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Figure 14A. 
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Figure 14B. 

B 

Lesmeister et al. • Factors Influencing Carnivore Guild Structure 133 

 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure
 

Figure 14C. 
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Figure 14D.  
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Figure 15.  
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Figure 16.  
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Figure 17.  
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Figure 18.  
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Figure 19. 
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Figure 20.   
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Figure 21.  
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Figure 22.  
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Table 1.  Survey, camera-point, and camera-cluster explanatory variable codes, descriptions, and 

expected direction of effect (positive +, negative -, no effect 0, not applicable n/a) on bobcat, 

coyote, gray fox, red fox, and striped skunk populations during January–April 2008–2010 in the 

16 southernmost counties of Illinois, USA.  Included are survey variables to inform detection 

probability (p) models, and camera-point and camera-cluster occupancy (ψ) models.  Camera-

cluster scale parameters were averaged across 3–4 camera-points distributed within camera-

clusters and derived from ArcGIS-based measurements using 2 buffer sizes for each species: 

100% estimated home-range size and 20% of the estimated home-range size. 

 

 Expected result 

Variable Description Bobcat Coyote Gray fox Red fox Skunk 

PPTa Sum of precipitation recorded 

during survey week at nearest 

National Weather Service station 

- - - - - 

TMPa Average temperature recorded 

during survey week at nearest 

National Weather Service station 

- - - - - 

TMP*PPTa Interaction of average  

Temperature and sum of 

precipitation recorded during 

survey week at nearest National 

Weather Service station 

- - - - - 

INTa Survey week-specific intercept; 

detection probability calculated 

n/a n/a n/a n/a n/a 
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for each week of survey 

PREVDETa Previous photograph recorded at 

a camera-point during a previous 

survey 

- - + + + 

MONTHa Month survey was conducted 

(Jan was reference); months for 

comparison: Feb, Mar, Apr 

- - - - - 

 

YEARa Year survey was conducted 

(2008 was reference); years for 

comparison: 2009, 2010 

+ + + + + 

BAb Tree basal area measured in 

m2/ha at remote camera 

+ - + - - 

HWb Percentage of basal area at 

remote camera that were 

hardwood trees 

+ + + + + 

CWDb Number of coarse woody debris 

≥10-cm diameter counted within 

1-m of 4 10-m cardinal direction 

transects from remote camera 

+ + + + + 

SLPb Degree (°) slope measured at 

remote camera-point 

+ - + - - 

STEMb Number of woody stems ≥1.5-m 

tall counted within 1-m of 4 10-

- - + + - 
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m cardinal direction transects 

from remote camera 

DTSTRM Distance (m) to nearest linear 

water feature (streams and rivers) 

- - - - - 

DTMU Distance (m) to nearest 

municipality 

+ + 0 - - 

DTMJRDc Distance (m) to nearest major 

road (interstate highways and 

arterials) 

+ + 0 - - 

DTRDc Distance (m) to nearest minor 

paved road (collectors and local 

roads) 

+ + 0 - - 

DTST Distance (m) to nearest human 

structure 

+ + 0 - - 

MJRDHAc Length (m) of major road 

(interstate highways and 

arterials) per hectare 

- - 0 + + 

RDHAc Length (m) of minor paved road 

(collectors and local roads) per 

hectare 

- - 0 + + 

STHA Number of human structures per 

hectare 

- - 0 + + 

PVT Ownership (public or private) of - - 0 + + 
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remote camera-point (reference 

is public ownership) 

URPD Number of urban patches per 

hectare 

- - 0 + + 

URPL Percentage camera-cluster 

comprised of urban patches   

- - 0 + + 

ARCV Patch area coefficient of 

variation: standard 

deviation/mean patch size (ha) 

- + - + + 

ED Total length (m) of patch edge 

per hectare 

- + - + + 

SID Simpson’s diversity index, 

proportional abundance of each 

patch type 

- + - - + 

FORSI Forest shape index, mean 

perimeter-to-area ratio of patch, 

increases as patch becomes less 

compact 

- + - + + 

GRSI Grassland shape index, mean 

perimeter-to-area ratio of patch, 

increases as patch becomes less 

compact 

- + - + + 

STRMHA Length (m) of stream per hectare + + + + + 
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WASI Water shape index, mean 

perimeter-to-area ratio of patch, 

increases as patch becomes less 

compact 

+ + + + + 

WESI Wetland shape index, mean 

perimeter-to-area ratio of patch, 

increases as patch becomes less 

compact 

+ + + + + 

AGCL Agriculture clumpiness 

(fragmentation) index,range-1 

(patch maximally disaggregated) 

to 1 (patch maximally clumped) 

+ + + + - 

AGPL Percentage camera-cluster 

comprised of agriculture patches   

- + - + + 

FORPI Forest proximity index, mean 

sum of forest patch size (ha) 

divided by the squared distance 

(m) from focal patch 

+ + + + - 

FORPL Percentage camera-cluster 

comprised of forest patches   

+ - + - - 

GRPI Grassland proximity index, mean 

sum of forest patch size (ha) 

divided by the squared distance 

- + - + - 
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(m) from focal patch 

GRPL Percentage camera-cluster 

comprised of grassland patches   

- + - + + 

a Survey-specific variable used in detection probability models. 

b Field-measured habitat variable for camera-point occupancy models. 

c U.S. Department of Transportation road classifications (FHWA 2000).  
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Table 2.  Structure of a priori habitat models used to evaluate camera-point and camera-cluster 

scale occupancy by bobcats, coyotes, gray foxes, red foxes, and striped skunks during January–

April 2008–2010 in the 16 southernmost counties of Illinois, USA.  Models are arranged by the 

scale of analysis and the primary hypotheses regarding the influence of habitat attributes on 

carnivore occupancy.  See Table 1 for measured parameter codes, descriptions, and expected 

direction of variable effect on species-specific habitat occupancy.  

Hypothesis (scale) Modela 

AF-PREDb (camera-point) 1. β0 + β1(STEM) + β2(SLP) + β3(DTRD) + β4(DTST) + 

β5(PVT) 

AF-PRED (camera-point) 2. β0 + β1(STEM) + β2(DTRD) + β3(DTST) 

AF-PRED (camera-point) 3. β0 + β1(STEM) + β2(SLP) + β3(DTRD) 

AF-PRED (camera-point) 4. β0 + β1(STEM) + β2(DTST) + β3(PVT) 

AF-PRED (camera-point) 5. β0 + β1(DTRD) + β2(DTST) + β3(PVT) 

AF-PRED (camera-point) 6. β0 + β1(STEM) + β2(SLP) 

AF-PRED (camera-point) 7. β0 + β1(DTST) + β2(PVT) 

AF-PRED (camera-point) 8. β0 + β1(DTRD) + β2(DTST) 

AF-PRED (camera-point) 9. β0 + β1(STEM) 

AF-PRED (camera-point) 10. β0 + β1(DTRD) 

AF-PRED (camera-point) 11. β0 + β1(DTST) 

AF-PRED (camera-point) 12. β0 + β1(PVT) 

PREYc (camera-point) 13. β0 + β1(BA) + β2(HW) + β3(CWD) + β4(DTSTRM) 

PREY (camera-point) 14. β0 + β1(BA) + β2(HW) + β3(CWD) 

PREY (camera-point) 15. β0 + β1(HW) + β2(CWD) + β3(DTSTRM) 
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PREY (camera-point) 16. β0 + β1(BA) + β2(HW) 

PREY (camera-point) 17. β0 + β1(BA) + β2(CWD) 

PREY (camera-point) 18. β0 + β1(CWD) + β2(DTSTRM) 

PREY (camera-point) 19. β0 + β1(HW) + β2(CWD) 

PREY (camera-point) 20. β0 + β1(HW) 

PREY (camera-point) 21. β0 + β1(CWD) 

AFd (camera-cluster) 22. β0 + β1(STHA) + β2(RDHA) + β3(MJRDHA) + β4(URPL) + 

β5(URPD) + β6(DTMJRD) + β7(DTST) + β8(DTRD) + 

β9(DTMU) + β10(PVT) 

AF (camera-cluster) 23. β0 + β1(STHA) + β2(RDHA) + β3(URPL) + β4(URPD) + 

β5(DTST) + β6(DTRD) + β7(DTMU) + β8(PVT) 

AF (camera-cluster) 24. β0 + β1(STHA) + β2(RDHA) + β3(URPL) + β4(DTMJRD) + 

β5(DTST) + β6(DTRD) + β7(DTMU) 

AF (camera-cluster) 25. β0 + β1(STHA) + β2(RDHA) + β3(DTMJRD) + β4(DTST) + 

β5(DTRD) 

AF (camera-cluster) 26. β0 + β1(RDHA) + β2(DTRD) + β3(DTMJRD) + 

β4(MJRDHA) 

AF (camera-cluster) 27. β0 + β1(STHA) + β2(RDHA) + β3(DTST) 

AF (camera-cluster) 28. β0 + β1(URPL) + β2(URPD) + β3(DTMU) 

AF (camera-cluster) 29. β0 + β1(RDHA) + β2(DTRD) + β3(DTMJRD) 

AF (camera-cluster) 30. β0 + β1(STHA) + β2(RDHA) 

AF (camera-cluster) 31. β0 + β1(STHA) + β2(DTST) 

AF (camera-cluster) 32. β0 + β1(RDHA) + β2(DTRD) 
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AF (camera-cluster) 33. β0 + β1(STHA) + β2(PVT) 

AF (camera-cluster) 34. β0 + β1(URPL) + β2(URPD) 

AF (camera-cluster) 35. β0 + β1(RDHA) 

AF (camera-cluster) 36. β0 + β1(STHA) 

AF (camera-cluster) 37. β0 + β1(URPL) 

LCe (camera-cluster) 38. β0 + β1(ED) + β2(ARCV) + β3(SID) + β4(FORSI) + 

β5(GRSI) + β6(WASI) + β7(WESI) + β8(STRMHA) 

LC (camera-cluster) 39. β0 + β1(ARCV) + β2(SID) + β3(FORSI) + β4(GRSI) 

LC (camera-cluster) 40. β0 + β1(ED) + β2(GRSI) + β3(FORSI) + β4(ARCV) 

LC (camera-cluster) 41. β0 + β1(WASI) + β2(WESI) + β3(STRMHA) 

LC (camera-cluster) 42. β0 + β1(ED) + β2(ARCV) + β3(SID) 

LC (camera-cluster) 43. β0 + β1(GRSI) + β2(FORSI) 

LC (camera-cluster) 44. β0 + β1(ED) + β2(ARCV) 

LC (camera-cluster) 45. β0 + β1(ED) + β2(SID) 

LC (camera-cluster) 46. β0 + β1(ED) 

LC (camera-cluster) 47. β0 + β1(STRMHA) 

VEGf (camera-cluster) 48. β0 + β1(AGCL) + β2(FORPL) + β3(FORPI) + β4(GRPL) + 

β5(GRPI) 

VEG (camera-cluster) 49. β0 + β1(FORPL) + β2(FORPI) + β3(GRPL) + β4(GRPI) 

VEG (camera-cluster) 50. β0 + β1(FORPL) + β2(FORPI) + β3(GRPL) 

VEG (camera-cluster) 51. β0 + β1(FORPL) + β2(GRPL) 

VEG (camera-cluster) 52. β0 + β1(FORPL) + β2(FORPI) 

VEG (camera-cluster) 53. β0 + β1(GRPL) + β2(GRPI) 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 153 
 

VEG (camera-cluster) 54. β0 + β1(AGPL) 

VEG (camera-cluster) 55. β0 + β1(FORPL) 

VEG (camera-cluster) 56. β0 + β1(GRPL) 

a The structure of each model followed the logit function: 

))...exp(1/())...exp((ψ̂ 1010 kk ββββββ +++++++= , where ψ̂  = estimated occupancy and  

k = number of model covariates. 

b Anthropogenic features and larger predator avoidance. 

c Prey availability. 

d Anthropogenic features. 

e Landscape complexity. 

f Vegetative landcover.  
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Table 3. The total number of bobcat, coyote, gray fox, raccoon, red fox, and striped skunk 

photographs recorded within each month and diel time period during a remote camera survey in 

a 3-week period for carnivores in the 16 southernmost counties of Illinois, USA, January–April 

2008–2010.  Also included are the number of photographs recorded per camera day and the 

species-specific total number of photographs used in analyses.  

 Bobcat Coyote Gray fox Raccoon Red fox Striped skunk 

Month       

     January 97 319 105 2740 44 188 

     February 80 324 89 2668 25 533 

     March 81 256 67 3581 19 77 

     April 73 211 31 3412 36 36 

Diel period       

     Crepuscular 170 425 83 4072 48 246 

     Diurnal 28 86 8 280 11 27 

     Nocturnal 133 599 201 8049 65 561 

Total 1a 412 1397 546 40029 149 2467 

Total 2b 331 1110 292 12401 124 834 

Total 

photographs/ 

camera day 0.014 0.047 0.018 1.335 0.005 0.082 

a Total number of photographs (detections) recorded of each species. 

b Total number of photographs (detections) used in activity analysis for each species after 

removing photographs taken within 2 hours of another photo at the same camera-point.
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Table 4. Non-target species detected during a remote camera survey for upland carnivores in the 

16 southernmost counties of Illinois, USA, January–April 2008–2010.   

Common name Species name 

American mink Neovison vison 

Barred owl Strix varia 

Beaver Castor canadensis 

Domestic cat Felis catus 

Domestic cattle Bos primigenius 

Domestic dog Canis lupus familiaris 

Eastern cottontail Sylvilagus floridanus 

Eastern gray squirrel Sciurus carolinensis 

Fox squirrel Sciurus niger 

Great blue heron Ardea herodias 

Great horned owl Bubo virginianus 

Human Homo sapiens 

Long-tailed weasel Mustela frenata 

Mouse Peromyscus spp 

Nine-banded armadillo Dasypus novemcinctus 

River otter Lontra canadensis 

Red-tailed hawk Buteo jamaicensis 

Southern flying squirrel Glaucomys volans 

Turkey vulture Cathartes aura 

Virginia opossum Didelphis virginiana 
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White-tailed deer Odocoileus virginianus 

Wild turkey Meleagris gallopavo 

Woodchuck Marmota monax 
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Table 5. Most supported (≤ 2 AIC of top model) models (plus the null model (.)) related to 

detection probabilities (p) for bobcats, coyotes, gray foxes, red foxes, and striped skunks in the 

16 southernmost counties of Illinois, USA, January–April 2008–2010.  To estimate p for each 

species we held occupancy constant [ψ(.)] and fit encounter history data from 3 week surveys at 

1188 remote camera-points (camera-point scale analyses) and 357 camera-clusters (camera-

cluster scale analyses) in to the candidate model set.  See Table 1 for measured parameter codes 

and descriptions and Appendix A for full model sets. 

Model AICa 
∆AIC wb Kc 

Bobcat (camera point)     

PPT + PREVDET 1947.52 0.00 0.258 4 

PPT 1948.10 0.58 0.193 3 

TMP*PPT 1948.42 0.90 0.165 3 

(.) 1949.57 2.05 0.093 2 

Bobcat (camera cluster)     

PPT 1239.47 0.00 0.281 3 

TMP*PPT 1239.84 0.37 0.234 3 

(.) 1240.30 0.83 0.186 2 

TMP + PPT 1241.45 1.98 0.105 4 

Coyote (camera point)     

TMP + MONTH 3922.97 0.00 0.281 6 

TMP 3923.52 0.55 0.213 3 

TMP + PPT + TMP*PPT + PREVDET + MONTH 

+ YEAR 

3923.73 0.76 0.192 11 
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(.) 3936.58 13.61 0.000 2 

Coyote (camera cluster)     

TMP + PREVDET 1681.02 0.00 0.975 4 

(.) 1706.51 25.49 0.000 2 

Gray fox (camera point)     

TMP 1264.53 0.00 0.371 3 

TMP + PREVDET 1265.58 1.05 0.219 4 

TMP + PPT 1266.36 1.83 0.149 4 

(.) 1276.03 11.50 0.001 2 

Gray fox (camera cluster)     

TMP + PREVDET 738.07 0.00 0.931 4 

(.) 751.70 13.63 0.001 2 

Red fox (camera point)     

YEAR 809.34 0.00 0.984 4 

(.) 821.53 12.19 0.002 2 

Red fox (camera cluster)     

YEAR 553.22 0.00 0.952 4 

(.) 561.87 8.65 0.013 2 

Striped skunk (camera point)     

TMP + PPT + TMP*PPT + MONTH + YEAR 2539.61 0.00 0.784 10 

(.) 2666.89 127.46 0.000 2 

Striped skunk (camera cluster)     

TMP + PREVDET 1251.32 0.00 0.412 4 
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TMP + PPT + TMP*PPT + MONTH + YEAR 1251.60 0.28 0.358 10 

(.) 1312.99 61.67 0.000 2 

a Akaike Information Criterion. 

b Model weight; the probability of that model being the best approximating model among 

those evaluated. 

c Number of model parameters.
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Table 6.  Habitat occupancy results in the 90% confidence model set (cumulative w ≥ 0.90) for 

bobcats at three spatial scales in the 16 southernmost counties of Illinois, USA, January–April 

2008–2010.  We fit encounter-history data from 3-week surveys at 1188 camera points (camera-

point scale analyses) and 357 camera clusters (100% estimated home-range size and 20% of the 

estimated home-range size) to the candidate model set at each spatial scale.  For all models, the 

probability of detection (p) was the most parsimonious scale-specific model from detectability 

modeling process for each species (Table 5).  The null (.) model (occupancy held constant across 

all camera points) is included to assess relative support for habitat covariates.  See Table 1 for 

measured parameter codes and descriptions and Appendix B for full model sets. 

Model Hypothesis AICa ∆AIC wb Kc 

Camera point      

STEM + SLP AF-PREDd 1946.88 0.00 0.119 6 

STEM + SLP + DTRD AF-PRED 1947.04 0.16 0.110 7 

(.) NULL 1947.52 0.64 0.086 4 

DTRD AF-PRED 1947.67 0.79 0.080 5 

HW PREYe 1947.92 1.04 0.071 5 

BA + CWD PREY 1948.11 1.23 0.064 6 

BA + HW PREY 1948.30 1.42 0.058 6 

STEM AF-PRED 1948.38 1.50 0.056 5 

CWD PREY 1948.70 1.82 0.048 5 

DTST AF-PRED 1948.73 1.85 0.047 5 

HW + CWD PREY 1949.08 2.20 0.040 6 

DTRD + DTST AF-PRED 1949.33 2.45 0.035 6 
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PVT AF-PRED 1949.52 2.64 0.032 5 

BA + HW + CWD PREY 1949.65 2.77 0.030 7 

STEM + DTRD + DTST AF-PRED 1950.14 3.26 0.023 7 

DTST + PVT AF-PRED 1950.64 3.76 0.018 6 

Camera cluster (20% of home range: 3.63-km2 buffer) 

STHA + RDHA + DTST AFf 1230.29 0.00 0.607 6 

STHA + RDHA + DTMJRD + DTST + 

DTRD 

AF 1232.66 2.37 0.186 8 

STHA + RDHA + URPL + DTMJRD + 

DTST + DTRD + DTMU 

AF 1235.04 4.75 0.056 10 

(.) NULL 1239.47 9.18 0.006 3 

Camera cluster (100% home range: 18.15-km2 buffer) 

STHA + RDHA + DTST AF 1227.60 0.00 0.525 6 

STHA + RDHA + DTST + DTRD + 

DTMJRD 

AF 1228.70 1.10 0.303 8 

STHA + RDHA + URPL + DTMJRD + 

DTST + DTRD + DTMU 

AF 1230.83 3.23 0.105 10 

(.) NULL 1239.47 11.87 0.001 3 

a Akaike Information Criterion. 

b Model weight; the probability of that model being the best approximating model among 

those evaluated. 

c Number of model parameters. 

d Anthropogenic features and predator avoidance. 
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e Prey availability. 

f Anthropogenic features. 
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Table 7. Habitat occupancy results in the 90% confidence model set (cumulative w ≥ 0.90) for 

coyotes at three spatial scales in the 16 southernmost counties of Illinois, USA, January–April 

2008–2010.  We fit encounter-history data from 3-week surveys at 1188 camera points (camera-

point scale analyses) and 357 camera clusters (100% estimated home-range size and 20% of the 

estimated home-range size) to the candidate model set at each spatial scale.  For all models, the 

probability of detection (p) was the most parsimonious scale-specific model from detectability 

modeling process for each species (Table 5).  The null (.) model (occupancy held constant across 

all camera-points) is included to assess relative support for habitat covariates.  See Table 1 for 

measured parameter codes and descriptions and Appendix B for full model sets. 

Model Hypothesis AICa ∆AIC wb Kc 

Camera point      

STEM + SLP AF-PREDd 3921.42 0.00 0.127 8 

HW PREYe 3921.61 0.19 0.116 7 

STEM AF-PRED 3921.66 0.24 0.113 7 

STEM + SLP + DTRD AF-PRED 3922.02 0.60 0.094 9 

HW + CWD PREY 3922.46 1.04 0.076 8 

(.) NULL 3922.97 1.55 0.059 6 

DTRD AF-PRED 3923.32 1.90 0.049 7 

BA + HW PREY 3923.47 2.05 0.046 8 

CWD PREY 3923.68 2.26 0.041 7 

PVT AF-PRED 3923.96 2.54 0.036 7 

STEM + DTRD + DTST AF-PRED 3924.22 2.80 0.031 9 

HW + CWD + DTSTRM PREY 3924.23 2.81 0.031 9 
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BA + HW + CWD PREY 3924.38 2.96 0.029 9 

STEM + DTST + PVT AF-PRED 3924.78 3.36 0.024 9 

DTST AF-PRED 3924.88 3.46 0.023 7 

DTRD + DTST AF-PRED 3925.32 3.90 0.018 8 

Camera cluster (20% of home range: 4.38-km2 buffer) 

ARCV + SID + FORSI + GRSI LCf 1673.64 0.00 0.303 8 

FORSI + GRSI LC 1675.12 1.48 0.145 6 

ED + FORSI + GRSI + ARCV LC 1675.83 2.19 0.102 8 

WASI + WESI + STRMHA LC 1677.11 3.47 0.054 7 

URPL + URPD + DTMU AFg 1677.40 3.76 0.046 7 

FORPL + FORPI VEGh 1677.46 3.82 0.045 6 

RDHA + DTRD AF 1677.89 4.25 0.036 6 

FORPL VEG 1678.05 4.41 0.033 5 

RDHA AF 1678.55 4.91 0.026 5 

STHA + RDHA + URPL + URPD + 

DTST + DTRD + DTMU + PVT 

AF 1678.61 4.97 0.025 12 

FORPL + FORPI + GRPL VEG 1678.85 5.21 0.022 7 

ED + ARCV + SID LC 1679.12 5.48 0.020 7 

RDHA + DTRD + DTMJRD AF 1679.79 6.15 0.014 7 

FORPL + GRPL VEG 1680.00 6.36 0.013 6 

STHA + RDHA AF 1680.07 6.43 0.012 6 

STHA + RDHA + URPL + URPD + 

DTMJRD DTST + DTRD + DTMU + 

AF 1680.34 6.70 0.011 13 
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PVT 

FORPL + FORPI + GRPL + GRPI VEG 1680.62 6.98 0.009 8 

(.) NULL 1681.02 7.38 0.008 4 

Camera cluster (100% home range: 21.90-km2 buffer) 

URPL + URPD + DTMU AF 1674.57 0.00 0.515 7 

AGCL + FORPL + FORPI + GRPL + 

GRPI 

VEG 1677.14 2.57 0.142 9 

ED LC 1680.12 5.55 0.032 5 

ED + ARCV LC 1680.49 5.92 0.027 6 

RDHA AF 1680.59 6.02 0.025 5 

STHA + RDHA AF 1680.80 6.23 0.023 6 

ED + SID LC 1680.87 6.3 0.022 6 

FORPL + FORPI VEG 1680.97 6.4 0.021 6 

(.) NULL 1681.02 6.45 0.021 4 

ARCV + SID + FORSI + GRSI LC 1681.77 7.2 0.014 8 

STHA + RDHA + URPL + URPD + 

DTST + DTRD + DTMU + PVT 

AF 1681.83 7.26 0.014 12 

STRMHA LC 1681.85 7.28 0.014 5 

WASI + WESI + STRMHA LC 1682.18 7.61 0.012 7 

ED + ARCV + SID LC 1682.37 7.8 0.010 7 

STHA AF 1682.40 7.83 0.010 5 

RDHA + DTRD AF 1682.54 7.97 0.010 6 

  a Akaike Information Criterion. 
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b Model weight; the probability of that model being the best approximating model among 

those evaluated. 

c Number of model parameters. 

d Anthropogenic features and predator avoidance. 

e Prey availability. 

f Landscape complexity. 

g Anthropogenic features. 

h Vegetative landcover. 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 167 
 

Table 8. Habitat occupancy results in the 90% confidence model set (cumulative w ≥ 0.90) for 

gray foxes at three spatial scales in the 16 southernmost counties of Illinois, USA, January–April 

2008–2010.  We fit encounter-history data from 3-week surveys at 1188 camera points (camera-

point scale analyses) and 357 camera clusters (100% estimated home-range size and 20% of the 

estimated home-range size) to the candidate model set at each spatial scale.  For all models, the 

probability of detection (p) was the most parsimonious scale-specific model from detectability 

modeling process for each species (Table 5).  The null (.) model (occupancy held constant across 

all camera points) is included to assess relative support for habitat covariates.  See Table 1 for 

measured parameter codes and descriptions and Appendix B for full model sets. 

Model Hypothesis AICa ∆AIC wb Kc 

Camera point      

HW + CWD + DTSTRM PREYd 1261.23 0.00 0.145 6 

HW + CWD PREY 1261.28 0.05 0.142 5 

HW PREY 1261.69 0.46 0.115 4 

DTST + PVT AF-PREDe 1262.55 1.32 0.075 5 

BA + HW + CWD PREY 1262.59 1.36 0.074 6 

BA + HW + CWD + DTSTRM PREY 1262.67 1.44 0.071 7 

BA + HW PREY 1262.71 1.48 0.069 5 

CWD + DTSTRM PREY 1263.61 2.38 0.044 5 

DTST AF-PRED 1263.98 2.75 0.037 4 

CWD PREY 1264.08 2.85 0.035 4 

DTRD + DTST + PVT AF-PRED 1264.30 3.07 0.031 6 

STEM + DTST + PVT AF-PRED 1264.33 3.10 0.031 6 
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(.) NULL 1264.53 3.30 0.028 3 

PVT AF-PRED 1264.81 3.58 0.024 4 

Camera cluster (20% of home range: 0.55-km2 buffer) 

ED + SID LCf 731.06 0.00 0.343 6 

ED + ARCV + SID LC 733.05 1.99 0.127 7 

FORPL + FORPI VEGg 733.53 2.47 0.100 6 

AGPL VEG 733.67 2.61 0.093 5 

FORPL VEG 733.70 2.64 0.092 5 

FORPL + FORPI + GRPL VEG 735.48 4.42 0.038 7 

ED LC 735.55 4.49 0.036 5 

FORPL + GRPL VEG 735.69 4.63 0.034 6 

FORPL + FORPI + GRPL + GRPI VEG 736.43 5.37 0.023 8 

GRPL VEG 737.41 6.35 0.014 5 

AGCL + FORPL + FORPI + GRPL + 

GRPI 

VEG 737.49 6.43 0.014 9 

(.) NULL 738.07 7.01 0.010 4 

Camera cluster (100% home range: 2.75-km2 buffer) 

RDHA + DTRD + DTMJRD AFh 728.61 0.00 0.252 7 

STRMHA LC 730.07 1.46 0.121 5 

AGPL VEG 730.16 1.55 0.116 5 

RDHA + DTRD + DTMJRD + 

MJRDHA 

AF 730.52 1.91 0.097 8 

RDHA AF 731.04 2.43 0.075 5 
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RDHA + DTRD AF 731.25 2.64 0.067 6 

STHA + RDHA + DTMJRD + DTST + 

DTRD 

AF 732.10 3.49 0.044 9 

ED + SID LC 732.41 3.80 0.038 6 

STHA + RDHA AF 732.93 4.32 0.029 6 

WASI + WESI + STRMHA LC 733.22 4.61 0.025 7 

STHA + RDHA + DTST AF 733.48 4.87 0.022 7 

FORPL VEG 733.53 4.92 0.022 5 

(.) NULL 738.07 9.46 0.002 4 

a Akaike Information Criterion. 

b Model weight; the probability of that model being the best approximating model among 

those evaluated. 

c Number of model parameters. 

d Prey availability. 

e Anthropogenic features and predator avoidance. 

f Landscape complexity. 

g Vegetative landcover. 

h Anthropogenic features.
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Table 9. Habitat occupancy results in the 90% confidence model set (cumulative w ≥ 0.90) for 

red foxes at three spatial scales in the 16 southernmost counties of Illinois, USA, January–April 

2008–2010.  We fit encounter-history data from 3-week surveys at 1188 camera points (camera-

point scale analyses) and 357 camera clusters (100% estimated home-range size and 20% of the 

estimated home-range size) to the candidate model set at each spatial scale.  For all models, the 

probability of detection (p) was the most parsimonious scale-specific model from detectability 

modeling process for each species (Table 5).  The null (.) model (occupancy held constant across 

all camera points) is included to assess relative support for habitat covariates.  See Table 1 for 

measured parameter codes and descriptions and Appendix B for full model sets. 

Model Hypothesis AICa ∆AIC wb Kc 

Camera point      

DTST AF-PREDd 793.67 0.00 0.382 5 

DTST + PVT AF-PRED 794.91 1.24 0.206 6 

DTRD + DTST AF-PRED 795.48 1.81 0.155 6 

STEM + DTST + PVT AF-PRED 796.70 3.03 0.084 7 

DTRD + DTST + PVT AF-PRED 796.86 3.19 0.078 7 

(.) NULL 809.34 15.67 0.000 4 

Camera cluster (20% of home range: 1.42-km2 buffer) 

STHA + RDHA + DTMJRD + DTST + 

DTRD 

AFe 536.59 0.00 0.231 9 

STHA + RDHA + DTST AF 536.73 0.14 0.216 7 

RDHA + DTRD + DTMJRD AF 536.95 0.36 0.193 7 

RDHA + DTRD + DTMJRD + AF 538.29 1.70 0.099 8 
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MJRDHA 

STHA + RDHA + URPL + DTMJRD + 

DTST + DTRD + DTMU 

AF 538.59 2.00 0.085 11 

STHA + RDHA AF 540.28 3.69 0.037 6 

RDHA + DTRD AF 540.30 3.71 0.036 6 

STHA + RDHA + URPL + URPD + 

DTST + DTRD + DTMU + PVT 

AF 540.32 3.73 0.036 12 

(.) NULL 553.22 16.63 0.000 4 

Camera cluster (100% home range: 7.09-km2 buffer) 

STHA + RDHA + DTST AF 527.14 0.00 0.462 7 

RDHA AF 529.00 1.86 0.182 5 

STHA + RDHA + DTMJRD + DTST + 

DTRD 

AF 529.47 2.33 0.144 9 

RDHA + DTRD AF 530.01 2.87 0.110 6 

RDHA + DTRD + DTMJRD AF 531.93 4.79 0.042 7 

(.) NULL 553.22 26.08 0.000 4 

a Akaike Information Criterion. 

b Model weight; the probability of that model being the best approximating model among 

those evaluated. 

c Number of model parameters. 

d Anthropogenic features and predator avoidance. 

e Anthropogenic features.
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Table 10. Habitat occupancy results in the 90% confidence model set (cumulative w ≥ 0.90) for 

striped skunks at three spatial scales in the 16 southernmost counties of Illinois, USA, January–

April 2008–2010.  We fit encounter-history data from 3-week surveys at 1188 camera points 

(camera-point scale analyses) and 357 camera clusters (100% estimated home-range size and 

20% of the estimated home-range size) to the candidate model set at each spatial scale.  For all 

models, the probability of detection (p) was the most parsimonious scale-specific model from 

detectability modeling process for each species (Table 5).  The null (.) model (occupancy held 

constant across all camera points) is included to assess relative support for habitat covariates.  

See Table 1 for measured parameter codes and descriptions and Appendix B for full model sets. 

Model Hypothesis AICa ∆AIC wb Kc 

Camera point       

PVT AF-PREDd 2524.80 0.00 0.382 11 

DTRD + DTST + PVT AF-PRED 2525.11 0.31 0.327 13 

DTST + PVT AF-PRED 2526.76 1.96 0.143 12 

STEM + SLP + DTRD + DTST + PVT AF-PRED 2528.42 3.62 0.063 15 

(.) NULL 2539.61 14.81 0.000 10 

Camera cluster (20% of home range: 0.55-km2 buffer) 

STHA + PVT AFe 1243.41 0.00 0.266 9 

AGPL VEGf 1243.93 0.52 0.205 8 

STHA + RDHA + MJRDHA + URPL + 

URPD + DTMJRD + DTST + DTRD + 

DTMU + PVT 

AF 1245.57 2.16 0.090 17 

RDHA + DTRD + DTMJRD AF 1246.20 2.79 0.066 10 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 173 
 

STHA + RDHA + URPL + URPD + 

DTST + DTRD + DTMU + PVT 

AF 1246.51 3.10 0.057 15 

STHA + RDHA + DTMJRD + DTST + 

DTRD 

AF 1246.58 3.17 0.055 12 

FORPL VEG 1247.25 3.74 0.041 8 

RDHA + DTRD AF 1247.25 3.84 0.039 9 

RDHA + DTRD + DTMJRD + 

MJRDHA 

AF 1247.75 4.34 0.030 11 

FORPL + FORPI VEG 1248.68 5.27 0.019 9 

STHA + RDHA + URPL + DTMJRD + 

DTST + DTRD + DTMU 

AF 1248.72 5.31 0.019 14 

FORPL + GRPL VEG 1249.15 5.74 0.015 9 

(.) NULL 1249.28 5.87 0.014 7 

Camera cluster (100% home range: 2.75-km2 buffer) 

STHA + RDHA + DTMJRD + DTST + 

DTRD 

AF 1241.79 0.00 0.211 12 

AGPL VEG 1241.98 0.19 0.192 8 

STHA + PVT AF 1242.89 1.10 0.122 9 

RDHA + DTRD + DTMJRD AF 1243.13 1.34 0.108 10 

STHA + RDHA + MJRDHA + URPL + 

URPD + DTMJRD + DTST + DTRD + 

DTMU + PVT 

AF 1243.29 1.50 0.100 17 

STHA + RDHA + URPL + DTMJRD + AF 1243.57 1.78 0.090 14 
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DTST + DTRD + DTMU 

RDHA + DTRD + DTMJRD + 

MJRDHA 

AF 1244.84 3.05 0.046 11 

RDHA + DTRD AF 1245.46 3.67 0.034 9 

(.) NULL 1249.28 7.49 0.005 7 

a Akaike Information Criterion. 

b Model weight; the probability of that model being the best approximating model among 

those evaluated. 

c Number of model parameters. 

d Anthropogenic features and predator avoidance. 

e Anthropogenic features. 

f Vegetative landcover. 
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Table 11.  Results from multi-year model selection at the camera-cluster scale in the 90% 

confidence set for bobcat, gray fox, and red fox.  We modeled habitat factors potentially 

influencing bobcat colonization (γ); and effects of habitat and presence of other carnivores on 

gray fox and red fox extinction (ε).  We fit encounter-history data from surveys at 357 camera-

clusters over a 3-week period in the 16 southernmost counties of Illinois, USA during January–

April 2008–2010.  All models were fit using the most supported detection model (Table 5) for 

each species.  The null (.) model is included for each species to assess relative support for habitat 

and species interaction covariates.  See Table 1 for habitat variable codes and descriptions and 

Appendix E for full model sets. 

Model AICa ∆AIC wb Kc 

a) Bobcat (γ) 

AGPL 1217.58 0.00 0.495 8 

(.) 1220.37 2.79 0.123 7 

STHA 1220.95 3.37 0.092 8 

GRPL 1221.70 4.12 0.063 8 

RDHA 1221.98 4.40 0.055 8 

FORPL 1222.35 4.77 0.046 8 

STHA + DTST 1222.67 5.09 0.039 9 

b) Gray fox (ε) 

STHA 724.85 0.00 0.116 10 

STHA + DTST 725.15 0.30 0.100 11 

(.) 725.24 0.39 0.095 9 

STHA + RDHA 725.48 0.63 0.085 11 
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STHA + BOBCAT 725.61 0.76 0.079 11 

STHA + REDFOX 725.73 0.88 0.075 11 

AGPL + BOBCAT 726.25 1.40 0.058 11 

BOBCAT 726.26 1.41 0.057 10 

FORPL 726.77 1.92 0.044 10 

STHA + DTST + BOBCAT 726.96 2.11 0.040 12 

AGPL 727.07 2.22 0.038 10 

REDFOX 727.13 2.28 0.037 10 

RDHA 727.14 2.29 0.037 10 

GRPL 727.20 2.35 0.036 10 

STHA + RDHA + BOBCAT 727.41 2.56 0.032 12 

c) Red fox (ε) 

AGPL 522.65 0.00 0.252 9 

AGPL + GRAYFOX 523.33 0.68 0.180 10 

RDHA + DTRD 523.66 1.01 0.152 10 

AGPL + BOBCAT 524.70 2.05 0.091 10 

FORPL + GRAYFOX 526.26 3.61 0.042 10 

BOBCAT 526.72 4.07 0.033 9 

RDHA + BOBCAT 526.79 4.14 0.032 10 

GRAYFOX + BOBCAT 526.83 4.18 0.031 10 

FORPL + GRPL + GRAYFOX 527.10 4.45 0.027 11 

RDHA 527.43 4.78 0.023 9 

STHA + DTST + GRAYFOX 527.56 4.91 0.022 11 
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(.) 527.64 4.99 0.021 8 

a Akaike Information Criterion. 

b Model weight; the probability of that model being the best approximating model among 

those evaluated. 

c Number of model parameters. 
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Table 12. Poisson regression results for diel time period of activity comparisons for bobcat, 

coyote, gray fox, red fox, and striped skunk.  We fitted models to data from remote camera 

surveys at 357 camera clusters over a 3-week period in the 16 southernmost counties of Illinois, 

USA during January–April 2008–2010.  We used the Tukey-Kramer multiple comparison 

procedure to adjust P-values.   

 Crepusculara – Diurnalb Crepuscular – Nocturnalc Diurnal - Nocturnal 

Species     t       P    t       P   t    P 

Bobcat 5.57 <0.01 2.02 0.11 -4.10 <0.01 

Coyote 9.01 <0.01 -2.30 0.06 -10.32 <0.01 

Gray fox 3.68   <0.01 -2.44 0.04 -4.71 <0.01 

Raccoon 12.98 <0.01 -10.23 <0.01 -16.40 <0.01 

Red fox 3.05 0.01 -0.61 0.81 -3.41 <0.01 

Skunk 3.83 <0.01 -1.81 0.07 -4.69 <0.01 

a The diel time period 2 hours before and after sunrise and sunset.  Adjusted during study 

to account for changing times of sunrise and sunset. 

b Diel time period between 2 hours after sunrise and 2 hours before sunset. 

c Diel time period between 2 hours after sunset and 2 hours before sunrise. 
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Table 13. Poisson regression results for the total number of gray fox, raccoon, red fox, and 

striped skunk photographs recorded (level of activity) in a camera cluster based on spatial and 

temporal activity of bobcats and coyotes.  Coefficient estimates (β) with 95% confidence interval 

(LCI: lower confidence interval limit; UCI: upper confidence interval limit) not overlapping 0 

were considered significant (*).  We fitted models to data from remote camera surveys at 1188 

camera points in 357 camera clusters over a 3-week period in the 16 southernmost counties of 

Illinois, USA during January–April 2008–2010.  We used the Tukey-Kramer least squares means 

adjustment procedure for multiple comparisons to adjust estimates. 

Model Gray fox Red fox Raccoon Striped skunk 

   β LCI UCI   β LCI UCI   β LCI UCI   β LCI UCI 

Bobcat 

     Detectiona -0.21 -0.58 0.16 -0.23 -0.64 0.18 *0.36 0.25 0.45 *0.46 0.12 0.79

     ψb -0.36 -0.84 0.26 *-1.12 -1.98 -0.26 *0.29 0.06 0.52 *1.82 0.99 2.64

     Photographsc -0.11 -0.26 0.04 *-0.14 -0.11 -0.16 *0.05 0.03 0.07 0.05 -0.01 0.11

Coyote 

     Detectiond 0.24 -0.26 0.74 0.30 -0.25 0.85 *0.29 0.15 0.42 *0.49 0.01 0.98

     Photographse *-0.09 -0.17-0.02 *-0.06 -0.02 -0.10 *0.05 0.04 0.06 *0.08 0.06 0.11

a Binary covariate based on the detection or non-detection of bobcats in a camera-cluster. 

b Model-averaged estimated probability of camera-cluster occupancy of bobcats. 

c Total number of photographs of bobcats recorded in a camera-cluster after removing 

photographs taken of the species within 2 hours of another bobcat photo at the same camera-

point. 

d Binary covariate based on the detection or non-detection of coyotes in a camera-cluster. 
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e Total number of photographs of coyotes recorded in a camera-cluster after removing 

photographs taken of the species within 2 hours of another coyote photo at the same camera-

point. 
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Table 14. Mixed-model logistic regression results for the variation in diel period activity 

(crepuscular, diurnal, nocturnal) of bobcats, gray foxes, raccoons, red foxes, and striped skunks 

based on the number of bobcat and coyote photographs recorded during the nocturnal period at a 

camera cluster.  Coefficient estimates (β) with 95% confidence interval (LCI: lower confidence 

interval limit; UCI: upper confidence interval limit) not overlapping 0 were considered 

significant (*).  Red fox-bobcat models did not converge.  We fitted models to data from remote 

camera surveys at 1188 camera points in 357 camera clusters in the 16 southernmost counties of 

Illinois, USA, during January–April 2008–2010.   

Species Diel perioda Bobcatb Coyoteb 

  β
 LCI UCI β

 LCI UCI 

Bobcat   Nocturnal    *0.18 0.10 0.26 

Bobcat   Crepuscular    -0.03 -0.13 0.08 

Bobcat   Diurnal    0.24 -0.16 0.65 

Gray fox Nocturnal -0.26 -0.68 0.15 *-0.27 -0.44 -0.10 

Gray fox Crepuscular 0.29 -0.16 0.73 *0.30 0.06 0.52 

Gray fox Diurnal 0.85 -0.54 2.24 -0.10 -2.12 1.92 

Raccoon Nocturnal 0.02 -0.18 0.21 *0.18 0.04 0.33 

Raccoon Crepuscular 0.04 -0.25 0.33 0.03 -0.15 0.20 

Raccoon Diurnal 0.70 -0.02 1.42 *0.53 0.10 0.95 

Red fox Nocturnal    *0.22 0.10 0.34 

Red fox Crepuscular    -0.12 -0.29 0.06 

Red fox Diurnal    -0.07 -1.34 1.19 

Striped skunk Nocturnal 0.11 -0.02 0.25 0.11 0.01 0.21 
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Striped skunk Crepuscular -0.03 -0.25 0.20 0.01 -0.13 0.15 

Striped skunk Diurnal -1.24 -3.17 0.69 *0.82 0.10 1.54 

a Ratio of the maximum possible photographs during a diel time period and the number of 

photographs of the species during the period. 

b Predictor variables; the number of bobcat or coyote photographs recorded during the 

nocturnal time period at a camera-cluster. 
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APPENDIX A. DETECTION MODELS  

Evaluation of survey covariates related to detection probabilities (p) for bobcats, coyotes, gray 

foxes, and red foxes in the 16 southernmost counties of Illinois, USA.  To estimate p for each 

species we held occupancy constant [ψ(.)] and fit encounter history data from surveys at 1188 

remote camera sites in 357 camera-clusters during January–April 2008–2010 to the candidate 

model set.  The null (.) model (p held constant across all surveys) was included for each species 

for assessment of relative strength of survey covariates to explain heterogeneity in detection 

probabilities.  See Table 1 for measured parameter codes and descriptions. 

Model AICa ∆AIC wb Kc Devianced 

Bobcat (camera point)      

PPT + PREVDET 1947.52 0.00 0.257 4 1939.52 

PPT 1948.10 0.58 0.192 3 1942.10 

TMP*PPT 1948.42 0.90 0.164 3 1942.42 

(.) 1949.57 2.05 0.092 2 1945.57 

PREVDET 1949.67 2.15 0.088 3 1943.67 

TMP + PPT 1950.10 2.58 0.071 4 1942.10 

TMP 1951.47 3.95 0.036 3 1945.47 

TMP + PREVDET 1951.64 4.12 0.033 4 1943.64 

INT 1952.19 4.67 0.025 4 1944.19 

YEAR 1952.88 5.36 0.018 4 1944.88 

PPT + MONTH 1953.81 6.29 0.011 6 1941.81 

MONTH 1954.96 7.44 0.006 5 1944.96 

TMP + MONTH 1956.73 9.21 0.003 6 1944.73 
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TMP + PPT + TMP*PPT + PREVDET + 

MONTH + YEAR 

1958.97 11.45 0.001 11 1936.97 

Bobcat (camera cluster)      

PPT 1239.47 0.00 0.278 3 1233.47 

TMP*PPT 1239.84 0.37 0.231 3 1233.84 

(.) 1240.30 0.83 0.184 2 1236.30 

TMP + PPT 1241.45 1.98 0.103 4 1233.45 

TMP 1242.26 2.79 0.069 3 1236.26 

INT 1243.26 3.79 0.042 4 1235.26 

YEAR 1243.59 4.12 0.035 4 1235.59 

PPT + MONTH 1244.87 5.40 0.019 6 1232.87 

MONTH 1245.08 5.61 0.017 5 1235.08 

TMP + PPT + MONTH 1245.90 6.43 0.011 7 1231.90 

TMP + MONTH 1246.27 6.80 0.009 6 1234.27 

TMP + PPT + TMP*PPT + MONTH + YEAR 1249.56 10.09 0.002 10 1229.56 

Coyote (camera point)      

TMP + MONTH 3922.97 0.00 0.254 6 3910.97 

TMP 3923.52 0.55 0.193 3 3917.52 

TMP + PPT + TMP*PPT + PREVDET + 

MONTH + YEAR 

3923.73 0.76 0.174 11 3901.73 

TMP + PREVDET 3925.08 2.11 0.088 4 3917.08 

MONTH 3925.10 2.13 0.088 5 3915.10 

TMP + PPT 3925.50 2.53 0.072 4 3917.50 
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PPT + MONTH 3926.93 3.96 0.035 6 3914.93 

TMP*PPT 3936.26 13.29 0.000 3 3930.26 

(.) 3936.58 13.61 0.000 2 3932.58 

YEAR 3937.53 14.56 0.000 4 3929.53 

PPT 3937.81 14.84 0.000 3 3931.81 

PREVDET 3938.51 15.54 0.000 3 3932.51 

PPT + PREVDET 3939.73 16.76 0.000 4 3931.73 

INT 3939.88 16.91 0.000 4 3931.88 

Coyote (camera cluster)      

TMP + PREVDET 1681.02 0.00 0.929 4 1673.02 

TMP + PPT + TMP*PPT + PREVDET + 

MONTH + YEAR 

1686.29 5.27 0.067 11 1664.29 

TMP 1693.47 12.45 0.002 3 1687.47 

PREVDET 1695.15 14.13 0.001 3 1689.15 

TMP + PPT 1695.35 14.33 0.001 4 1687.35 

TMP + MONTH 1696.92 15.90 0.000 6 1684.92 

PPT + PREVDET 1697.11 16.09 0.000 4 1689.11 

TMP + PPT + MONTH 1698.83 17.81 0.000 7 1684.83 

MONTH 1700.38 19.36 0.000 5 1690.38 

PPT + MONTH 1702.35 21.33 0.000 6 1690.35 

(.) 1706.51 25.49 0.000 2 1702.51 

TMP*PPT 1707.73 26.71 0.000 3 1701.73 

YEAR 1708.23 27.21 0.000 4 1700.23 
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PPT 1708.38 27.36 0.000 3 1702.38 

INT 1708.81 27.79 0.000 4 1700.81 

Gray fox (camera point)      

TMP 1264.53 0.00 0.355 3 1258.53 

TMP + PREVDET 1265.58 1.05 0.210 4 1257.58 

TMP + PPT 1266.36 1.83 0.142 4 1258.36 

TMP + MONTH 1266.87 2.34 0.110 6 1254.87 

MONTH 1267.11 2.58 0.098 5 1257.11 

TMP + PPT + MONTH 1268.76 4.23 0.043 7 1254.76 

PPT + MONTH 1269.10 4.57 0.036 6 1257.10 

TMP + PPT + TMP*PPT + PREVDET + 

MONTH + YEAR 

1274.92 10.39 0.002 11 1252.92 

(.) 1276.03 11.50 0.001 2 1272.03 

INT 1276.38 11.85 0.001 4 1268.38 

TMP*PPT 1277.43 12.90 0.001 3 1271.43 

PREVDET 1277.48 12.95 0.001 3 1271.48 

PPT 1277.68 13.15 0.001 3 1271.68 

YEAR 1278.51 13.98 0.000 4 1270.51 

PPT + PREVDET 1279.31 14.78 0.000 4 1271.31 

Gray fox (camera cluster)      

TMP + PREVDET 738.07 0.00 0.909 4 730.07 

PREVDET 743.74 5.67 0.053 3 737.74 

PPT + PREVDET 745.52 7.45 0.022 4 737.52 
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TMP + PPT + TMP*PPT + PREVDET + 

MONTH + YEAR 

748.43 10.36 0.005 11 726.43 

TMP 749.20 11.13 0.004 3 743.20 

TMP + PPT 750.52 12.45 0.002 4 742.52 

(.) 751.70 13.63 0.001 2 747.70 

MONTH 752.17 14.10 0.001 5 742.17 

TMP + MONTH 752.41 14.34 0.001 6 740.41 

YEAR 752.92 14.85 0.001 4 744.92 

INT 753.23 15.16 0.001 4 745.23 

PPT 753.64 15.57 0.000 3 747.64 

TMP*PPT 753.67 15.60 0.000 3 747.67 

PPT + MONTH 753.90 15.83 0.000 6 741.90 

TMP + PPT + MONTH 753.92 15.85 0.000 7 739.92 

Red fox (camera point)      

YEAR 809.34 0.00 0.983 4 801.34 

TMP + PPT + TMP*PPT + PREVDET + 

MONTH + YEAR 

819.34 10.00 0.007 11 797.34 

(.) 821.53 12.19 0.002 2 817.53 

PREVDET 821.90 12.56 0.002 3 815.90 

INT 823.34 14.00 0.001 4 815.34 

PPT 823.42 14.08 0.001 3 817.42 

TMP 823.42 14.08 0.001 3 817.42 

TMP*PPT 823.46 14.12 0.001 3 817.46 
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PPT + PREVDET 823.77 14.43 0.001 4 815.77 

TMP + PREVDET 823.89 14.55 0.001 4 815.89 

TMP + PPT 825.25 15.91 0.000 4 817.25 

MONTH 825.30 15.96 0.000 5 815.30 

TMP + MONTH 826.62 17.28 0.000 6 814.62 

PPT + MONTH 827.28 17.94 0.000 6 815.28 

TMP + PPT + MONTH 828.59 19.25 0.000 7 814.59 

Red fox (camera cluster)      

YEAR 553.22 0.00 0.950 4 545.22 

(.) 561.87 8.65 0.013 2 557.87 

PREVDET 563.30 10.08 0.006 3 557.30 

TMP*PPT 563.80 10.58 0.005 3 557.80 

PPT 563.80 10.58 0.005 3 557.80 

TMP + PPT + TMP*PPT + PREVDET + 

MONTH + YEAR 

563.84 10.62 0.005 11 541.84 

TMP 563.86 10.64 0.005 3 557.86 

INT 565.16 11.94 0.003 4 557.16 

PPT + PREVDET 565.20 11.98 0.002 4 557.20 

TMP + PREVDET 565.29 12.07 0.002 4 557.29 

TMP + PPT 565.79 12.57 0.002 4 557.79 

MONTH 566.07 12.85 0.002 5 556.07 

TMP + MONTH 567.27 14.05 0.001 6 555.27 

PPT + MONTH 567.77 14.55 0.001 6 555.77 
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TMP + PPT + MONTH 569.02 15.80 0.000 7 555.02 

Striped skunk (camera point)      

TMP + PPT + TMP*PPT + MONTH + YEAR 2539.61 0.00 0.577 10 2519.61 

TMP + PPT + MONTH 2541.17 1.56 0.264 7 2527.17 

PPT + MONTH 2542.27 2.66 0.153 6 2530.27 

MONTH 2549.79 10.18 0.004 5 2539.79 

TMP + MONTH 2550.00 10.39 0.003 6 2538.00 

TMP + PREVDET 2585.59 45.98 0.000 4 2577.59 

INT 2605.96 66.35 0.000 4 2597.96 

PPT + PREVDET 2616.56 76.95 0.000 4 2608.56 

TMP + PPT 2629.25 89.64 0.000 4 2621.25 

PREVDET 2630.04 90.43 0.000 3 2624.04 

TMP 2633.98 94.37 0.000 3 2627.98 

TMP*PPT 2649.53 109.92 0.000 3 2643.53 

PPT 2657.45 117.84 0.000 3 2651.45 

YEAR 2665.42 125.81 0.000 4 2657.42 

(.) 2666.89 127.28 0.000 2 2662.89 

Striped skunk (camera cluster)      

TMP + PPT + MONTH 1249.28 0.00 0.533 7 1235.28 

TMP + PREVDET 1251.32 2.04 0.192 4 1243.32 

TMP + PPT + TMP*PPT + MONTH + YEAR 1251.60 2.32 0.167 10 1231.60 

TMP + MONTH 1253.73 4.45 0.058 6 1241.73 

PPT + MONTH 1254.40 5.12 0.041 6 1242.40 
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MONTH 1257.62 8.34 0.008 5 1247.62 

PPT + PREVDET 1267.91 18.63 0.000 4 1259.91 

PREVDET 1273.47 24.19 0.000 3 1267.47 

INT 1278.37 29.09 0.000 4 1270.37 

TMP + PPT 1303.56 54.28 0.000 4 1295.56 

TMP 1306.06 56.78 0.000 3 1300.06 

TMP*PPT 1306.82 57.54 0.000 3 1300.82 

PPT 1308.74 59.46 0.000 3 1302.74 

(.) 1312.99 63.71 0.000 2 1308.99 

YEAR 1314.87 65.59 0.000 4 1306.87 

a Akaike Information Criterion. 

b Model probability. 

c Number of model parameters. 

d Difference in -2Log(Likelihood) of the current model and -2log(Likelihood) of the 

saturated model as a measure of model fit.  
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APPENDIX B. SINGLE-SPECIES OCCUPANCY MODELS 

Habitat occupancy results for bobcats, coyotes, gray foxes, and red foxes at three spatial scales 

(100% home range size, 20% of estimated home range size derived from literature, and camera-

point level) in the 16 southernmost counties of Illinois, USA.  We fit encounter history data from 

3-week surveys at 1188 remote camera points in 357 camera clusters during January–April 

2008–2010 to the candidate model set at each spatial scale for each species.  For all models, the 

probability of detection (p) was the most supported model from scale-specific detectability 

modeling process for each species (Appendix A).  The null (.) model (occupancy held constant 

across all sites) is included for each species at each scale to assess relative support for habitat 

covariates.  See Table 1 for measured parameter codes and descriptions.  

Model AICa 
∆AIC wb Kc Devianced 

Bobcat (camera point)      

STEM + SLP 1946.88 0.00 0.119 6 1934.88 

STEM + SLP + DTRD 1947.04 0.16 0.110 7 1933.04 

(.) 1947.52 0.64 0.086 4 1939.52 

DTRD 1947.67 0.79 0.080 5 1937.67 

HW 1947.92 1.04 0.071 5 1937.92 

BA + CWD 1948.11 1.23 0.064 6 1936.11 

BA + HW 1948.30 1.42 0.058 6 1936.30 

STEM 1948.38 1.50 0.056 5 1938.38 

CWD 1948.70 1.82 0.048 5 1938.70 

DTST 1948.73 1.85 0.047 5 1938.73 

HW + CWD 1949.08 2.20 0.040 6 1937.08 
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DTRD + DTST 1949.33 2.45 0.035 6 1937.33 

PVT 1949.52 2.64 0.032 5 1939.52 

BA + HW + CWD 1949.65 2.77 0.030 7 1935.65 

STEM + DTRD + DTST 1950.14 3.26 0.023 7 1936.14 

DTST + PVT 1950.64 3.76 0.018 6 1938.64 

CWD + DTSTRM 1950.69 3.81 0.018 6 1938.69 

STEM + SLP + DTRD + DTST + PVT 1950.81 3.93 0.017 9 1932.81 

HW + CWD + DTSTRM 1951.08 4.20 0.015 7 1937.08 

DTRD + DTST + PVT 1951.33 4.45 0.013 7 1937.33 

STEM + DTST + PVT 1951.51 4.63 0.012 7 1937.51 

BA + HW + CWD + DTSTRM 1951.64 4.76 0.011 8 1935.64 

STHA + RDHA + DTST 1227.60 0.00 0.525 6 1215.60 

Bobcat (camera cluster: 20% of home range: 3.63-km2 buffer) 

STHA + RDHA + DTST 1230.29 0.00 0.607 6 1218.29 

STHA + RDHA + DTMJRD + DTST + DTRD 1232.66 2.37 0.186 8 1216.66 

STHA + RDHA + URPL + DTMJRD + DTST + 

DTRD + DTMU 

1235.04 4.75 0.056 10 1215.04 

STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

1236.88 6.59 0.023 11 1214.88 

STHA + DTST 1237.90 7.61 0.014 5 1227.90 

AGPL 1238.16 7.87 0.012 4 1230.16 

RDHA 1238.53 8.24 0.010 4 1230.53 

DTST 1238.64 8.35 0.009 4 1230.64 
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STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTRD + DTMU + PVT 

1238.65 8.36 0.009 13 1212.65 

STRMHA 1239.20 8.91 0.007 4 1231.20 

STHA + RDHA 1239.22 8.93 0.007 5 1229.22 

(.) 1239.47 9.18 0.006 3 1233.47 

ED + ARCV 1239.51 9.22 0.006 5 1229.51 

FORPL 1240.18 9.89 0.004 4 1232.18 

RDHA + DTRD 1240.24 9.95 0.004 5 1230.24 

DTMJRD 1241.03 10.74 0.003 4 1233.03 

ED 1241.06 10.77 0.003 4 1233.06 

URPL 1241.12 10.83 0.003 4 1233.12 

STHA 1241.41 11.12 0.002 4 1233.41 

URPL + URPD + DTMU 1241.45 11.16 0.002 6 1229.45 

GRPL 1241.46 11.17 0.002 4 1233.46 

ED + ARCV + SID 1241.49 11.20 0.002 6 1229.49 

RDHA + DTRD + DTMJRD 1241.78 11.49 0.002 6 1229.78 

FORPL + GRPL 1241.83 11.54 0.002 5 1231.83 

ED + SID 1242.16 11.87 0.002 5 1232.16 

FORPL + FORPI 1242.18 11.89 0.002 5 1232.18 

GRPL + GRPI 1242.29 12.00 0.002 5 1232.29 

STHA + PVT 1242.32 12.03 0.002 5 1232.32 

URPL + URPD 1242.55 12.26 0.001 5 1232.55 

ED + GRSI + FORSI + ARCV 1242.56 12.27 0.001 7 1228.56 
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WASI + WESI + STRMHA 1242.61 12.32 0.001 6 1230.61 

GRSI + FORSI 1243.24 12.95 0.001 5 1233.24 

RDHA + DTRD + DTMJRD + MJRDHA 1243.29 13.00 0.001 7 1229.29 

FORPL + FORPI + GRPL 1243.83 13.54 0.001 6 1231.83 

AGCL + FORPL + FORPI + GRPL + GRPI 1243.96 13.67 0.001 8 1227.96 

ARCV + SID + FORSI + GRSI 1244.08 13.79 0.001 7 1230.08 

FORPL + FORPI + GRPL + GRPI 1244.09 13.80 0.001 7 1230.09 

ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

1246.75 16.46 0.000 11 1224.75 

Bobcat (camera cluster:100% home range: 18.15-km2 buffer) 

STHA + RDHA + DTST + DTRD + DTMJRD 1228.70 1.10 0.303 8 1212.70 

STHA + RDHA + URPL + DTST + DTRD + 

DTMU + DTMJRD 

1230.83 3.23 0.105 10 1210.83 

STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

1233.86 6.26 0.023 11 1211.86 

STHA + DTST 1235.22 7.62 0.012 5 1225.22 

STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTRD + DTMU + PVT 

1236.30 8.70 0.007 13 1210.30 

RDHA 1238.04 10.44 0.003 4 1230.04 

AGPL 1238.54 10.94 0.002 4 1230.54 

DTST 1238.64 11.04 0.002 4 1230.64 

RDHA + DTRD 1239.05 11.45 0.002 5 1229.05 

STHA 1239.16 11.56 0.002 4 1231.16 
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STHA + PVT 1239.29 11.69 0.002 5 1229.29 

(.) 1239.47 11.87 0.001 3 1233.47 

URPL 1239.97 12.37 0.001 4 1231.97 

STRMHA 1240.03 12.43 0.001 4 1232.03 

DTRD 1240.21 12.61 0.001 4 1232.21 

URPD 1240.48 12.88 0.001 4 1232.48 

RDHA + DTMJRD + DTRD 1240.73 13.13 0.001 6 1228.73 

FORSI + GRSI 1240.90 13.30 0.001 5 1230.90 

DTMJRD 1241.03 13.43 0.001 4 1233.03 

FORPL + GRPL 1241.04 13.44 0.001 5 1231.04 

GRPL 1241.05 13.45 0.001 4 1233.05 

WASI + WESI + STRMHA 1241.38 13.78 0.001 6 1229.38 

ED 1241.42 13.82 0.001 4 1233.42 

ARCV + SID + FORSI + GRSI 1241.57 13.97 0.001 7 1227.57 

URPL + URPD 1241.59 13.99 0.001 5 1231.59 

URPL + URPD + DTMU 1241.67 14.07 0.001 6 1229.67 

FORPL + FORPI 1241.93 14.33 0.000 5 1231.93 

ED + ARCV 1242.08 14.48 0.000 5 1232.08 

ED + ARCV + FORSI + GRSI 1242.08 14.48 0.000 7 1228.08 

RDHA + MJRDHA + DTMJRD + DTRD 1242.65 15.05 0.000 7 1228.65 

FORPL + FORPI + GRPL 1242.84 15.24 0.000 6 1230.84 

GRPL + GRPI 1243.04 15.44 0.000 5 1233.04 

ED + SID 1243.34 15.74 0.000 5 1233.34 
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ED + ARCV + SID 1243.70 16.10 0.000 6 1231.70 

ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

1244.75 17.15 0.000 11 1222.75 

FORPL + FORPI + GRPL + GRPI 1244.79 17.19 0.000 7 1230.79 

AGCL + FORPL + FORPI + GRPL + GRPI 1246.78 19.18 0.000 8 1230.78 

Coyote (camera point) 

STEM + SLP 3921.42 0.00 0.127 8 3905.42 

HW 3921.61 0.19 0.116 7 3907.61 

STEM 3921.66 0.24 0.113 7 3907.66 

STEM + DTRD + SLP 3922.02 0.60 0.094 9 3904.02 

HW + CWD 3922.46 1.04 0.076 8 3906.46 

(.) 3922.97 1.55 0.059 6 3910.97 

DTRD 3923.32 1.90 0.049 7 3909.32 

BA + HW 3923.47 2.05 0.046 8 3907.47 

CWD 3923.68 2.26 0.041 7 3909.68 

PVT 3923.96 2.54 0.036 7 3909.96 

STEM + DTRD + DTST 3924.22 2.80 0.031 9 3906.22 

HW + CWD + DTSTRM 3924.23 2.81 0.031 9 3906.23 

BA + HW + CWD 3924.38 2.96 0.029 9 3906.38 

STEM + DTST + PVT 3924.78 3.36 0.024 9 3906.78 

DTST 3924.88 3.46 0.023 7 3910.88 

DTRD + DTST 3925.32 3.90 0.018 8 3909.32 

CWD + DTSTRM 3925.39 3.97 0.017 8 3909.39 
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BA + CWD 3925.39 3.97 0.017 8 3909.39 

DTST + PVT 3925.49 4.07 0.017 8 3909.49 

STEM + SLP + DTRD + DTST + PVT 3925.55 4.13 0.016 11 3903.55 

BA + HW + CWD + DTSTRM 3926.17 4.75 0.012 10 3906.17 

DTRD + DTST + PVT 3926.43 5.01 0.010 9 3908.43 

Coyote (camera cluster: 20% of home range: 4.38-km2 buffer) 

ARCV + SID + FORSI + GRSI 1673.64 0.00 0.303 8 1657.64 

FORSI + GRSI 1675.12 1.48 0.145 6 1663.12 

ED + ARCV + FORSI + GRSI 1675.83 2.19 0.102 8 1659.83 

WASI + WESI + STRMHA 1677.11 3.47 0.054 7 1663.11 

URPL + URPD + DTMU 1677.40 3.76 0.046 7 1663.40 

FORPL + FORPI 1677.46 3.82 0.045 6 1665.46 

RDHA + DTRD 1677.89 4.25 0.036 6 1665.89 

FORPL 1678.05 4.41 0.033 5 1668.05 

RDHA 1678.55 4.91 0.026 5 1668.55 

STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

1678.61 4.97 0.025 12 1654.61 

FORPL + FORPI + GRPL 1678.85 5.21 0.022 7 1664.85 

ED + ARCV + SID 1679.12 5.48 0.020 7 1665.12 

RDHA + DTRD + DTMJRD 1679.79 6.15 0.014 7 1665.79 

FORPL + GRPL 1680.00 6.36 0.013 6 1668.00 

STHA + RDHA 1680.07 6.43 0.012 6 1668.07 

STHA + RDHA + URPL + URPD + DTMJRD 1680.34 6.70 0.011 13 1654.34 
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DTST + DTRD + DTMU + PVT 

FORPL + FORPI + GRPL + GRPI 1680.62 6.98 0.009 8 1664.62 

URPL 1680.79 7.15 0.009 5 1670.79 

(.) 1681.02 7.38 0.008 4 1673.02 

STRMHA 1681.18 7.54 0.007 5 1671.18 

AGCL + FORPL + FORPI + GRPL + GRPI 1681.28 7.64 0.007 9 1663.28 

STHA 1681.63 7.99 0.006 5 1671.63 

STHA + RDHA + DTST 1682.05 8.41 0.005 7 1668.05 

GRPL 1682.17 8.53 0.004 5 1672.17 

URPL + URPD 1682.19 8.55 0.004 6 1670.19 

ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

1682.38 8.74 0.004 12 1658.38 

ED 1682.55 8.91 0.004 5 1672.55 

MJRDHA 1682.59 8.95 0.004 5 1672.59 

AGPL 1682.92 9.28 0.003 5 1672.92 

STHA + PVT 1683.14 9.50 0.003 6 1671.14 

ED + SID 1683.35 9.71 0.002 6 1671.35 

STHA + RDHA + DTMJRD + MJRDHA 1683.36 9.72 0.002 8 1667.36 

STHA + DTST 1683.42 9.78 0.002 6 1671.42 

GRPL + GRPI 1683.83 10.19 0.002 6 1671.83 

STHA + RDHA + DTMJRD + DTST + DTRD 1683.86 10.22 0.002 9 1665.86 

ED + ARCV 1683.89 10.25 0.002 6 1671.89 

Coyote (camera cluster: 100% home range: 21.90-km2 buffer) 
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URPL + URPD + DTMU 1674.57 0 0.5148 7 1660.57 

AGCL + FORPL + FORPI + GRPL + GRPI 1677.14 2.57 0.1424 9 1659.14 

ED 1680.12 5.55 0.0321 5 1670.12 

ED + ARCV 1680.49 5.92 0.0267 6 1668.49 

RDHA 1680.59 6.02 0.0254 5 1670.59 

STHA + RDHA 1680.8 6.23 0.0228 6 1668.8 

ED + SID 1680.87 6.3 0.0221 6 1668.87 

FORPL + FORPI 1680.97 6.4 0.021 6 1668.97 

(.) 1681.02 6.45 0.0205 4 1673.02 

ARCV + SID + FORSI + GRSI 1681.77 7.2 0.0141 8 1665.77 

STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

1681.83 7.26 0.0136 12 1657.83 

STRMHA 1681.85 7.28 0.0135 5 1671.85 

WASI + WESI + STRMHA 1682.18 7.61 0.0115 7 1668.18 

ED + ARCV + SID 1682.37 7.8 0.0104 7 1668.37 

DTRD 1682.4 7.83 0.0103 5 1672.4 

RDHA + DTRD 1682.54 7.97 0.0096 6 1670.54 

STHA 1682.68 8.11 0.0089 5 1672.68 

DTST 1682.69 8.12 0.0089 5 1672.69 

GRPL 1682.8 8.23 0.0084 5 1672.8 

URPL 1682.93 8.36 0.0079 5 1672.93 

FORPL + FORPI + GRPL 1682.93 8.36 0.0079 7 1668.93 

AGPL 1683.02 8.45 0.0075 5 1673.02 
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FORPL 1683.02 8.45 0.0075 5 1673.02 

URPL + URPD 1683.09 8.52 0.0073 6 1671.09 

GRPL + GRPI 1684.37 9.8 0.0038 6 1672.37 

RDHA + DTMJRD + DTRD 1684.48 9.91 0.0036 7 1670.48 

STHA + DTST 1684.55 9.98 0.0035 6 1672.55 

FORPL + FORPI + GRPL + GRPI 1684.64 10.07 0.0033 8 1668.64 

STHA + PVT 1684.65 10.08 0.0033 6 1672.65 

FORSI + GRSI 1684.83 10.26 0.003 6 1672.83 

FORPL + GRPL 1685.02 10.45 0.0028 6 1673.02 

RDHA + DTRD + DTMJRD + MJRDHA 1686.07 11.5 0.0016 8 1670.07 

Gray fox (camera point) 

HW + CWD + DTSTRM 1261.23 0.00 0.145 6 1249.23 

HW + CWD 1261.28 0.05 0.142 5 1251.28 

HW 1261.69 0.46 0.115 4 1253.69 

DTST + PVT 1262.55 1.32 0.075 5 1252.55 

BA + HW + CWD 1262.59 1.36 0.074 6 1250.59 

BA + HW + CWD + DTSTRM 1262.67 1.44 0.071 7 1248.67 

BA + HW 1262.71 1.48 0.069 5 1252.71 

CWD + DTSTRM 1263.61 2.38 0.044 5 1253.61 

DTST 1263.98 2.75 0.037 4 1255.98 

CWD 1264.08 2.85 0.035 4 1256.08 

DTRD + DTST + PVT 1264.30 3.07 0.031 6 1252.30 

STEM + DTST + PVT 1264.33 3.10 0.031 6 1252.33 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 201 
 

(.) 1264.53 3.30 0.028 3 1258.53 

PVT 1264.81 3.58 0.024 4 1256.81 

DTRD + DTST 1265.98 4.75 0.014 5 1255.98 

BA + CWD 1266.03 4.80 0.013 5 1256.03 

STEM 1266.12 4.89 0.013 4 1258.12 

DTRD 1266.42 5.19 0.011 4 1258.42 

STEM + SLP 1266.71 5.48 0.009 5 1256.71 

STEM + SLP + DTRD + DTST + PVT 1266.83 5.60 0.009 8 1250.83 

STEM + DTRD + DTST 1267.41 6.18 0.007 6 1255.41 

STEM + SLP + DTRD 1268.62 7.39 0.004 6 1256.62 

Gray fox (camera cluster: 20% of home range: 0.55-km2 buffer) 

ED + SID 731.06 0.00 0.343 6 719.06 

ED + ARCV + SID 733.05 1.99 0.127 7 719.05 

FORPL + FORPI 733.53 2.47 0.100 6 721.53 

AGPL 733.67 2.61 0.093 5 723.67 

FORPL 733.70 2.64 0.092 5 723.70 

FORPL + FORPI + GRPL 735.48 4.42 0.038 7 721.48 

SID 735.55 4.49 0.036 5 725.55 

FORPL + GRPL 735.69 4.63 0.034 6 723.69 

FORPL + FORPI + GRPL + GRPI 736.43 5.37 0.023 8 720.43 

GRPL 737.41 6.35 0.014 5 727.41 

AGCL + FORPL + FORPI + GRPL + GRPI 737.49 6.43 0.014 9 719.49 

(.) 738.07 7.01 0.010 4 730.07 
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ARCV 738.91 7.85 0.007 5 728.91 

GRPL + GRPI 738.96 7.90 0.007 6 726.96 

FORPI 739.14 8.08 0.006 5 729.14 

ED 739.27 8.21 0.006 5 729.27 

STRMHA 739.47 8.41 0.005 5 729.47 

URPL 739.60 8.54 0.005 5 729.60 

RDHA 739.86 8.80 0.004 5 729.86 

STHA 739.90 8.84 0.004 5 729.90 

ED + ARCV 740.35 9.29 0.003 6 728.35 

STHA + PVT 740.54 9.48 0.003 6 728.54 

ARCV + SID + FORSI + GRSI 740.77 9.71 0.003 8 724.77 

ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

741.13 10.07 0.002 12 717.13 

URPL + URPD 741.56 10.50 0.002 6 729.56 

GRSI + FORSI 741.57 10.51 0.002 6 729.57 

RDHA + DTRD 741.64 10.58 0.002 6 729.64 

STHA + RDHA 741.74 10.68 0.002 6 729.74 

STHA + DTST 741.89 10.83 0.002 6 729.89 

RDHA + DTRD + DTMJRD 741.91 10.85 0.002 7 727.91 

WASI + WESI + STRMHA 742.34 11.28 0.001 7 728.34 

RDHA + DTRD + DTMJRD + MJRDHA 743.31 12.25 0.001 8 727.31 

URPL + URPD + DTMU 743.54 12.48 0.001 7 729.54 

ED + ARCV + FORSI + GRSI 743.72 12.66 0.001 8 727.72 
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STHA + RDHA + DTST 743.73 12.67 0.001 7 729.73 

STHA + RDHA + DTMJRD + DTST + DTRD 745.57 14.51 0.000 9 727.57 

STHA + RDHA + URPL + DTMJRD + DTST + 

DTRD + DTMU 

748.87 17.81 0.000 11 726.87 

STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

751.74 20.68 0.000 12 727.74 

STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTRD + DTMU + PVT 

752.37 21.31 0.000 14 724.37 

Gray fox (camera cluster:100% home range: 2.75-km2 buffer) 

RDHA + DTRD + DTMJRD 728.61 0.00 0.252 7 714.61 

STRMHA 730.07 1.46 0.121 5 720.07 

AGPL 730.16 1.55 0.116 5 720.16 

RDHA + DTRD + DTMJRD + MJRDHA 730.52 1.91 0.097 8 714.52 

RDHA 731.04 2.43 0.075 5 721.04 

RDHA + DTRD 731.25 2.64 0.067 6 719.25 

STHA + RDHA + DTMJRD + DTST + DTRD 732.10 3.49 0.044 9 714.10 

ED + SID 732.41 3.80 0.038 6 720.41 

STHA + RDHA 732.93 4.32 0.029 6 720.93 

WASI + WESI + STRMHA 733.22 4.61 0.025 7 719.22 

STHA + RDHA + DTST 733.48 4.87 0.022 7 719.48 

FORPL 733.53 4.92 0.022 5 723.53 

ED + ARCV + SID 734.38 5.77 0.014 7 720.38 

FORPL + FORPI 735.16 6.55 0.010 6 723.16 
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ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

735.21 6.60 0.009 12 711.21 

FORPL + GRPL 735.40 6.79 0.008 6 723.40 

AGCL + FORPL + FORPI + GRPL + GRPI 735.80 7.19 0.007 9 717.80 

STHA + RDHA + URPL + DTMJRD + DTST + 

DTRD + DTMU 

735.99 7.38 0.006 11 713.99 

FORSI + GRSI 736.31 7.70 0.005 6 724.31 

STHA + PVT 736.98 8.37 0.004 6 724.98 

FORPL + FORPI + GRPL 736.99 8.38 0.004 7 722.99 

STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

737.63 9.02 0.003 12 713.63 

STHA 737.80 9.19 0.003 5 727.80 

(.) 738.07 9.46 0.002 4 730.07 

GRPL 738.24 9.63 0.002 5 728.24 

FORPL + FORPI + GRPL + GRPI 738.25 9.64 0.002 8 722.25 

DTMJRD 738.41 9.80 0.002 5 728.41 

STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTRD + DTMU + PVT 

738.63 10.02 0.002 14 710.63 

ED + ARCV 738.77 10.16 0.002 6 726.77 

URPL 739.00 10.39 0.001 5 729.00 

ED + ARCV + FORSI + GRSI 739.38 10.77 0.001 8 723.38 

STHA + DTST 739.43 10.82 0.001 6 727.43 

ARCV + SID + FORSI + GRSI 739.56 10.95 0.001 8 723.56 
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ED 739.75 11.14 0.001 5 729.75 

DTRD 739.76 11.15 0.001 5 729.76 

GRPL + GRPI 740.23 11.62 0.001 6 728.23 

URPL + URPD 740.99 12.38 0.001 6 728.99 

URPL + URPD + DTMU 742.99 14.38 0.000 7 728.99 

Red fox (camera point)      

DTST 793.67 0.00 0.382 5 783.67 

DTST + PVT 794.91 1.24 0.206 6 782.91 

DTRD + DTST 795.48 1.81 0.155 6 783.48 

STEM + DTST + PVT 796.70 3.03 0.084 7 782.70 

DTRD + DTST + PVT 796.86 3.19 0.078 7 782.86 

STEM + DTRD + DTST 797.22 3.55 0.065 7 783.22 

STEM + SLP + DTRD + DTST + PVT 798.75 5.08 0.030 9 780.75 

PVT 807.40 13.73 0.000 5 797.40 

(.) 809.34 15.67 0.000 4 801.34 

HW 810.28 16.61 0.000 5 800.28 

DTRD 810.56 16.89 0.000 5 800.56 

STEM + SLP 811.05 17.38 0.000 6 799.05 

STEM 811.08 17.41 0.000 5 801.08 

CWD 811.08 17.41 0.000 5 801.08 

HW + CWD 812.01 18.34 0.000 6 800.01 

BA + HW 812.28 18.61 0.000 6 800.28 

STEM + SLP + DTRD 812.32 18.65 0.000 7 798.32 
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CWD + DTSTRM 812.63 18.96 0.000 6 800.63 

BA + CWD 812.89 19.22 0.000 6 800.89 

HW + CWD + DTSTRM 813.45 19.78 0.000 7 799.45 

BA + HW + CWD 814.01 20.34 0.000 7 800.01 

BA + HW + CWD + DTSTRM 815.45 21.78 0.000 8 799.45 

Red fox (camera cluster: 20% of home range: 1.42-km2 buffer) 

STHA + RDHA + DTMJRD + DTST + DTRD 536.59 0.00 0.231 9 518.59 

STHA + RDHA + DTST 536.73 0.14 0.216 7 522.73 

RDHA + DTRD + DTMJRD 536.95 0.36 0.193 7 522.95 

RDHA + DTRD + DTMJRD + MJRDHA 538.29 1.70 0.099 8 522.29 

STHA + RDHA + URPL + DTMJRD + DTST + 

DTMU + DTRD 

538.59 2.00 0.085 11 516.59 

STHA + RDHA 540.28 3.69 0.037 6 528.28 

RDHA + DTRD 540.30 3.71 0.036 6 528.30 

STHA + RDHA + URPL + URPD + DTST + 

DTMU + DTRD + PVT 

540.32 3.73 0.036 12 516.32 

STHA + DTST 540.70 4.11 0.030 6 528.70 

RDHA 541.74 5.15 0.018 5 531.74 

STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTMU + DTRD + PVT 

543.87 7.28 0.006 14 515.87 

STHA 544.85 8.26 0.004 5 534.85 

URPL 545.33 8.74 0.003 5 535.33 

STHA + PVT 546.45 9.86 0.002 6 534.45 
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URPL + URPD + DTMU 546.83 10.24 0.001 7 532.83 

URPL + URPD 547.08 10.49 0.001 6 535.08 

ED 547.66 11.07 0.001 5 537.66 

ED + ARCV 549.41 12.82 0.000 6 537.41 

ED + SID 549.45 12.86 0.000 6 537.45 

ARCV + SID + ED 550.65 14.06 0.000 7 536.65 

FORPL + FORPI 550.73 14.14 0.000 6 538.73 

ARCV + SID + FORSI + GRSI 552.28 15.69 0.000 8 536.28 

FORPL + FORPI + GRPL 552.72 16.13 0.000 7 538.72 

FORPL 552.86 16.27 0.000 5 542.86 

ED + ARCV + FORSI + GRSI 552.98 16.39 0.000 8 536.98 

(.) 553.22 16.63 0.000 4 545.22 

GRPL 554.20 17.61 0.000 5 544.20 

AGCL + FORPL + FORPI + GRPL + GRPI 554.38 17.79 0.000 9 536.38 

FORPL + FORPI + GRPL + GRPI 554.40 17.81 0.000 8 538.40 

FORPL + GRPL 554.85 18.26 0.000 6 542.85 

STRMHA 554.99 18.40 0.000 5 544.99 

AGPL 555.02 18.43 0.000 5 545.02 

ED + ARCV + SID + FORSI + GRSI + WESI + 

WASI + STRMHA 

555.98 19.39 0.000 12 531.98 

GRPL + GRPI 556.19 19.60 0.000 6 544.19 

FORSI + GRSI 556.69 20.10 0.000 6 544.69 

WASI + WESI + STRMHA 558.24 21.65 0.000 7 544.24 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 208 
 

Red fox (camera cluster:100% home range: 7.09-km2 buffer) 

STHA + RDHA + DTST 527.14 0.00 0.462 7 513.14 

RDHA 529.00 1.86 0.182 5 519.00 

STHA + RDHA + DTMJRD + DTST + DTRD 529.47 2.33 0.144 9 511.47 

RDHA + DTRD 530.01 2.87 0.110 6 518.01 

RDHA + DTRD + DTMJRD 531.93 4.79 0.042 7 517.93 

STHA + RDHA + URPL + DTMJRD + DTST + 

DTRD + DTMU 

533.22 6.08 0.022 11 511.22 

STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

533.73 6.59 0.017 12 509.73 

RDHA + MJRDHA + DTMJRD + DTRD 533.83 6.69 0.016 8 517.83 

STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTRD + DTMU + PVT 

537.67 10.53 0.002 14 509.67 

STHA + DTST 540.80 13.66 0.001 6 528.80 

DTST 540.97 13.83 0.001 5 530.97 

URPL 544.86 17.72 0.000 5 534.86 

URPL + URPD 546.86 19.72 0.000 6 534.86 

STHA 546.93 19.79 0.000 5 536.93 

URPL + URPD + DTMU 547.31 20.17 0.000 7 533.31 

STHA + PVT 548.28 21.14 0.000 6 536.28 

ED 548.84 21.70 0.000 5 538.84 

ED + SID 550.33 23.19 0.000 6 538.33 

ED + ARCV 550.66 23.52 0.000 6 538.66 
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ED + ARCV + SID 551.14 24.00 0.000 7 537.14 

ARCV + SID + FORSI + GRSI 551.92 24.78 0.000 8 535.92 

FORPL 552.48 25.34 0.000 5 542.48 

ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

552.83 25.69 0.000 12 528.83 

(.) 553.22 26.08 0.000 4 545.22 

STRMHA 553.39 26.25 0.000 5 543.39 

GRPL 554.28 27.14 0.000 5 544.28 

FORPL + FORPI 554.30 27.16 0.000 6 542.30 

ED + ARCV + FORSI + GRSI 554.36 27.22 0.000 8 538.36 

AGPL 555.11 27.97 0.000 5 545.11 

GRPL + GRPI 555.50 28.36 0.000 6 543.50 

WASI + WESI + STRMHA 555.62 28.48 0.000 7 541.62 

FORSI + GRSI 555.72 28.58 0.000 6 543.72 

FORPL + FORPI + GRPL + GRPI 556.86 29.72 0.000 8 540.86 

AGCL + FORPL + FORPI + GRPL + GRPI 558.19 31.05 0.000 9 540.19 

Striped skunk (camera point)      

PVT 2524.80 0.00 0.382 11 2502.80 

DTRD + DTST + PVT 2525.11 0.31 0.327 13 2499.11 

DTST + PVT 2526.76 1.96 0.143 12 2502.76 

STEM + SLP + DTRD + DTST + PVT 2528.42 3.62 0.063 15 2498.42 

STEM + DTST + PVT 2528.57 3.77 0.058 13 2502.57 
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HW + CWD 2533.16 8.36 0.006 12 2509.16 

HW 2533.20 8.40 0.006 11 2511.20 

HW + CWD + DTSTRM 2533.26 8.46 0.006 13 2507.26 

BA + HW 2535.03 10.23 0.002 12 2511.03 

BA + HW + CWD 2535.07 10.27 0.002 13 2509.07 

BA + HW + CWD + DTSTRM 2535.11 10.31 0.002 14 2507.11 

DTRD + DTST 2535.79 10.99 0.002 12 2511.79 

STEM + DTRD + DTST 2537.72 12.92 0.001 13 2511.72 

DTRD 2537.86 13.06 0.001 11 2515.86 

CWD 2539.59 14.79 0.000 11 2517.59 

(.) 2539.61 14.81 0.000 10 2519.61 

DTST 2539.68 14.88 0.000 11 2517.68 

CWD + DTSTRM 2539.92 15.12 0.000 12 2515.92 

STEM + SLP + DTRD 2541.01 16.21 0.000 13 2515.01 

BA + CWD 2541.04 16.24 0.000 12 2517.04 

STEM 2541.52 16.72 0.000 11 2519.52 

STEM + SLP 2542.70 17.90 0.000 12 2518.70 

Striped skunk (camera cluster: 20% of home range: 0.55-km2 buffer) 

STHA + PVT 1243.41 0.00 0.266 9 1225.41 

AGPL 1243.93 0.52 0.205 8 1227.93 

STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTRD + DTMU + PVT 

1245.57 2.16 0.090 17 1211.57 

RDHA + DTRD + DTMJRD 1246.20 2.79 0.066 10 1226.20 
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STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

1246.51 3.10 0.057 15 1216.51 

STHA + RDHA + DTMJRD + DTST + DTRD 1246.58 3.17 0.055 12 1222.58 

FORPL 1247.15 3.74 0.041 8 1231.15 

RDHA + DTRD 1247.25 3.84 0.039 9 1229.25 

RDHA + DTRD + DTMJRD + MJRDHA 1247.75 4.34 0.030 11 1225.75 

FORPL + FORPI 1248.68 5.27 0.019 9 1230.68 

STHA + RDHA + URPL + DTMJRD + DTST + 

DTRD + DTMU 

1248.72 5.31 0.019 14 1220.72 

FORPL + GRPL 1249.15 5.74 0.015 9 1231.15 

(.) 1249.28 5.87 0.014 7 1235.28 

GRPL 1249.66 6.25 0.012 8 1233.66 

FORSI + GRSI 1250.50 7.09 0.008 9 1232.50 

FORPL + FORPI + GRPL 1250.67 7.26 0.007 10 1230.67 

STRMHA 1250.98 7.57 0.006 8 1234.98 

RDHA 1251.12 7.71 0.006 8 1235.12 

ED 1251.20 7.79 0.005 8 1235.20 

URPL 1251.25 7.84 0.005 8 1235.25 

STHA 1251.28 7.87 0.005 8 1235.28 

STHA + DTST 1251.58 8.17 0.005 9 1233.58 

GRPL + GRPI 1251.60 8.19 0.004 9 1233.60 

ED + ARCV 1252.25 8.84 0.003 9 1234.25 

FORPL + FORPI + GRPL + GRPI 1252.67 9.26 0.003 11 1230.67 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 212 
 

STHA + RDHA 1253.12 9.71 0.002 9 1235.12 

ARCV + SID + FORSI + GRSI 1253.12 9.71 0.002 11 1231.12 

URPL + URPD 1253.14 9.73 0.002 9 1235.14 

ED + ARCV + FORSI + GRSI 1253.16 9.75 0.002 11 1231.16 

ED + SID 1253.20 9.79 0.002 9 1235.20 

STHA + RDHA + DTST 1253.40 9.99 0.002 10 1233.40 

ED + ARCV + SID 1254.22 10.81 0.001 10 1234.22 

AGCL + FORPL + FORPI + GRPL + GRPI 1254.28 10.87 0.001 12 1230.28 

URPL + URPD + DTMU 1254.77 11.36 0.001 10 1234.77 

ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

1260.37 16.96 0.000 15 1230.37 

WASI + WESI + STRMHA 1300.11 56.70 0.000 10 1280.11 

Striped skunk (camera cluster:100% home range: 2.75-km2 buffer) 

STHA + RDHA + DTMJRD + DTST + DTRD 1241.79 0.00 0.211 12 1217.79 

AGPL 1241.98 0.19 0.192 8 1225.98 

STHA + PVT 1242.89 1.10 0.122 9 1224.89 

RDHA + DTRD + DTMJRD 1243.13 1.34 0.108 10 1223.13 

STHA + RDHA + MJRDHA + URPL + URPD + 

DTMJRD + DTST + DTRD + DTMU + PVT 

1243.29 1.50 0.100 17 1209.29 

STHA + RDHA + URPL + DTMJRD + DTST + 

DTRD + DTMU 

1243.57 1.78 0.087 14 1215.57 

RDHA + DTMJRD + MJRDHA + DTRD 1244.84 3.05 0.046 11 1222.84 

RDHA + DTRD 1245.46 3.67 0.034 9 1227.46 
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STHA + RDHA + URPL + URPD + DTST + 

DTRD + DTMU + PVT 

1246.10 4.31 0.025 15 1216.10 

FORPL 1247.03 5.24 0.015 8 1231.03 

FORPL + GRPL 1248.69 6.90 0.007 9 1230.69 

FORPL + FORPI 1248.82 7.03 0.006 9 1230.82 

ED 1248.94 7.15 0.006 8 1232.94 

(.) 1249.28 7.49 0.005 7 1235.28 

AGCL + FORPL + FORPI + GRPL + GRPI 1249.46 7.67 0.005 12 1225.46 

URPL 1250.12 8.33 0.003 8 1234.12 

FORPL + FORPI + GRPL 1250.36 8.57 0.003 10 1230.36 

GRPL 1250.37 8.58 0.003 8 1234.37 

ED + SID 1250.90 9.11 0.002 9 1232.90 

ED + ARCV 1250.91 9.12 0.002 9 1232.91 

STHA + DTST 1251.01 9.22 0.002 9 1233.01 

STRMHA 1251.15 9.36 0.002 8 1235.15 

STHA 1251.24 9.45 0.002 8 1235.24 

RDHA 1251.25 9.46 0.002 8 1235.25 

FORSI + GRSI 1251.32 9.53 0.002 9 1233.32 

GRPL + GRPI 1251.96 10.17 0.001 9 1233.96 

URPL + URPD 1252.00 10.21 0.001 9 1234.00 

FORPL + FORPI + GRPL + GRPI 1252.19 10.40 0.001 11 1230.19 

ED + ARCV + SID 1252.89 11.10 0.001 10 1232.89 

WASI + WESI + STRMHA 1253.00 11.21 0.001 10 1233.00 
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STHA + RDHA + DTST 1253.01 11.22 0.001 10 1233.01 

STHA + RDHA 1253.14 11.35 0.001 9 1235.14 

ED + ARCV + FORSI + GRSI 1253.84 12.05 0.001 11 1231.84 

ARCV + SID + FORSI + GRSI 1254.64 12.85 0.000 11 1232.64 

RDHA + URPD + DTMU 1254.69 12.90 0.000 10 1234.69 

ED + ARCV + SID + FORSI + GRSI + WASI + 

WESI + STRMHA 

1259.42 17.63 0.000 15 1229.42 

a Akaike Information Criterion. 

b Model probability. 

c Number of model parameters. 

d Difference in -2Log(Likelihood) of the current model and -2log(Likelihood) of the 

saturated model as a measure of model fit.  
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APPENDIX C. CAMERA-POINT CO-OCCURRENCE MODELS 

Camera-point co-occurrence model selection results for gray fox-bobcat (a), gray fox-coyote (b), 

gray fox-red fox (c), red fox-bobcat (d), red fox-coyote (e), red fox-gray fox (f), striped skunk-

bobcat (g), striped skunk-coyote (h), striped skunk-gray fox (i), and striped skunk-red fox (j).  To 

each candidate model set we fit encounter history data from surveys at 1188 camera points in the 

16 southernmost counties of Illinois, USA during January–April 2008–2010.  Co-occurrence 

models were fit using the most supported detection model (Appendix A) and the top 3–4 

occupancy models for gray foxes and red foxes (Appendix B).  Combined models of habitat and 

interacting species were parameterized in two ways: (1) added effect of interacting species and 

(2) interaction between habitat and interacting species (separate intercept and separate β 

coefficient estimate for each habitat covariate based on presence of interacting species).  The 

most supported detection and occupancy models of interacting species were included to account 

for heterogeneity in detection and occupancy probabilities of those species (Appendix B).  See 

Table 1 for habitat variable codes and descriptions. 

Model AICa 
∆AIC wb Kc Devianced 

a) Gray fox with bobcat      

HW + CWD + DTSTRM 3208.38 0.00 0.213 12 3184.38 

HW + CWD 3208.43 0.05 0.208 11 3186.43 

HW 3208.83 0.45 0.170 10 3188.83 

HW + CWD + DTSTRM + BOBCAT 3210.21 1.83 0.085 13 3184.21 

HW + CWD + BOBCAT 3210.24 1.86 0.084 12 3186.24 

HW + BOBCAT 3210.61 2.23 0.070 11 3188.61 
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DTST + PVT 3211.43 3.05 0.046 11 3189.43 

(.) 3211.68 3.30 0.041 9 3193.68 

DTST + PVT + BOBCAT 3213.30 4.92 0.018 12 3189.30 

BOBCAT 3213.54 5.16 0.016 10 3193.54 

DTST + PVT × BOBCAT 3217.05 8.67 0.003 14 3189.05 

HW + CWD × BOBCAT 3217.76 9.38 0.002 14 3189.76 

HW × BOBCAT 3217.90 9.52 0.002 12 3193.90 

HW + CWD + DTSTRM × BOBCAT 3219.52 11.14 0.001 16 3187.52 

b) Gray fox with coyote      

HW × COYOTE 5183.22 0.00 0.142 14 5155.22 

HW + CWD + DTSTRM 5183.25 0.03 0.140 14 5155.25 

HW + CWD 5183.30 0.08 0.137 13 5157.30 

HW 5183.71 0.49 0.111 12 5159.71 

HW + CWD × COYOTE 5184.43 1.21 0.078 16 5152.43 

DTST + PVT 5184.56 1.34 0.073 13 5158.56 

HW + CWD + DTSTRM + COYOTE 5184.63 1.41 0.070 15 5154.63 

HW + CWD + COYOTE 5184.69 1.47 0.068 14 5156.69 

HW + COYOTE 5185.25 2.03 0.052 13 5159.25 

HW + CWD + DTSTRM × COYOTE 5185.94 2.72 0.037 18 5149.94 

DTST + PVT + COYOTE 5186.19 2.97 0.032 14 5158.19 

(.) 5186.56 3.34 0.027 11 5164.56 

COYOTE 5188.30 5.08 0.011 12 5164.30 

DTST + PVT × COYOTE 5189.64 6.42 0.006 16 5157.64 
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c) Gray fox with red fox      

HW + CWD + REDFOX 2048.71 0.00 0.246 11 2026.71 

HW + CWD + DTSTRM + REDFOX 2048.82 0.11 0.233 12 2024.82 

HW + REDFOX 2049.36 0.65 0.178 10 2029.36 

HW × REDFOX 2051.27 2.56 0.068 11 2029.27 

DTST × REDFOX 2051.45 2.74 0.063 11 2029.45 

DTST + PVT × REDFOX 2051.59 2.88 0.058 13 2025.59 

DTST + PVT + REDFOX 2052.50 3.79 0.037 11 2030.50 

HW + CWD × REDFOX 2052.61 3.90 0.035 13 2026.61 

REDFOX 2053.00 4.29 0.029 9 2035.00 

HW + CWD + DTSTRM × REDFOX 2053.96 5.25 0.018 15 2023.96 

HW + CWD + DTSTRM 2055.08 6.37 0.010 11 2033.08 

HW + CWD 2055.13 6.42 0.010 10 2035.13 

HW 2055.53 6.82 0.008 9 2037.53 

DTST + PVT 2056.38 7.67 0.005 10 2036.38 

(.) 2058.38 9.67 0.002 8 2042.38 

d) Red fox with bobcat      

DTST 2740.76 0.00 0.300 11 2718.76 

DTST + PVT 2742.02 1.26 0.160 12 2718.02 

DTST + BOBCAT 2742.46 1.70 0.128 12 2718.46 

DTRD + DTST 2742.58 1.82 0.121 12 2718.58 

DTST + PVT + BOBCAT 2743.71 2.95 0.069 13 2717.71 

STEM + DTST + PVT 2743.80 3.04 0.066 13 2717.80 



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 218 
 

DTRD + DTST + BOBCAT 2744.30 3.54 0.051 13 2718.30 

DTST × BOBCAT 2744.46 3.70 0.047 13 2718.46 

STEM + DTST + PVT + BOBCAT 2745.47 4.71 0.029 14 2717.47 

STEM + DTST + PVT × BOBCAT 2747.12 6.36 0.013 17 2713.12 

DTST + PVT × BOBCAT 2747.48 6.72 0.010 15 2717.48 

DTRD + DTST × BOBCAT 2748.28 7.52 0.007 15 2718.28 

(.) 2756.48 15.72 0.000 10 2736.48 

BOBCAT 2758.38 17.62 0.000 11 2736.38 

e) Red fox with coyote      

DTST + COYOTE 4709.62 0.00 0.356 14 4681.62 

DTST × COYOTE 4710.80 1.18 0.198 15 4680.80 

DTST + PVT + COYOTE 4711.05 1.43 0.174 15 4681.05 

DTRD + DTST + COYOTE 4711.53 1.91 0.137 15 4681.53 

DTRD + DTST × COYOTE 4713.17 3.55 0.060 17 4679.17 

DTST + PVT × COYOTE 4713.98 4.36 0.040 17 4679.98 

DTST 4715.64 6.02 0.018 13 4689.64 

DTST + PVT 4716.89 7.27 0.009 14 4688.89 

DTRD + DTST 4717.46 7.84 0.007 14 4689.46 

COYOTE 4726.23 16.61 0.000 13 4700.23 

(.) 4731.36 21.74 0.000 12 4707.36 

f) Red fox with gray fox      

DTST × GRAYFOX 2050.18 0.00 0.338 13 2024.18 

DTST + GRAYFOX 2051.22 1.04 0.201 12 2027.22 
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DTST + PVT + GRAYFOX 2052.03 1.85 0.134 13 2026.03 

DTRD + DTST × GRAYFOX 2052.64 2.46 0.099 15 2022.64 

DTST + PVT × GRAYFOX 2052.88 2.70 0.088 15 2022.88 

DTRD + DTST + GRAYFOX 2053.02 2.84 0.082 13 2027.02 

DTST 2055.08 4.90 0.029 11 2033.08 

DTST + PVT 2056.33 6.15 0.016 12 2032.33 

DTRD + DTST 2056.68 6.50 0.013 12 2032.68 

GRAYFOX 2066.94 16.76 0.000 11 2044.94 

(.) 2070.79 20.61 0.000 10 2050.79 

g) Striped skunk with bobcat      

DTRD + DTST + PVT × BOBCAT 4471.20 0.00 0.211 20 4431.20 

DTRD + DTST + PVT 4471.21 0.01 0.210 16 4439.21 

PVT 4471.39 0.19 0.192 14 4443.39 

DTRD + DTST + PVT + BOBCAT 4472.95 1.75 0.088 17 4438.95 

PVT + BOBCAT 4473.18 1.98 0.079 15 4443.18 

DTST + PVT 4473.28 2.08 0.075 15 4443.28 

PVT × BOBCAT 4473.79 2.59 0.058 16 4441.79 

DTST + PVT × BOBCAT 4473.84 2.64 0.056 18 4437.84 

DTST + PVT + BOBCAT 4475.04 3.84 0.031 16 4443.04 

(.) 4488.20 17.00 0.000 13 4462.20 

BOBCAT 4490.02 18.82 0.000 14 4462.02 

h) Striped skunk with coyote      

DTRD + DTST + PVT + COYOTE 6341.50 0.00 0.407 19 6303.50 
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PVT + COYOTE 6342.76 1.26 0.217 17 6308.76 

DTRD + DTST + PVT × COYOTE 6343.97 2.47 0.118 22 6299.97 

DTST + PVT + COYOTE 6344.07 2.57 0.113 18 6308.07 

PVT × COYOTE 6344.34 2.84 0.098 18 6308.34 

DTST + PVT × COYOTE 6345.85 4.35 0.046 20 6305.85 

COYOTE 6361.38 19.88 0.000 16 6329.38 

DTRD + DTST + PVT 6446.09 104.59 0.000 18 6410.09 

PVT 6446.27 104.77 0.000 16 6414.27 

DTST + PVT 6448.15 106.65 0.000 17 6414.15 

(.) 6449.36 107.86 0.000 15 6419.36 

i) Striped skunk with gray fox      

DTRD + DTST + PVT × GRAYFOX 3784.64 0.00 0.177 20 3744.64 

PVT + GRAYFOX 3784.84 0.20 0.160 15 3754.84 

DTRD + DTST + PVT + GRAYFOX 3784.86 0.22 0.158 17 3750.86 

DTST + PVT × GRAYFOX 3785.28 0.64 0.128 18 3749.28 

DTRD + DTST + PVT 3785.53 0.89 0.113 16 3753.53 

PVT 3785.70 1.06 0.104 14 3757.70 

DTST + PVT + GRAYFOX 3786.82 2.18 0.059 16 3754.82 

PVT × GRAYFOX 3786.82 2.18 0.059 16 3754.82 

DTST + PVT 3787.59 2.95 0.040 15 3757.59 

GRAYFOX 3801.75 17.11 0.000 14 3773.75 

(.) 3802.51 17.87 0.000 13 3776.51 

j) Striped skunk with red fox      
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PVT + REDFOX 3312.48 0.00 0.333 14 3284.48 

DTRD + DTST + PVT + REDFOX 3312.90 0.42 0.270 16 3280.90 

PVT × REDFOX 3314.41 1.93 0.127 15 3284.41 

DTST + PVT + REDFOX 3314.43 1.95 0.126 15 3284.43 

DTRD + DTST + PVT × REDFOX 3315.70 3.22 0.067 19 3277.70 

DTST + PVT × REDFOX 3317.46 4.98 0.028 17 3283.46 

DTRD + DTST + PVT 3317.91 5.43 0.022 15 3287.91 

PVT 3318.09 5.61 0.020 13 3292.09 

DTST + PVT 3319.97 7.49 0.008 14 3291.97 

REDFOX 3327.82 15.34 0.000 13 3301.82 

(.) 3334.90 22.42 0.000 12 3310.90 

a Akaike Information Criterion. 

b Model probability. 

c Number of model parameters. 

d Difference in -2Log(Likelihood) of the current model and -2log(Likelihood) of the 

saturated model as a measure of model fit.  



 Lesmeister et al. • Factors Influencing Carnivore Guild Structure 222 
 

APPENDIX D. CAMERA-CLUSTER CO-OCCURRENCE MODELS 

Camera-cluster co-occurrence model selection results for gray fox-bobcat (a), gray fox-coyote 

(b), gray fox-red fox (c), red fox-bobcat (d), red fox-coyote (e), red fox-gray fox (f), striped 

skunk-bobcat (g), striped skunk-coyote (h), striped skunk-gray fox (i), and striped skunk-red fox 

(j).  To each candidate model we fit encounter history data from surveys at 357 camera clusters 

(3–4 cameras per cluster) in the 16 southernmost counties of Illinois, USA during January–April 

2008–2010.  Combined models of habitat and interacting species were parameterized in two 

ways: (1) added effect of interacting species and (2) interaction between habitat and interacting 

species (separate intercept and separate β coefficient estimate for each habitat covariate based on 

presence of interacting species).  The most supported detection and occupancy models of 

interacting species were included to account for heterogeneity in detection and occupancy 

probabilities of those species (Appendix B).  See Table 1 for habitat variable codes and 

descriptions. 

Model AICa 
∆AIC wb Kc Devianced 

a) Gray fox with bobcat      

RDHA + DTRD + DTMJRD 1967.95 0.00 0.236 13 1941.95 

RDHA + DTRD + DTMJRD + BOBCAT 1969.11 1.16 0.132 14 1941.11 

RDHA + DTRD + DTMJRD + MJRDHA 1969.74 1.79 0.096 14 1941.74 

AGPL 1969.74 1.79 0.096 11 1947.74 

STRMHA 1969.95 2.00 0.087 11 1947.95 

RDHA 1970.34 2.39 0.071 11 1948.34 

RDHA + DTRD + DTMJRD + MJRDHA + 

BOBCAT 

1970.83 2.88 0.056 15 1940.83 
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RDHA + BOBCAT 1971.02 3.07 0.051 12 1947.02 

AGPL + BOBCAT 1971.27 3.32 0.045 12 1947.27 

RDHA × BOBCAT 1971.80 3.85 0.034 13 1945.8 

STRMHA + BOBCAT 1971.87 3.92 0.033 12 1947.87 

STRMHA × BOBCAT 1972.01 4.06 0.031 13 1946.01 

AGPL × BOBCAT 1973.20 5.25 0.017 13 1947.2 

RDHA + DTRD + DTMJRD × BOBCAT 1973.95 6.00 0.012 17 1939.95 

(.) 1977.51 9.56 0.002 10 1957.51 

BOBCAT 1979.46 11.51 0.001 11 1957.46 

b) Gray fox with coyote      

RDHA + DTRD + DTMJRD + COYOTE 2413.8 0 0.2785 14 2385.82 

RDHA + DTRD + DTMJRD + MJRDHA + 

COYOTE 

2415.4 1.56 0.1277 15 2385.38 

AGPL + COYOTE 2415.9 2.05 0.0999 12 2391.87 

RDHA + COYOTE 2416 2.2 0.0927 12 2392.02 

RDHA + DTRD + DTMJRD 2416.6 2.78 0.0694 13 2390.6 

STRMHA + COYOTE 2416.7 2.9 0.0653 12 2392.72 

RDHA + DTRD + DTMJRD × COYOTE 2416.9 3.05 0.0606 17 2382.87 

AGPL × COYOTE 2417 3.17 0.0571 13 2390.99 

RDHA × COYOTE 2417.6 3.78 0.0421 13 2391.6 

RDHA + DTRD + DTMJRD + MJRDHA 2418.4 4.54 0.0288 14 2390.36 

STRMHA 2418.4 4.55 0.0286 11 2396.37 

AGPL 2418.7 4.83 0.0249 11 2396.65 
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RDHA 2418.9 5.12 0.0215 11 2396.94 

COYOTE 2423.4 9.62 0.0023 11 2401.44 

(.) 2426.4 12.53 0.0005 10 2406.35 

c) Gray fox with red fox      

RDHA + DTRD + DTMJRD 1268.59 0 0.1675 14 1240.59 

AGPL + REDFOX 1268.6 0.01 0.1667 13 1242.6 

STRMHA + REDFOX 1269.26 0.67 0.1198 13 1243.26 

AGPL × REDFOX 1270 1.41 0.0828 14 1242 

STRMHA × REDFOX 1270.19 1.6 0.0753 14 1242.19 

STRMHA 1270.34 1.75 0.0698 12 1246.34 

AGPL 1270.37 1.78 0.0688 12 1246.37 

RDHA + DTRD + DTMJRD + MJRDHA 1270.37 1.78 0.0688 15 1240.37 

RDHA + DTRD + DTMJRD + REDFOX 1270.53 1.94 0.0635 15 1240.53 

RDHA 1270.86 2.27 0.0539 12 1246.86 

RDHA + DTRD + DTMJRD + MJRDHA + 

REDFOX 

1272.3 3.71 0.0262 16 1240.3 

RDHA + REDFOX 1272.78 4.19 0.0206 13 1246.78 

RDHA × REDFOX 1273.72 5.13 0.0129 14 1245.72 

REDFOX 1277.58 8.99 0.0019 12 1253.58 

(.) 1278.07 9.48 0.0015 11 1256.07 

d) Red fox with bobcat      

STHA + RDHA + DTST 1754.7 0 0.3416 13 1728.74 

RDHA 1756.6 1.87 0.1341 11 1734.61 
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STHA + RDHA + DTST + BOBCAT 1756.7 2 0.1257 14 1728.74 

STHA + RDHA + DTMJRD + DTST + DTRD 1757.1 2.33 0.1065 15 1727.07 

RDHA + DTRD 1757.6 2.87 0.0813 12 1733.61 

RDHA + BOBCAT 1758.4 3.61 0.0562 12 1734.35 

STHA + RDHA + DTST × BOBCAT 1759 4.22 0.0414 17 1724.96 

STHA + RDHA + DTMJRD + DTST + DTRD + 

BOBCAT 

1759.1 4.33 0.0392 16 1727.07 

RDHA + DTRD + BOBCAT 1759.2 4.47 0.0365 13 1733.21 

RDHA × BOBCAT 1759.9 5.16 0.0259 13 1733.9 

RDHA + DTRD × BOBCAT 1761.9 7.13 0.0097 15 1731.87 

BOBCAT 1778.1 23.32 0 11 1756.06 

(.) 1780.8 26.09 0 10 1760.83 

e) Red fox with coyote      

STAH + RDHA + DTST 2200.8 0 0.3282 15 2170.78 

STAH + RDHA + DTST + COYOTE 2202.5 1.74 0.1375 16 2170.52 

RDHA 2202.6 1.86 0.1295 13 2176.64 

STAH + RDHA + DTMJRD + DTST + DTRD 2203.1 2.33 0.1024 17 2169.11 

STAH + RDHA + DTST +COYOTE(2) 2203.5 2.75 0.083 19 2165.53 

RDHA + DTRD 2203.6 2.86 0.0786 14 2175.64 

RDHA + COYOTE 2204.6 3.83 0.0484 14 2176.61 

STAH + RDHA + DTMJRD + DTST + DTRD + 

COYOTE 

2204.8 3.98 0.0449 18 2168.76 

RDHA + DTRD + COYOTE 2205.6 4.8 0.0298 15 2175.58 
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RDHA × COYOTE 2206.6 5.83 0.0178 15 2176.61 

(.) 2226.9 26.08 0 12 2202.86 

COYOTE 2228.9 28.07 0 13 2202.85 

f) Red fox with gray fox      

STHA + RDHA + DTST 1255.8 0 0.3597 14 1227.75 

RDHA 1257.6 1.86 0.1419 12 1233.61 

STHA + RDHA + DTST + GRAYFOX 1257.6 1.89 0.1398 15 1227.64 

STHA + RDHA + DTMJRD + DTST + DTRD 1258.1 2.33 0.1122 16 1226.08 

RDHA + DTRD 1258.6 2.86 0.0861 13 1232.61 

RDHA + GRAYFOX 1259.6 3.86 0.0522 13 1233.61 

STHA + RDHA + DTMJRD + DTST + DTRD + 

GRAYFOX 

1260 4.23 0.0434 17 1225.98 

RDHA × GRAYFOX 1260.6 4.84 0.032 14 1232.59 

RDHA + DTRD + GRAYFOX 1260.6 4.86 0.0317 14 1232.61 

RDHA + DTRD × GRAYFOX 1267.6 11.8 0.001 16 1235.55 

GRAYFOX 1279.5 23.74 0 12 1255.49 

(.) 1281.8 26.08 0 11 1259.83 

g) Striped skunk with bobcat      

AGPL × BOBCAT 2505.44 0.00 0.343 15 2475.44 

AGPL 2506.87 1.43 0.168 13 2480.87 

AGPL + BOBCAT 2507.91 2.47 0.100 14 2479.91 

RDHA + DTMJRD + DTRD × BOBCAT 2508.11 2.67 0.090 19 2470.11 

STHA + RDHA + DTMJRD + DTST + DTRD 2508.66 3.22 0.069 17 2474.66 
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RDHA + DTMJRD + DTRD 2508.82 3.38 0.063 15 2478.82 

RDHA + DTMJRD + DTRD + BOBCAT 2509.21 3.77 0.052 16 2477.21 

STHA + PVT 2509.70 4.26 0.041 14 2481.70 

STHA + RDHA + DTMJRD + DTST + DTRD + 

BOBCAT 2510.41 4.97 0.029 18 2474.41 

STHA + PVT + BOBCAT 2510.74 5.30 0.024 15 2480.74 

STHA + RDHA + DTMJRD + DTST + DTRD × 

BOBCAT 2513.16 7.72 0.007 23 2467.16 

(.) 2513.65 8.21 0.006 12 2489.65 

BOBCAT 2513.75 8.31 0.005 13 2487.75 

STHA + PVT × BOBCAT 2514.41 8.97 0.004 17 2480.41 

h) Striped skunk with coyote      

AGPL × COYOTE 2916.79 0.00 0.245 14 2888.79 

STHA + PVT × COYOTE 2917.28 0.49 0.192 16 2885.28 

STHA + RDHA + DTMJRD + DTST + DTRD × 

COYOTE 2917.29 0.50 0.191 22 2873.29 

STHA + RDHA + DTMJRD + DTST + DTRD + 

COYOTE 2917.41 0.62 0.180 17 2883.41 

AGPL + COYOTE 2918.67 1.88 0.096 13 2892.67 

STHA + PVT + COYOTE 2919.22 2.43 0.073 14 2891.22 

AGPL 2923.00 6.21 0.011 12 2899.00 

STHA + PVT 2923.91 7.12 0.007 13 2897.91 

COYOTE 2925.41 8.62 0.003 12 2901.41 
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STHA + RDHA + DTMJRD + DTST + DTRD 2926.65 9.86 0.002 16 2894.65 

(.) 2930.30 13.51 0.000 11 2908.30 

i) Striped skunk with gray fox      

AGPL + GRAYFOX 1965.70 0.00 0.392 16 1933.70 

AGPL × GRAYFOX 1967.42 1.72 0.166 17 1933.42 

STHA + PVT + GRAYFOX 1967.99 2.29 0.125 17 1933.99 

STHA + RDHA + DTMJRD + DTST + DTRD × 

GRAYFOX 1968.77 3.07 0.084 25 1918.77 

STHA + RDHA + DTMJRD + DTST + DTRD + 

GRAYFOX 1968.88 3.18 0.080 20 1928.88 

STHA + PVT × GRAYFOX 1969.83 4.13 0.050 19 1931.83 

STHA + RDHA + DTMJRD + DTST + DTRD 1970.39 4.69 0.038 19 1932.39 

AGPL 1970.59 4.89 0.034 15 1940.59 

STHA + PVT 1971.50 5.80 0.022 16 1939.50 

GRAYFOX 1972.96 7.26 0.010 15 1942.96 

(.) 1977.89 12.19 0.001 14 1949.89 

j) Striped skunk with red fox      

STHA + RDHA + DTMJRD + DTST + DTRD 1768.93 0.00 0.198 19 1730.93 

AGPL 1769.12 0.19 0.181 15 1739.12 

STHA + PVT 1770.03 1.10 0.115 16 1738.03 

RDHA + DTMJRD + DTRD 1770.27 1.34 0.102 17 1736.27 

AGPL + REDFOX 1770.33 1.40 0.099 16 1738.33 

STHA + RDHA + DTMJRD + DTST + DTRD + 1770.90 1.97 0.074 20 1730.90 
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REDFOX 

STHA + PVT + REDFOX 1770.95 2.02 0.072 17 1736.95 

AGPL × REDFOX 1771.37 2.44 0.059 17 1737.37 

RDHA + DTMJRD + DTRD + REDFOX 1772.27 3.34 0.037 18 1736.27 

RDHA + DTMJRD + DTRD × REDFOX 1772.47 3.54 0.034 21 1730.47 

STHA + PVT × REDFOX 1774.62 5.69 0.012 19 1736.62 

STHA + RDHA + DTMJRD + DTST + DTRD × 

REDFOX 1774.64 5.71 0.011 25 1724.64 

(.) 1776.42 7.49 0.005 14 1748.42 

REDFOX 1777.48 8.55 0.003 15 1747.48 

a Akaike Information Criterion. 

b Model probability. 

c Number of model parameters. 

d Difference in -2Log(Likelihood) of the current model and -2log(Likelihood) of the 

saturated model as a measure of model fit. 
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APPENDIX E. COLONIZATION AND EXTINCTION MODELS 

Camera-cluster multi-year model selection results for bobcat (Lynx rufus), gray fox (Urocyon 

cinereoargenteus), and red fox (Vulpes vulpes).  For bobcats we modeled 100% home range 

scale habitat factors potentially influencing site colonization (γ).  We modeled factors that may 

influence site extinction (ε) of gray foxes and red foxes with combinations of 100% home range 

scale habitat (Appendix B) and carnivore (bobcat, gray fox, and red fox) occupancy estimates.   

We fit encounter history data from surveys at 357 camera clusters (3–4 cameras per cluster) in 

the 16 southernmost counties of Illinois, USA during January–April 2008–2010, to each 

candidate model set.  All models were fit using the most supported detection model (Appendix 

A) for each species. The null (.) extinction model is included for each species to assess relative 

support for habitat and species interaction covariates.  See Table 1 for habitat variable codes and 

descriptions. 

Model AICa ∆AIC wb Kc Devianced 

a) Bobcat (γ) 

AGPL 1217.58 0.00 0.495 8 1201.58 

(.) 1220.37 2.79 0.123 7 1206.37 

STHA 1220.95 3.37 0.092 8 1204.95 

GRPL 1221.70 4.12 0.063 8 1205.70 

RDHA 1221.98 4.40 0.055 8 1205.98 

FORPL 1222.35 4.77 0.046 8 1206.35 

STHA + DTST 1222.67 5.09 0.039 9 1204.67 

RDHA + DTRD 1222.73 5.15 0.038 9 1204.73 

STHA + RDHA 1222.91 5.33 0.034 9 1204.91 
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STHA + RDHA + DTST 1224.65 7.07 0.014 10 1204.65 

STHA + RDHA + DTST + DTRD + DTMJRD 1228.55 10.97 0.002 12 1204.55 

b) Gray fox (ε) 

STHA 724.85 0.00 0.116 10 704.85 

STHA + DTST 725.15 0.30 0.100 11 703.15 

(.) 725.24 0.39 0.095 9 707.24 

STHA + RDHA 725.48 0.63 0.085 11 703.48 

STHA + BOBCAT 725.61 0.76 0.079 11 703.61 

STHA + REDFOX 725.73 0.88 0.075 11 703.73 

AGPL + BOBCAT 726.25 1.40 0.058 11 704.25 

BOBCAT 726.26 1.41 0.057 10 706.26 

FORPL 726.77 1.92 0.044 10 706.77 

STHA + DTST + BOBCAT 726.96 2.11 0.040 12 702.96 

AGPL 727.07 2.22 0.038 10 707.07 

REDFOX 727.13 2.28 0.037 10 707.13 

RDHA 727.14 2.29 0.037 10 707.14 

GRPL 727.20 2.35 0.036 10 707.20 

STHA + RDHA + BOBCAT 727.41 2.56 0.032 12 703.41 

BOBCAT + REDFOX 727.47 2.62 0.031 11 705.47 

FORPL + GRPL 728.30 3.45 0.021 11 706.30 

RDHA + DTRD 729.13 4.28 0.014 11 707.13 

RDHA + DTRD + DTMJRD 730.98 6.13 0.005 12 706.98 

c) Red fox (ε) 
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AGPL 522.65 0.00 0.252 9 504.65 

AGPL + GRAYFOX 523.33 0.68 0.180 10 503.33 

RDHA + DTRD 523.66 1.01 0.152 10 503.66 

AGPL + BOBCAT 524.70 2.05 0.091 10 504.70 

FORPL + GRAYFOX 526.26 3.61 0.042 10 506.26 

BOBCAT 526.72 4.07 0.033 9 508.72 

RDHA + BOBCAT 526.79 4.14 0.032 10 506.79 

GRAYFOX + BOBCAT 526.83 4.18 0.031 10 506.83 

FORPL + GRPL + GRAYFOX 527.10 4.45 0.027 11 505.10 

RDHA 527.43 4.78 0.023 9 509.43 

STHA + DTST + GRAYFOX 527.56 4.91 0.022 11 505.56 

(.) 527.64 4.99 0.021 8 511.64 

STHA + DTST 528.10 5.45 0.017 10 508.10 

GRPL + GRAYFOX 528.50 5.85 0.014 10 508.50 

STHA 528.55 5.90 0.013 9 510.55 

STHA + BOBCAT 528.64 5.99 0.013 10 508.64 

RDHA + GRAYFOX 529.00 6.35 0.011 10 509.00 

FORPL + GRPL 529.37 6.72 0.009 10 509.37 

GRAYFOX 529.63 6.98 0.008 9 511.63 

FORPL + GRPL + BOBCAT 529.85 7.20 0.007 11 507.85 

STHA + GRAYFOX 530.40 7.75 0.005 10 510.40 

STHA + DTST + BOBCAT 547.53 24.88 0.000 11 525.53 

a Akaike Information Criterion. 
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b Model probability. 

c Number of model parameters. 

d Difference in -2Log(Likelihood) of the current model and -2log(Likelihood) of the 

saturated model as a measure of model fit. 

 
 


