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Supplementary Table S1. Relevance of environmental metrics analyzed in areas inhabited by wild black capuchin monkeys
	Group
	Metrics
	Unit
	Metrics relevance

	(1) Area
	Total area
	m2/ha
	10

	
	Perimeter 
	m
	10

	
	Shape index
	Dimensionless
	9

	
	Number of core areas 
	n
	8

	
	Total core area index 
	%
	8

	
	Proximity
	m
	7

	
	
	
	

	
	
	
	

	(2) Fragment quality
	NDVI
	Dimensionless
	10

	
	
	
	

	(3) Land use and cover
	Agriculture
	km²
	*

	
	Urban area
	km²
	*

	
	Water mass
	km²
	*

	
	Highway
	km²
	*

	
	Arboreal vegetation
	km²
	*

	
	Underbrush
	km²
	*

	
	Mining
	km²
	*


*For land use and cover (3), only weight values were used because it is not the same logic as (1) area and (2) fragment quality. For example, in the case of agriculture, it would have high relevance. The program would use this high value as something beneficial, which would be erroneous in this case



















Supplementary Text S1. Establishment of parameters
The Total area parameter was established based on the possible routes the monkeys reached, covering the fragment’s interior and exterior. For this, a review of studies on route mapping in the genus Sapajus was conducted. Pressoto et al. [1] observed 200 daily routes of Sapajus libidinosus, which moved on average 1445 m per day, in a route network system, covering 25 km of a residential area with 3.54 km2. Thus, each fragment’s area was established by counting the fragment plus the 1.5 km border. This area was delimited, and the other analyses were carried out from this selection.
The Perimeter is characterized by measuring the edge of the fragment in meters and is related to the Shape index, which analyzes the edge effects of the analyzed fragment (i.e., if it presents many branches or is more compact). In this metric, we compare the fragment with the shape of a circle as a standard. Thus, fragments with more circular shapes have shape values close to 1, while more complex shapes (i.e., those with edges more exposed to the surrounding landscape) have values greater than 1. A large fragment, but complex in shape, may consist solely of edge habitat, with no core area.Thus, a large fragment is not always considered good enough for a species because of its shape quality [2].
	The core area is characterized by a region not affected by edge effects, an ideal animal habitat. The closer to the circular shape, the smaller the edge of the fragment, and the lower its susceptibility to external disturbances [3]. The larger the core area, the more rounded and concentrated the fragment’s shape, while the smaller the circle, the more elongated its shape [4]. In the Number of core areas metric, the number of areas with this characteristic exists in each fragment and how representative it is in relation to the fragment (Total core area index).
In the Proximity metric, the distance within 50 m of the closest fragment is evaluated to estimate the presence of functional links between fragments. Very small populations represent a risk to biodiversity, as they are more vulnerable to factors that can lead to their local extinction, such as loss of genetic variability, inbreeding depression, and numerical fluctuations caused by predators, diseases, or stochastic events such as fires and floods. Connectivity between fragments can mitigate the effects of these factors through recolonization and gene flow between fragments of habitat.
Another metric widely used to estimate the health status of the vegetation present in each fragment is the Normalized Difference Vegetation Index (NDVI). The NDVI is calculated as the ratio between the top of atmosphere reflectance (TOA) of a red band (ρred) around 0.66 µm and a near-infrared band NIR (ρnir) around 0.86 µm. The NDVI of a densely vegetated area will tend towards positive values, while water and built-up areas will be represented by values close to zero or negative [5]. After the analyses, we have the equation:


The NDVI has been widely used to study vegetation growth and productivity worldwide, especially the dynamic response of vegetation to climate change in terms of precipitation and temperature [6] [7] [8]. The amount of solar radiation reflected by vegetation is related to wavelength, chlorophyll, interior leaf tissues, and water content in the vegetation. In this way, we can predict the activity of green vegetation (i.e., estimate the health of the assessed vegetation cover). Through the NDVI analysis, we can infer the behavioral response of primates to food availability because the NDVI values are related to measures of leaf cover and associated with the food available to the primates studied [9]. 
The Land use and land cover indicator (3) was established through a previously performed analysis of the characteristics presented in each area inhabited by BCM. In order to indicate the spatial distribution of the typology of anthropic action, this indicator helps to identify the patterns of organization of the studied space, that is, in what way the space is being occupied by human beings [10]. This item is divided into six sub-items: Urban area, Highway, Agriculture, Underbrush, Water mass, and Mining.




Supplementary Table S2. Weights of groups (1) area and (2) fragment quality in areas inhabited by wild black capuchin monkeys
	Weights
	Range of values

	
	Total area
	Number of core areas
	Perimeter
	Total core area index
	Proximity
	Shape index 
	NDVI

	1
	0 - 500000
	15 - 16 
	0 - 5000
	0 - 7.5
	0
	above 10
	0.181 - 0.2

	2
	500001 - 1000000
	13 - 14 
	5001 - 10000
	7.6 - 15.1
	above 8000
	9.1 - 10 
	0.161 - 0.18

	3
	1000001 - 1500000
	 11 - 12 
	10001 - 15000
	15.2 - 22.7
	7001 - 8000
	8.1 - 9
	0.141 - 0.16

	4
	1500001 - 2000000
	 9 -10 
	15001 - 20000
	22.8 - 30.3
	6001 - 7000
	7.1 - 8
	0.121- 0.14

	5
	2000001 - 2500000
	 7 - 8 
	20001 - 25000
	30.4 - 37.9
	5001 - 6000
	6.1 - 7
	0.101 - 0.12

	6
	2500001 - 3000000
	 5 - 6
	25001 - 30000
	40 - 47.5
	4001 - 5000
	5.1 - 6
	0.081 - 0.10

	7
	3000001 - 3500000
	4
	30001 - 35000
	47.6 - 55.1
	3001 - 4000
	4.1 - 5
	0.061 - 0.08

	8
	3500001 - 4000000
	3
	35001 - 40000
	55.2 - 62.7
	2001 - 3000
	3.1 - 4
	0.041 - 0.06

	9
	4000001 - 4500000
	2
	40001 - 45000
	62.8 - 70.3
	1001 - 2000
	2.1 - 3
	0.021- 0.04

	10
	4500001 - 5000000 or more
	1
	45001 - 50000 or more
	70.4 - 77.19
	0.001 - 1000
	 1 - 2 
	0 - 0.02















Supplementary Table S3. Weights of the group (3) land use and cover in areas inhabited by wild black capuchin monkeys

	Land use and cover
	Weights

	Agriculture
	 3 - 4

	Urban area
	 1 - 2

	Water mass
	 5 - 6

	Highway
	4

	Mining
	4

	Arboreal vegetation
	 9 - 10

	Underbrush
	 7 - 8




























Supplementary Table S4. Information summary of black capuchin monkeys (BCM). Sample ID, habitat, sample types, collection site, weight, sex, and age. 

	ID samples*
	Sample type
	Region
	Weight
	Sex
	Age
	Situation

	BCM1
	Feces
	SSC
	WI**
	WI**
	Adult
	Wild

	BCM2
	Feces
	SSC
	WI**
	WI**
	WI**
	Wild

	BCM3
	Feces
	SSC
	WI**
	WI**
	WI**
	Wild

	BCM12
	Swab
	SSC
	2.075
	Female
	Adult
	Wild

	BCM14
	Swab
	SSC
	1.560
	Male
	Young
	Wild

	BCM7
	Swab
	SSC
	2.870
	Male
	Adult
	Wild

	BCM15
	Swab
	SSC
	2.200
	Male  
	Young
	Wild

	BCM2324
	Pool
	SCS
	WI**
	Male
	Adult
	Wild

	BCM29
	Pool
	SCS
	WI**
	WI**
	WI**
	Wild

	BCM23
	Swab
	SCS
	3.755
	Male 
	Adult
	Wild

	BCM24
	Swab
	SCS
	3.170
	Male  
	Adult
	Wild

	BCM25
	Swab
	SCS
	1.900
	Male 
	Young
	Wild

	BCM27
	Swab
	SCS
	2.000
	Male 
	Adult
	Wild

	BCM28
	Swab
	SCS
	2.200
	Male 
	Adult
	Wild

	BCM31
	Swab
	PEM
	3.650
	Male 
	Adult
	Wild

	BCM33
	Swab
	PEM
	2.420
	Male 
	Young
	Wild

	BCM35
	Swab
	PEM
	2.920
	Female
	Adult
	Wild

	BCM36
	Swab
	PEM
	4.120
	Male 
	Adult
	Wild

	BCM38
	Swab
	PEM
	2.320
	Female
	Young
	Wild

	BCM41
	Swab
	PEM
	1.900
	Female
	Adult
	Wild

	BCM42
	Swab
	PEM
	3.800
	Male 
	Adult
	Wild

	BCM43
	Swab
	MMA
	2.360
	Female
	Young
	Wild

	BCM44
	Swab
	MMA
	4.305
	Male 
	Adult
	Wild

	BCM46
	Swab
	MMA
	2.675
	Male 
	Young
	Wild

	BCM47
	Swab
	MMA
	1.785
	Female
	Young
	Wild

	BCM48
	Swab
	MMA
	1.800
	Male 
	Young
	Wild

	BCM50
	Swab
	MMA
	2.475
	Female
	Adult
	Wild

	BCM18
	Feces
	ZSS
	WI**
	WI**
	WI**
	Captive

	BCM19
	Feces
	ZSS
	WI**
	WI**
	WI**
	Captive

	BCM20
	Feces
	ZSS
	WI**
	WI**
	WI**
	Captive

	BCM55
	Feces
	ZCS
	WI**
	Male 
	Old
	Captive

	BCM56
	Feces
	ZCS
	WI**
	Male 
	Young
	Captive

	BCM16
	Pool
	ZSS
	WI**
	WI**
	WI**
	Captive

	BCM30
	Pool
	ZSS
	WI**
	WI**
	WI**
	Captive



*BCM: Black capuchin monkeys; ** WI: without information. SSC: São Sebastião do Caí; SCS: Santa Cruz do Sul; PEM: Parque Ecológico Maracajá; MMA: Morro dos Macacos; ZSS: Zoo Sapucaia do Sul; ZCS: Zoo Caxias do Sul. Swabs: rectal swabs were collected as previously described by Grassotti et al. (2021). Feces: fecal samples were collected individually. Pool: fecal samples were collected from more than one animal.
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