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Abstract Aspects influencing the distribution patterns of mammals are particularly important
for species living in human altered landscapes. The current study investigated the relationship
between occurrence patterns of large spotted genets (Genetta tigrina) with various environ-
mental variables believed to influence their detection and site occupancy in an urban environ-
ment. Presence/absence data was collected from 28 camera trap stations between June 2012
and October 2013 in Kloof/Hillcrest suburbs, Durban, South Africa. Average estimated
occupancy of G. tigrina was 0.62+0.14 with a detection probability 0.19+0.03. The naive
occupancy was 0.607. Model selection indicated that bush cover and placement of camera
traps on wide paths negatively influenced G. tigrina occupancy. Both winter and fringe
habitats influenced the site occupancy of G. tigrina positively. Furthermore, bush cover was
negatively associated with detection probability of G. tigrina. The current camera surveys
provided baseline data for long-term species observations within suburban Kloof/Hillcrest.
The present study indicated the importance of a variety of factors on the distribution of
G. tigrina, particularly in landscapes where natural habitats are threatened with changing land
use and increasing human populations.

Keywords Camera trap - Detection probability - Genet - Habitat use - Occupancy - Small
carnivore - Urban

Introduction

Over the past few decades, there has been an increase in the human population living in urban

areas and subsequently an increase in the amount of land urban areas occupy (Riem et al.
2012). Urbanization results in the anthropogenic conversion and altering of natural habitats
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into commercial, industrial and residential uses and has been linked to a worldwide decline in
native biodiversity (Adams 2005; Randa and Yunger 2006; Riem et al. 2012). Native
vegetation is replaced with anthropogenic structures (buildings, pavement) and often non-
native vegetation (Riem et al. 2012). Furthermore, the reduction in available habitats for
wildlife subsequently reduces species richness, abundance, distribution and genetic diversity
(Bettigole et al. 2013). As urbanization continues to alter and degrade natural habitats, animals
are forced into close proximity to human populations (Bateman and Fleming 2012; Lowry
et al. 2013). The urban landscape is characterized by reduced landscape heterogeneity which
influences both ecosystem functioning and structuring and the introduction of environmental
stressors such as pollutants and elevated human activity (Randa and Yunger 2006; Jung and
Kalko 2010). This often results in many species withdrawing into reduced ranges in response
to spread of urban environments (Bateman and Fleming 2012). Urban landscapes often reflect
a gradient of land use varying from the highly urbanized city centers through to the suburban
areas and less altered rural landscapes (Riem et al. 2012). The ability of these patches to sustain
wildlife populations varies spatially between open residential areas and highly developed
central business districts or industrial areas (Baker and Harris 2007). The degree of habitat
modification and land use generally declines with increasing distance from the highly urban-
ized city center (Randa and Yunger 2006). This creates an urban—rural gradient that can be
assessed to determine the effect that increasing urbanization is having on biotic communities.
Urban-gradient studies generally reflect a reduction of native species and an increase of non-
native species towards the centre of urban areas (McKinney 2002). Native habitats and species
are often eliminated from the city centers and these areas are associated with high rates of
extinction (McKinney 2002; Randa and Yunger 2006). Furthermore, species richness de-
creases across the urban—rural gradient, with the lowest species richness recorded in urban
centers (McKinney 2002). Increasing distance from the urban center often results in a decline
in habitat modification. This gives rise to a mosaic of natural and semi-natural habitats such as
residential gardens, golf courses, parks, green belts and conservancies (patches of semi-natural
habitats) with a lower land use (Baker and Harris 2007; Maruani and Amit-Cohen 2007). The
presence of these natural green areas provide numerous habitat possibilities for wildlife, are
essential for sustaining wildlife populations and can increase urban biodiversity (Savard et al.
2000; Shultz et al. 2012; Bateman and Fleming 2012). Connections of relatively undisturbed
habitat patches within urban areas act as refugia for a variety of species and can also alleviate
the impact of urbanization on wildlife populations (Baker and Harris 2007; Ordefiana et al.
2010; Bateman and Fleming 2012). Urban green spaces can provide long-term habitat stability
in a rapidly changing urban environment and often support high species diversity (McKinney
2002; Shultz et al. 2012). However in most instances patches of remaining natural habitats are
highly isolated with no connection to other patches thus creating abrupt boundaries that
generally hinder species diversity (McKinney 2002; Randa and Yunger 2006). A good
knowledge of species abundance, distribution and occurrence is imperative for effective
planning and implementation of conservation strategies (Tobler et al. 2008; Mugerwa et al.
2012). Furthermore, aspects that influence species distribution patterns such as competition,
predation, topography and land-use changes, provide important knowledge for future conser-
vation and ecological studies (Macdonald and Rushton 2003; Mugerwa et al. 2012; Msuha
et al. 2012). Recent monitoring techniques have implemented camera trapping to determine
animal presence, abundance and habitat use (Stein et al. 2008; Mugerwa et al. 2012). Camera
trapping is particularly useful in habitats that present difficult field conditions for other
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assessment methods, and provide important information that would otherwise be difficult to
obtain using traditional field techniques (Cutler and Swann 1999; Abi-Said and Amr 2012;
Anile et al. 2012; McCallum 2012). Camera trapping data have recently been used to estimate
the landscape capacity to support wildlife through occupancy modeling (MacKenzie et al.
2006; Long et al. 2010; Ramesh et al. 2012; Bettigole et al. 2013; Ramesh et al. 2013).
Occupancy modeling is a monitoring technique based on the detection/non detection of a
target species at a particular site and allows individuals to estimate the probability of occur-
rence () at any number of locations, based on the habitat characteristics of each
site.(MacKenzie et al. 2006; Ramesh et al. 2012; Bettigole et al. 2013). These detection/non
detection surveys allow for the assessment and distribution of secretive species by detecting
changes in their occupancy (Ramesh et al. 2012). The large spotted genet (Genetta tigrina) is a
nocturnal generalist carnivore adapted to a semi arboreal lifestyle (Roberts et al. 2007). They
are distributed throughout most of southern Africa in a variety of habitats including savannah,
woodlands, forest and is adaptable to human settlements (Rowe-Rowe 1992; Skinner and
Chimimba 2005; Roberts et al. 2007; Ramesh and Downs 2014; Widdows and Downs 2015).
However, the distribution of most members of African Viverridae are speculated due to the
lack of recent scientific studies (Skinner and Chimimba 2005). Despite their extensive range
they are poorly studied in comparison to other small African carnivores. This is mainly due to
their nocturnal and elusive habits coupled with their small size. The limited studies conducted
on G. tigrina in Africa have focused on diet (Roberts et al. 2007; Widdows and Downs 2015),
habitat use (Ramesh and Downs 2014), movements and activity patterns in Orno National
Park, Ethiopia (Ikeda et al. 1982; Fuller et al. 1990), as vectors for disease and genetics
(Gaubert et al. 2005; Gaubert et al. 2009) with no studies focusing on their distribution in an
urban environment.

Research focusing on mammals in urban landscapes in South Africa is very limited
particularly in the province of KwaZulu-Natal. Wildlife communities and humans in Kloof/
Hillcrest suburbs, Durban, South Africa (Fig. 1) live in close proximity due to the large
conservancy situated within this urban landscape. Habitat requirements and landscape features
influencing G. tigrina have not been studied in an occupancy framework. In the current study,
we used camera trap data to estimate the site occupancy and detection probabilities of
G. tigrina within an urban landscape of Kloof/Hillcrest. This analysis has enhanced the
understanding of the habitat requirements of urban genets and provided basic ecological data
for population management and conservation.

Methods
Study area

The study was conducted in the urban suburbs of Kloof/ Hillcrest (S 29.785982 E 30.829841)
in Durban, KwaZulu-Natal, South Africa. The mean annual minimum and maximum temper-
ature is 13.9 and 24 °C respectively and the mean annual rainfall is 974 mm (http:/en.climate-
data.org/location/27097/). Most rainfall occurs in the summer. Frost is infrequent whereas mist
is common and provides additional moisture (Mucina and Rutherford 2006). The altitude of
the study site is>560 m ASL. The vegetation in the study area is dominated by KwaZulu-Natal
sandstone sourveld scattered with low shrubs and patches of riverine forests (Mucina and
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Fig. 1 Camera trap locations in urban (situated within the urban landscape with no connection to green areas),
fringe (situated on the border on green belts) and natural (situated within green belts) sites across an urban
landscape in Kloof, Durban, KwaZulu-Natal, South Africa

Rutherford 2006). 68 % of this grassland biome has been transformed due to plantations,
cultivations and urban development (Mucina and Rutherford 2006). This landscape has
numerous urban nature reserves such as the Kranzkloof Nature Reserve, Glenholme, Ipithi
and Springside Nature Reserves.

Camera traps

We used five digital camera traps (LtI Acorn ® 6210MC, China) triggered by passive infrared
sensors, set up at 28 sites during June 2012 — October 2013. Each camera was mounted to a
fixed point such as a tree, cross beam, fence or a pole placed in the ground. We set camera
height between 30 and 40 cm above the ground in order to increase the probability of detecting
all mammalian species that are encountered. Cameras were placed in relatively concealed areas
to avoid theft or vandalism. Instances where camera sensors were triggered by unwarranted
motion by vegetation or foliage, the cameras were subsequently elevated up to one meter and
angled down (Stein et al. 2008). Furthermore, vegetation was cleared around the camera sites
to minimize false triggers and avoid blank images and to facilitate the capturing of unob-
structed images. The cameras were operational continuously over the 24 h cycle recording the
date and time of each photograph. The cameras were programmed to delay one minute
between successive photographs and the motion sensor was programmed to “medium sensi-
tivity. This time interval prevented numerous images and videos during one triggering episode.
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Videos allow for accurate identification of smaller mammals. All camera trap sites were
marked and georeferenced using a Global Positioning System (GPS, Garmin Nuvi) (Fig. 1).
Each site was visited once a week to check the suitability of the selected site and to verify that
the cameras were working normally. In areas with a high site activity, some cameras were
required to be checked more frequently. Over the study period each camera remained at a site
for 21 nights (SD=1.37). Photos from the camera traps were downloaded onto a laptop
(Lenovo G530, China) in the field on a weekly basis. These weekly visits also ensured the
continuous operation of the cameras, routine maintenance and to replace the batteries in the
cameras if required.

Habitat measurements

We determined habitat use of G. tigrina by measuring habitat features around each camera
location. The variables were selected to test various landscape characteristics concerned with
the species habitat use. Percent canopy cover, leaf litter and bush cover were evaluated in a 30-
m radius plot from the center of each camera location. Canopy cover was defined as percent of
ground covered by the horizontal projection of tree crowns within the plot (Ramesh et al.
2013). Leaf litter was visually assessed in 1x1 m subplots placed in four cardinal directions
and mean of these four values represented the entire plot. The three different habitat types were
scaled according to the increasing human disturbance, namely residential (situated within the
urban landscape with no connection to green areas), fringe (situated on the border of residential
properties and green belts) and greenbelt habitats (situated within green belts). Surface water
bodies both natural (rivers and streams) and artificial (pools and water features) and tarred
roads were plotted and the Euclidean distance function in ArcGIS 9.3 was used to calculate the
distance (meters) from each camera location to the nearest water source and tarred roads. The
presence (1) and absence (0) of domestic dogs (Canis domesticus) and cats (Felis catus) at a
camera location and the placement of camera-trap on a narrow trail or large trail were also
recorded. Certain locations comprised on degraded grasslands and this may influence the
occurrence of large spotted genets. Therefore, we recorded degraded grassland habitats at each
camera site as presence (1) and absence (0) scale. As the study covered all seasons, we added
all seasons under presence (1) and absence scale (0) in our analysis. A relative abundance
index (RAI) of domestic pets (dogs and cats) was estimated from each camera site.

Data analyses

Genetta tigrina occupancy was estimated using a likelihood based method (MacKenzie et al.
2002). A detection history for large spotted genets was created for each camera location,
consisting of binary values with ‘1’ indicating species detection during the sampling occasion
and ‘0’ indicating non detection (Otis et al. 1978). The event of photographing an individual
from the camera traps operating at a single camera station was considered to be an independent
record/detection. On some occasions, individuals were captured repeatedly at a camera station
during a time period (<1 min). To avoid pseudo-replications, the first capture of the individual
within one minute time frame was considered as an independent record/detection (O’ Brien
et al. 2003). Photographs detecting multiple individuals were counted as a single detection. It
was assumed that each site was independent and no individual would move between sites
during the survey period. We considered each camera location as an independent site and each
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sampling occasion was treated as a temporal repeat of the survey. The program PRESENCE
5.5 (Hines 2006) was used to model site occupancy and detection probability of G. tigrina
with its covariates. We also included covariates measured at camera points: log transformed
RAI for domestic dogs and cats. We hypothesized that site occupancy and detection were
related to the given covariates. We used continuous site covariates: canopy cover, leaf litter,
bush cover, land-use type, distance to the nearest water source (both artificial and natural), and
roads as well as four categorical variables presence/absence of domestic dogs, cats, narrow
trail, and large trail. Categorical variables were recorded as ‘1°, where the particular variable
was present and ‘0’ when absent. Correlations among independent variables were tested to
avoid problems with multicollinearity (Graham 2003). All continuous covariates were log
transformed prior to the analysis. A global model was generated that contained all potential
covariates for occupancy and allowed detection probability (p) to vary by all covariates. P was
initially modeled and then followed by 1. The potential covariates for occupancy were
allowed to vary, individually or in combination, whereas detection was either maintained in
the global model or remained constant, i.e.,\p(covariate)p(covariate), or \(covariate)p(.). The
simplest model was also considered, where both occupancy and detection probability remained
constant, \P(.)p(.). This information was then used to rank and compare candidate models
(MacKenzie et al. 2002). Models with AAICc<2 were considered to have strong support
(Burnham and Anderson 2002). Model selection, calculation of model weights, and averaging of
parameters were conducted according to Burnham and Anderson (2002). We examined covariates
that best explained overall G. tigrina occupancy (). We ran 10,000 bootstrap samples (¢>1.0
indicated that there was more variation in the observed data than expected) and Pearson goodness-
of fit tests (White and Burnham 1999) to assess the fit of the models to the data. Due to the ratio of
sample sizes (n) to the maximum number of estimated parameters (k) bring less than 40, models
were ranked according to AICc (AIC adjusted for small sample size). The model-averaged
parameters were calculated using Akaike weights (wi) for both proportion of sites used and
detection probabilities. In order to determine the relative influence of each covariate on occur-
rence, model weights were summed over all models containing the particular covariate

Results

A total of 118 independent photographs captured G. tigrina across all camera sites from 582
camera trap nights. Overall G. tigrina was detected at 17 camera trap locations producing a
naive occupancy of 0.607. Based on a model with all parameters held constant, the site
occupancy and detection probability of G. tigrina was 0.61+0.09 and 0.20+0.02 respectively.
There was no major difference between the naive occupancy and the estimated occupancy of
G. tigrina (Table 1). In addition a range of other mammals were identified using the camera
traps (Appendix 1).

Four of the variables measured were significantly associated with G. tigrina oc-
currence (AAIC.<2, Table 2). The goodness-of-fit test for the global model showed
no lack of fit (¢=0.6). The model that produced the greatest support for G. tigrina
occurrence (AAIC.=0) was P(BC+WP+WN+F),p(BC)(Table 1, highest w;=0.115).
This suggests that the variables, fringe habitats (3=1.71+1.26) and the winter season
(p=1.98+1.41) positively influenced occupancy and variation in bush cover (=
—2.32+1.40, R*=0.47; Fig. 2) and wide paths (B=—2.24+1.51) negatively influenced
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Table 1 Summary of AICc model selection and parameter estimates of site occupancy () and detection for
Genetta tigrina in the urban landscape of Kloof/Hillcrest, KwaZulu—Natal between June 2012 and October 2013

Model AIC  AAIC AIC Model no.Par. 2LL  {+SE p£SE
wgt  Likelihood
psi(BC+WP+WN+ 398.07 0.00 0.115 1.000 7 384.07 0.619+0.179 0.190+0.029
F),p(BC)
psi(BC+WP),p(BC) 398.17 0.10  0.109 0.951 5 388.17 0.615+0.142 0.190+0.029
psi(BC+WP+ 39828 0.21  0.104 0.900 6 386.28 0.618+0.162 0.190+0.029
WN).p(BC)
psi(BC),p(BC) 398.54 047 0.091 0.791 4 390.54 0.615+0.118 0.191+0.029
psi(WN+BC),p(BC) 398.87 0.80 0.077 0.670 5 388.87 0.615+0.142 0.191+0.029
psiBC+WP+F),p(BC)  398.94 0.87 0.075 0.647 6 386.94 0.614+0.161 0.191+0.029
psi(WN+DRD),p(BC) 399.19 1.12  0.066 0.571 5 389.19 0.628+0.150 0.187+0.030
psi(BC+F),p(BC) 399.34 127  0.061 0.530 5 389.34 0.615+0.143 0.191+0.029
psi(WN+DRD+F), 399.35 128  0.061 0.527 6 387.35 0.622+0.167 0.189+0.030
p(BC)
psi(BC+DNW + 399.87 1.80  0.047 0.407 6 387.87 0.616+0.163 0.191+0.029
WP),p(BC)
psi(.),p(.) 400.16 2.09 0.041 0.352 2 396.16 0.613+0.093 0.199+0.022
psi(F),p(.) 400.46 239  0.035 0.303 3 394.46 0.613+0.123 0.199+0.022
psi(WN+F),p(BC+DRD) 400.90 2.83  0.028 0.243 6 388.9 0.618+0.147 0.190+0.035
psi(DNW),p(.) 400.96 2.89  0.027 0.236 3 394.96 0.613+0.125 0.200+0.022
psi(BC+R+F),p(BC) 401.26 3.19  0.023 0.203 6 389.26 0.615+£0.169 0.191£0.029
psi(WN+F),p(DRD) 401.51 344  0.021 0.179 5 391.51 0.612+0.145 0.200+0.029
psi(.),p(BC) 402.46 439 0.013 0.111 2 398.46 0.628+0.096 0.195+0.022
psi(.),p(DRD) 40331 524 0.008 0.073 2 399.31 0.613+0.093 0.212+0.021

Delta Alkaike Information Criterion (AAIC), twice the Log likelihood (2LL), number of parameters (No. Par.),
estimated occupancy (1), estimated detection probability (p), bush cover (BC), wide path (WP), winter (WN),
fringe habitat (F), distance to road (DRD) and distance to nearest water source (DNW)

occupancy. In this model, the detection probability of G. tigrina was 0.19+0.029
(Table 1). Of the 10 top ranked models (AAIC.<2) occupancy of three models were

Table 2 Untransformed parameter estimates and associated standard error (SE) for explanatory variables from
the top occupancy and detection probability models for Genetta tigrina

Site occupancy Site detection probability

Covariates Estimate Standard error Covariates Estimate Standard error
Intercept (p) 3.90 2.51 Intercept () —-0.81 0.37

BC -1.95 1.20 BC -0.41 0.25

WP -1.78 1.21

WN 1.79 1.25

F 1.30 1.08

Estimated occupancy (1), estimated detection probability (p) is presented for each model, bush cover (BC), wide
path (WP), winter (WN) and fringe habitat (F)
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Fig. 2 The relationship between bush cover (%) and occupancy probability of Genetta tigrina based on
parameter estimates from top models (AAIC<2)

positively influenced by camera locations at fringe sites and one model was influ-
enced by distance to roads positively. In all top 10 models (AAIC.<2) the detection
probability of G. tigrina was negatively influenced by increasing bush cover (=
—0.41+0.25, Table 2; Fig. 3).
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Fig. 3 The relationship between bush cover (%) and detection probability of Genetta tigrina based on parameter
estimates from top models (AAIC<2)
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The summed model weights for each factor with respect to occupancy of G. tigrina were
bush cover (wi=0.87), wide path (wi=0.45), winter (wi=0.47), fringe habitats (wi=0.42)
distance to road (wi=0.18) and distance to natural water source (wi=0.07). Across all models,
the variables that best predicted detection probability of G. tigrina was bush cover (wi=0.82),
whereas there was little support for the distance to road (wi=0.056) (Table 1). Therefore, the
average estimated site occupancy (0.62+0.14) and detection probability (0.19+0.03) of
G. tigrina were selected as the final estimates. This corresponded to a difference of 1.3 %
from the naive site occupancy. The detection probability (0.19+0.03) of G. tigrina was low.

Discussion

This study indicated the importance of a variety of landscape factors that influence
the distribution and detection probability of G. tigrina, despite having a broad
distribution in southern Africa. The importance of these factors is of particular
relevance for the implementation of conservation strategies within altered human
landscapes. Areas of high bush cover are thought to provide adequate refuge and
cover and subsequently reduce predation risk. However, our modeling indicated that
the occurrence of G. tigrina was negatively associated with increasing bush cover.
This result is contrary to previous studies that have indicated the preference of
G. tigrina to well-covered, woodland habitats (Rowe-Rowe 1992; Skinner and
Chimimba 2005). Previous research focusing on G. tigrina has occurred in protected
areas, which are occupied by other large carnivores. Large carnivores can exert
interspecific and predation pressure on the occurrence of small carnivores such as
G. tigrina (Caro and Stoner 2003; Virgos and Casanovas 1997). However, human
persecution and habitat loss associated with urban areas has resulted in the exclusion
of many large carnivores from the suburbs of Kloof/Hillcrest. The reduced predation
pressure could allow G. figrina to move through a variety of habitats and not be
confined to areas with high bush cover. Furthermore, G. figrina is a visual predator
and rely on their keen eye sight (Skinner and Chimimba 2005). Areas with high bush
cover could inhibit the ability of G. tigrina to locate and capture prey. With the
reduction of bush cover in urban landscapes due to habitat loss and modification, the
reduced reliance in this habitat type could be a contributing factor to the success of
G. tigrina within urban Kloof/ Hillcrest. Our results suggest that areas with high bush
cover hinder the site occupancy and distribution of G. tigrina within an urban
landscape. Furthermore, there has been increasing reports of G. tigrina using anthro-
pogenic structures such as buildings as daytime resting places further reducing the
reliance on areas with high bush cover. Wide paths had a negative effect on the site
occupancy of G. tigrina. The avoidance of wide paths could be a strategy to avoid
humans and domestic dogs that are more likely to use wider paths as opposed to
narrow paths. In a study conducted in a California urban nature reserve by George
and Crooks (2006), the detection and frequency probabilities of bobcats (Lynx rufiss)
declined on wider paths that had high human and domestic dog activity. This
indicates spatial displacement due to human and domestic animal activity. In combi-
nation with bush cover and wide paths, G. tigrina occupancy was positively associ-
ated with fringe habitats. This suggests that the spatial design of this habitat may be
structuring the distribution patterns of G. tigrina in urban landscapes. These habitats

@ Springer



1410 Urban Ecosyst (2015) 18:1401-1413

had no experience the high modification associated with the urban centers. The
positive association is not surprising as fringe habitats provide numerous habitat
possibilities, refugia, reduced human and domestic activity and provide alleviation
from the effects of urbanization (Savard et al. 2000; Bateman and Fleming 2012;
Shultz et al. 2012). Furthermore, fringe habitats allow G. tigrina to access the urban
environment where they are able to make use of a variety of anthropogenic resources
such as food, shelter and supplementary feeding stations provided by residents. It’s
the ability to colonize and adapt to both natural and urban landscapes that has
facilitated the urban genet population and expansion into the suburbs of Kloof/
Hillcrest. Genetta tigrina occupancy experienced seasonal influences and was posi-
tively associated with winter. During winter the main prey items of G. tigrina mainly
invertebrates, become less abundant (Scholtz and Holm 1986; Anu et al. 2009). This
reduction in food availability may result in G. tigrina increasing their foraging bouts
and distances in search of alternative food resources in the urban environment. This
trend was observed when analyzing the scats of G. figrina in the suburbs of Kloof/
Hillcrest. During winter there was a reduction in invertebrates and a significant
increase in anthropogenic waste in the scats. The reduction in the main prey items
of G. tigrina and subsequent increased reliance on less desirable food items could
account for the increased site occupancy of G. tigrina during winter. The detection
probability of G. tigrina was low (0.19£0.03) and this could be due to several
factors. Firstly, G. tigrina are considered to be semi arboreal in nature (Skinner and
Chimimba 2005) and as a result may avoid moving on the ground where camera traps
were positioned. Secondly, camera trap height and position may influence detection
probability and site occupancy of G. tigrina due to their diminutive body size.
Furthermore, interspecies interactions and spatial avoidance with humans and
domestic pets may also have influenced the detection probability and site
occupancy. Bush cover had a negative influence on the detection probability of
G. tigrina. In a study conducted by Ramesh and Downs (2014) bush land had a
positive association with Genetta genetta detection probability as this habitat type
provides shelter and reduced predation risk. Throughout the suburbs of Kloof/
Hillcrest, G. tigrina have been observed utilizing anthropogenic structures such as
roofs for day time resting sites. The availability of this novel resting sites and
subsequent benefits (reduced predation risk and presence of prey items associated with human
dwellings) may reduce the reliance on areas with high bush cover. As human populations continue
to rise and urban landscapes continue to decline natural habitats, it is imperative to conduct
surveys of carnivores living in close proximity to human settlements, in order to gain a greater
understanding of the factors that influence their distribution. Occupancy modeling provides this
information by calculating the relationship between species and various habitat characteristics
(Bailey et al. 2004). Our occupancy modeling provided an insight into the landscape features that
influence G. tigrina within an urban landscape. Future research should include other mammals
that were documented during the urban survey such as caracal, blue duiker and porcupine in order
to obtain information on their occurrence within a human dominated landscape.
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Appendix 1

Table 3 List of independent photographs of mammals captured in camera traps in the study sites, including their
threatened status according to Red Data Book of South African Mammals (Friedmann and Daly 2004)

Mammals

Scientific name

Captured images

Threatened status

Banded mongoose Mungos mungo 7 Least Concern
Blue duiker Philantomba monticola 104 Vulnerable
Burchell’s zebra Equus burchelli 24 Least Concern
Bushbuck Tragelaphus scriptus 205 Least Concern
Bush pig Potamochoerus larvatus 24 Least Concern
Caracal Felis caracal 15 Least Concern
Common grey duiker Sylvicapra grimmia 125 Least Concern
Domestic dog Canis domesticus 287 -

Feral cat Felis catus 52 -

Greater cane rat Thryonomys swinderianus 5 Least Concern
Rock hyrax Procavia capensis 47 Least Concern
Large spotted genet Genetta tigrina 118 Least Concern
Large grey mongoose Herpestes ichneumon 4

Cape porcupine Hystrix africaeustralis 71 Least Concern
Red duiker Cephalophus natalensis 1 Least Concern
Slender mongoose Galerella sanguinea 20 Least Concern
Thick- tailed bushbaby Otolemur crassicaudatus 11 Least Concern
Vervet monkey Chlorocebus pygerythrus 97 Least Concern
Water mongoose Atilax paludinosus 94 Least Concern
White-tailed Mongoose Ichneumia albicauda 43 Least Concern
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