	
	Bobcat Probability
	16.095 ± 1.979*

	
	
	Coyote Probability
	-4.557 ± 2.053*



Bobcat
	Stage 1
	Stage 2

	Variable
	β ± SE
	Variable
	β ± SE

	pine-oak-juniper woodlands
	9.474 ± 9.483
	pine-oak-juniper woodlands
	9.385 ± 94.947

	ponderosa pine forest
	9.127 ± 9.451
	ponderosa pine forest
	0.393 ± 251.030

	upper evergreen forest
	9.966 ± 9.415
	upper evergreen forest
	-

	upper pine-oak woodlands
	-
	upper pine-oak woodlands
	-

	Elevation
	0.148 ± 0.048*
	Elevation
	0.143  ± 0.005*

	spring 1
	-1.743 ± 14.126
	spring 1
	-0.957 ± 513.620

	summer 1
	0.844 ± 0.749
	summer 1
	10.931 ± 94.942

	autumn
	0.418 ± 0.777
	autumn
	11.179 ± 94.942

	winter
	0.061 ± 0.878
	winter
	11.071 ± 94.943

	spring 2
	-
	spring 2
	-

	summer 2
	-13.589 ± 1.519*
	summer 2
	0.109 ± 203.300

	spring 1* pine-oak-juniper woodlands
	-12.9.902 ± 14.554
	spring 1* pine-oak-juniper woodlands
	-8.494 ± 670.220

	spring 1* ponderosa pine forest
	-11.070 ± 14.657
	spring 1* ponderosa pine forest
	1.393 ± 719.490

	spring 1* upper evergreen forest
	-13.566 ± 14.682
	spring 1* upper evergreen forest
	-

	spring 1* upper pine-oak woodlands
	-
	spring 1* upper pine-oak woodlands
	-

	summer 1* pine-oak-juniper woodlands
	-0.986 ± 1.433
	summer 1* pine-oak-juniper woodlands
	-10.007 ± 94.950

	summer 1* ponderosa pine forest
	0.605 ± 1.111
	summer 1* ponderosa pine forest
	-1.120 ± 251.030

	summer 1* upper evergreen forest
	-
	summer 1* upper evergreen forest
	-

	summer 1* upper pine-oak woodlands
	-
	summer 1* pine-oak woodlands
	-

	autumn* pine-oak-juniper woodlands
	0.173 ± 1.408
	autumn* pine-oak-juniper woodlands
	-19.856 ± 173.230

	autumn* ponderosa pine forest
	0.855 ± 1.078
	autumn* ponderosa pine forest
	-1.046 ± 251.030

	autumn* upper evergreen forest
	-
	autumn* upper evergreen forest
	-

	winter* pine-oak-juniper woodlands
	-0.583 ± 1.481
	winter* pine-oak-juniper woodlands
	-19.953 ±152.68

	winter* ponderosa pine forest
	1.212 ± 1.151
	winter* ponderosa pine forest
	-10.691 ±270.650

	winter* upper evergreen forest
	-
	winter upper evergreen forest
	-

	spring 2* pine-oak-woodlands
	-
	spring 2* pine-oak-woodlands
	-

	spring 2* ponderosa pine forest
	-
	spring 2* ponderosa pine forest
	-

	spring 2* upper evergreen forest
	-
	spring 2* upper evergreen forest
	-

	summer 2* pine-oak-juniper woodlands
	14.912 ± 2.666*
	summer 2* pine-oak-juniper woodlands
	-

	summer 2* ponderosa pine forest
	14.835 ± 1.981*
	summer 2* ponderosa pine forest
	-0.276 ± 407.380

	summer 2* upper evergreen forest
	-
	summer 2* upper evergreen forest
	-

	Temperature
	0.014 ± 0.038
	Temperature
	0.026 ± 0.032

	
	
	Skunk Probability
	6.098 ± 1.598



Coyote
	Stage 1
	Stage 2

	Variable
	β ± SE
	Variable
	β ± SE

	pine-oak-juniper woodlands
	10.933 ± 3.653*
	pine-oak-juniper woodlands
	-

	ponderosa pine forest
	12.035 ± 3.636*
	ponderosa pine forest
	-

	upper evergreen forest
	11.073 ± 3.605*
	upper evergreen forest
	-

	upper pine-oak woodlands
	-
	upper pine-oak woodlands
	-

	Elevation
	-0.122 ± 0.068
	Elevation
	-0.086 ± 0.070

	spring 1
	0.799 ± 5.411
	spring 1
	3.139 ± 1.2884*

	summer 1
	0.803 ± 0.378*
	summer 1
	1.766 ± 0.749*

	autumn
	1.036 ± 0.402*
	autumn
	1.761 ± 0.019*

	winter
	0.598 ± 0.451
	winter
	1.593 ± 0.042

	spring 2
	-
	spring 2
	-

	summer 2
	-11.426 ± 0.949*
	summer 2
	-11.340 ± 514.940

	spring 1* pine-oak-juniper woodlands
	0.300 ± 5.617
	spring 1* pine-oak-juniper woodlands
	-1.217 ± 1.468

	spring 1* upper evergreen forest
	0.875 ± 5.710
	spring 1* upper evergreen forest
	-

	spring 1* upper pine-oak woodlands
	-
	spring 1* upper pine-oak woodlands
	-

	summer 1* pine-oak-juniper woodlands
	-0.362 ± 0.762
	summer 1* pine-oak-juniper woodlands
	-1.042 ± 0.737

	summer 1* ponderosa pine forest
	-1.952 ± 0.629*
	summer 1* ponderosa pine forest
	-0.894 ± 0.511*

	summer 1* upper evergreen forest
	-
	summer 1* upper evergreen forest
	-

	summer 1* upper pine-oak woodlands
	-
	summer 1* upper pine-oak woodlands
	-

	autumn* pine-oak-juniper woodlands
	-2.990 ± 0.759*
	autumn* pine-oak-juniper woodlands
	-1.986 ± 1.015*

	autumn* ponderosa pine forest
	-1.5233 ± 0.628*
	autumn* ponderosa pine forest
	-0.460 ± 0.346

	autumn* upper evergreen forest
	-
	autumn* upper evergreen forest
	-

	winter* pine-oak-juniper woodlands
	-0.131 ± 0.805
	winter* pine-oak-juniper woodlands
	0.112 ± 0.486

	winter* ponderosa pine forest
	-0.304 ± 0.662
	winter* ponderosa pine forest
	0.952 ± 0.337*

	winter* upper evergreen forest
	-
	winter* upper evergreen forest
	-

	spring 2* pine-oak-juniper woodlands
	-
	spring 2* pine-oak-juniper woodlands
	1.693 ± 0.905*

	spring 2* ponderosa pine forest
	-
	spring 2* ponderosa pine forest
	2.033 ± 0.830*

	spring 2* upper evergreen forest
	-
	spring 2* upper evergreen forest
	-

	summer 2* ponderosa pine forest
	-
	summer 2* ponderosa pine forest
	-

	Temperature
	-0.001 ± 0.021
	Temperature
	-0.027 ± 0.019

	
	
	Skunk Probability
	-2.653 ± 1.827

	
	
	Bobcat Probability
	13.716 ± 6.897*



S3 Table. Type 3 Test. Type 3 test of fixed effects for two stage modeling process for each mesocarnivore. Stage 1 = single-species occurrence, Stage 2 = multi-species occurrence. A = top model, B–I = competing models.
Gray Fox
	Stage 1

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	246.10
	< 0.001

	Canopy Cover
	1
	79.21
	< 0.001

	Understory
	1
	16.00
	< 0.001

	Season
	5
	14.91
	< 0.001

	Temperature
	1
	8.28
	0.0040

	Stage 2A

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	107.80
	< 0.001

	Canopy Cover
	1
	0.58
	0.4478

	Understory
	1
	13.98
	0.0002

	Season
	5
	8.50
	< 0.001

	Temperature
	1
	5.14
	0.0234

	Skunk Probability
	1
	52.63
	< 0.001

	Coyote Probability
	1
	28.91
	< 0.001

	Stage 2B

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	75.96
	< 0.001

	Canopy Cover
	1
	0.43
	0.5122

	Understory
	1
	14.46
	0.0001

	Season
	5
	8.67
	< 0.001

	Temperature
	1
	5.00
	0.0254

	Skunk Probability
	1
	48.67
	< 0.001

	Bobcat Probability
	1
	30.26
	< 0.001

	Coyote Probability
	1
	1.22
	0.2694



Skunk
	Stage 1

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	23.15
	< 0.001

	Canopy Cover
	1
	62.02
	< 0.001

	Understory
	1
	6.94
	0.0084

	Season
	5
	19.58
	< 0.001

	Temperature
	1
	63.35
	< 0.001

	Stage 2A

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	14.83
	0.0001

	Canopy Cover
	1
	37.71
	< 0.001

	Understory
	1
	2.44
	0.1182

	Season
	5
	6.91
	< 0.001

	Temperature
	1
	39.07
	< 0.001

	Fox Probability
	1
	28.65
	< 0.001

	Bobcat Probability
	1
	66.14
	< 0.001

	Coyote Probability
	1
	4.93
	0.0265



Bobcat
	Stage 1

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	9.37
	0.0022

	Vegetation Type
	3
	2.24
	0.0814

	Season
	5
	10.05
	< 0.001

	Season * Vegetation Type
	11
	6.63
	< 0.001

	Temperature
	1
	0.14
	0.7112

	Stage 2A

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	7.96
	0.0048

	Vegetation Type
	2
	0.00
	0.9999

	Season
	5
	0.01
	1.0000

	Season * Vegetation Type
	9
	0.00
	1.0000

	Temperature
	1
	0.66
	0.4179

	Skunk Probability
	1
	14.57
	0.0001

	Stage 2B

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	6.83
	0.0090

	Vegetation Type
	2
	0.00
	0.9999

	Season
	5
	0.00
	1.0000

	Season * Vegetation Type
	9
	0.00
	1.0000

	Temperature
	1
	0.63
	0.4289

	Skunk Probability
	1
	13.87
	0.0002

	Coyote Probability
	1
	0.11
	0.7386

	Stage 2C

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	8.51
	0.0035

	Vegetation Type
	2
	0.00
	0.9999

	Season
	5
	0.00
	1.0000

	Season * Vegetation Type
	9
	0.00
	1.0000

	Temperature
	1
	0.72
	0.3958

	Fox Probability
	1
	13.02
	0.0003

	Skunk Probability
	1
	0.73
	0.3921



Coyote
	Stage 1A

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	3.20
	0.0736

	Vegetation Type
	3
	7.51
	< 0.001

	Season
	5
	32.45
	< 0.001

	Season * Vegetation Type
	8
	4.45
	< 0.001

	Temperature
	1
	0.00
	0.9784

	Stage 1B

	Effect
	Number DF
	F Value
	Pr > F

	Vegetation Type
	3
	7.77
	< 0.001

	Season
	5
	32.54
	< 0.001

	Season * Vegetation Type
	8
	4.41
	< 0.001

	Temperature
	1
	0.00
	0.9820

	Stage 2A

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	1.48
	0.2237

	Vegetation Type
	2
	2.15
	0.1162

	Season
	5
	2.39
	0.0355

	Season * Vegetation Type
	7
	3.22
	0.0021

	Temperature
	1
	2.11
	0.1460

	Skunk Probability
	1
	2.11
	0.1465

	Bobcat Probability
	1
	3.96
	0.0468

	Stage 2B

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	1.59
	0.2079

	Vegetation Type
	2
	2.05
	0.1295

	Season
	5
	2.40
	0.0349

	Season * Vegetation Type
	7
	3.24
	0.0020

	Temperature
	1
	2.12
	0.1452

	Fox Probability
	1
	0.12
	0.7303

	Skunk Probability
	1
	2.09
	0.1478

	Bobcat Probability
	1
	4.08
	0.0434

	Stage 2C

	Effect
	Number DF
	F Value
	Pr > F

	Vegetation Type
	2
	2.72
	0.0661

	Season
	5
	2.45
	0.0318

	Season * Vegetation Type
	7
	3.20
	0.0022

	Temperature
	1
	2.06
	0.1513

	Skunk Probability
	1
	2.13
	0.1447

	Bobcat Probability
	1
	8.11
	0.0044

	Stage 2D

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	4.13
	0.0423

	Vegetation Type
	2
	3.99
	0.0186

	Season
	5
	2.31
	0.0414

	Season * Vegetation Type
	7
	3.39
	0.0013

	Temperature
	1
	2.15
	0.1422

	Stage 2E

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	4.99
	0.0256

	Vegetation Type
	2
	2.76
	0.0635

	Season
	5
	2.14
	0.0579

	Season * Vegetation Type
	7
	3.42
	0.0012

	Temperature
	1
	2.22
	0.1365

	Skunk Probability
	1
	0.42
	0.5149

	Stage 2F

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	1.62
	0.2031

	Vegetation Type
	2
	2.98
	0.0506

	Season
	5
	2.24
	0.0478

	Season * Vegetation Type
	7
	3.11
	0.0028

	Temperature
	1
	2.17
	0.1404

	Fox Probability
	1
	0.13
	0.7143

	Bobcat Probability
	1
	2.06
	0.1516

	Stage 2G

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	3.66
	0.0557

	Vegetation Type
	2
	3.15
	0.0429

	Season
	5
	2.12
	0.0599

	Season * Vegetation Type
	7
	3.34
	0.0015

	Temperature
	1
	2.23
	0.1354

	Fox Probability
	1
	0.00
	0.9879

	Stage 2H

	Effect
	Number DF
	F Value
	Pr > F

	Elevation
	1
	1.50
	0.2211

	Vegetation Type
	2
	3.16
	0.0426

	Season
	5
	2.23
	0.0486

	Season * Vegetation Type
	7
	3.09
	0.0030

	Temperature
	1
	2.17
	0.1411

	Bobcat Probability
	1
	1.92
	0.1663

	Stage 2I

	Effect
	Number DF
	F Value
	Pr > F

	Vegetation Type
	2
	2.72
	0.0661

	Season
	5
	2.45
	0.0319

	Season * Vegetation Type
	7
	3.18
	0.0023

	Temperature
	1
	2.06
	0.1514

	Fox Probability
	1
	0.00
	0.9574

	Skunk Probability
	1
	2.13
	0.1447

	Bobcat Probability
	1
	6.88
	0.0087
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