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Additional file 4
[bookmark: _Hlk108886182]To evaluate whether interspecific temporal overlap between the wolf and mesocarnivores was influenced by human activity, we conducted a preliminary analysis by calculating overlap coefficients for sites with high human activity and sites with low human activity, separately (Oberosler et al. 2017; Mori et al. 2020; Rossa et al. 2021). For each yearly study period and for each location, we calculated the human detection rate as ratio of the number of human detections over the number of days with camera operating. Then, for each year we calculated the mean human detection rate across locations, and defined as “high human sites” those with human detection rate ≥ the mean value, and “low human sites” those with human detection rate < mean (Oberosler et al. 2017; Mori et al. 2020; Rossa et al. 2021). For these analyses, we did not consider 19 months with data loss on human detections. In this way, we defined as “high human” sites 3 locations in the first period, 14 locations in the second period, and 11 locations in the third period. Furthermore, we did not consider a location sampled in the second and third year, because the camera was deployed at a height of 2.9 m, to prevent the risk of theft because of logistical constraints. In 16 trapping months, this camera obtained only eight detections of red fox, one detection of badger and no Martes spp. detection, as well as 38 wolf detections (i.e., 1.4% of total wolf detections: see main text). Eventually, we (i) tested whether temporal activity of each species differed between “high human” and “low human” sites through the Watson’s two-Sample tests of homogeneity, (ii) calculated intra-specific overlap of temporal activity patterns of each species between “high human” and “low human” sites through the non-parametric overlap coefficient, and (iii) calculated interspecific coefficients of temporal overlap separately for “high human sites” and “low human sites”. These analyses were conducted at the seasonal scale (spring: April-June; summer: July-September; autumn: October-December; winter: January-March). As to coefficients of intra- and interspecific temporal overlap, we computed Δ4 coefficients when sample size was greater than 75 detections for both components of the pair; we computed Δ1 coefficients when sample size was lower than 75 detections for at least one component of the pair (Meredith & Ridout 2021). The number of detections divided into “high human” and “low human” sites is shown in Table S1. 
There was no support for differences in temporal activity patterns of badger and Martes spp. between “high human” and “low human” sites (Table S2). There was support for differences in temporal activity patterns of wolf and fox between “high human” and “low human” sites in summer, autumn, and winter, but not in spring (Table S2). These differences were generally given by a slightly higher diurnal activity in sites with “low human” sites than in “high human” sites, especially for the wolf and the red fox (Figure S8). Nevertheless, for all the carnivore species, temporal activity patterns showed a great overlap between sites with high or low human activity, i.e., Δ4 coefficients ranged between 0.80 and 0.95, overall (Figure S8). 
Temporal overlap with the wolf was generally consistent between “high human” and “low human” sites for all mesocarnivores. In fact, Δ4 coefficients were 0.84-0.90 (fox), 0.69-0.76 (badger), and 0.73-0.90 (Martes spp.) in sites with high human activity, and 0.88-0.93 (fox), 0.74-0.82 (badger), and 0.79-0.91 (Martes spp.) in sites with low human activity (Figure S9), with differences between sites ranging between 0-9%.


Table S1 Number of detections of carnivores in sites with “high human activity” and “low human activity” throughout the study period.
	Species
	Spring
	Summer
	Autumn
	Winter

	
	High
	Low
	High
	Low
	High
	Low
	High
	Low

	Wolf
	119
	289
	97
	318
	260
	595
	155
	547

	Red fox
	150
	618
	349
	1593
	437
	1757
	504
	2356

	Badger
	10
	84
	20
	199
	22
	278
	59
	555

	Martes spp.
	14
	141
	50
	162
	44
	131
	34
	223




Table S2 Results of Watson’s tests comparing temporal activity patterns of carnivores between in sites with “high human activity” and “low human activity” in each season. In bold, statistically significant differences.
	Species
	U (p-value)

	
	Spring
	Summer
	Autumn
	Winter

	Wolf
	0.097 (p > 0.05)
	0.363(p < 0.001)
	0.475 (p < 0.001)
	0.193 (p < 0.05)

	Red fox
	0.042 (p > 0.05)
	0.279 (p < 0.01)
	0.441 (p < 0.001)
	0.668 (p < 0.001)

	Badger
	0.041 (p > 0.05)
	0.081 (p > 0.05)
	0.052 (p > 0.05)
	0.137 (p > 0.05)

	Martes spp.
	0.028 (p > 0.05)
	0.118 (p > 0.05)
	0.066 (p > 0.05)
	0.056 (p > 0.05)


 


[image: ]
Fig. S8 Overlap of temporal activity patterns of wolf, red fox, badger, and Martes spp., between sites with high human (solid line) and low human activity (dotted line), at the seasonal scale. The overlap area is denoted by the blue color. Coefficients of temporal overlap (wolf and fox: Δ4; badger and martens: Δ1) are shown; in brackets, 0.95 confidence intervals of coefficients estimated through bootstrap resampling (1000 replicates).

[image: ]
Fig. S9 Overlap of temporal activity patterns of wolf, red fox, badger, and Martes spp., between sites with high human (up) and low human activity (down), at the seasonal scale. Coefficients of temporal overlap (wolf and fox in both sites; badger and Martes spp. in sites with low human activity: Δ4; badger and Martes spp. in sites with high human activity: Δ1) are shown; 0.95 confidence intervals of coefficients estimated through bootstrap resampling (1000 replicates) are also shown.
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