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Abstract: Wildlife communities are positively affected by ecological restoration and reforestation.
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Understanding the dynamics of mammal communities along a gradient of a human-dominated
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of reforestation on conservation biology and disease ecology. We used data obtained from a set of
camera traps and live traps implemented in the “Spillover Interface” project. A network analysis
showed that the reforested area was central in the sharing of mammal species between human-
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dominated habitats, such as plantations, and the protected area. A network analysis also confirmed
the centrality of the domestic dog and the rodent Rattus tanezumi (R. tanezumi) in shared habitats
and the co-occurrence with other mammal species. This rodent species was previously mentioned
as a bridge species between habitats favouring disease transmission. This study is a first step to
identify potential reservoirs and habitat interfaces associated with the risk of zoonotic diseases and
pathogen spillover.

Keywords: camera traps; live traps; mammals; rodents; land use; reforestation; plantations;
synanthropic species

1. Introduction

The ongoing “Anthropocene defaunation” is leading to empty tropical forests [1].
Mammals are severely and negatively affected by land-use changes through deforestation
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due to the expansion of agriculture and plantations [2,3]. Habitat loss and fragmentation
generally lead to a significant loss of species because remnant habitats are too small and
isolated for species to either persist or to recolonise [4]. However, the structure and
diversity of wildlife communities can be positively affected by ecological restoration, such
as reforestation [5]. Understanding the dynamics of mammal communities along a gradient
of a human-dominated habitat to a protected habitat is crucial for assessing the effects of
deforestation or reforestation on conservation biology [6].
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A human-dominated landscape favours synanthropic species, i.e., the species ecologi-
cally associated with humans. Synanthropic species are more likely than other wildlife to
be a reservoir of emerging infectious diseases. These species are of low conservation risk
due to their habitat generalist traits [7,8]. By carrying and disseminating zoonotic agents
across diverse habitats, synanthropic species could enhance spillover to other reservoirs
and to humans [9].

The present study is part of the “Spillover Interface” project, which aims at assessing
the risk of pathogen spillover at the interface of wildlife, domestic animals, and humans [10].
The project is located along a gradient from a protected area to a village community and the
agricultural land in the subdistrict of Saen Thong (Nan Province, Thailand) [10]. The specific
aims of the present study are (1) to assess the wildlife diversity present in the investigated
location, (2) to identify the co-occurrence of species, and (3) to identify synanthropic species
and species central in the sharing of habitats. For these, we used the data obtained from a
set of camera traps and live traps arranged along the gradient following the protocol and
methodologies of the Spillover Interface project [10]. The results obtained are a first step to
identify potential wildlife species, including synanthropic species, and habitat interfaces of
importance for zoonotic disease risk and spread.

2. Materials and Methods

Study area. Since 2012, we have been conducting collaborative studies with local
communities and administrations, such as the National Park of Nanthaburi in the sub-
district of Saen Thong (Nan Province, Thailand). The upland part of the subdistrict near
the village of Santisuk provided an ideal site with a gradient from the protected area of
Nanthaburi National Park to the reforestation area, plantations, agricultural land, and
village (Figure 1a,b).
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Figure 1. Location of the study in Saen Thong subdistrict (Nan Province, Thailand), precisely (a) in
the upland part of the subdistrict. A land-use map describes the different land classes: multispecific
forests, plantations (rubber, teak, bamboo plantations, and orchards), fallows crops (corn, paddy rice,
ginger, etc.), and urban infrastructural at (b) the upland part of the subdistrict.

Research and ethical approvals. The study was approved by the Royal Forest Depart-
ment and Department of National Parks, Wildlife and Plant Conservation. This permission
approves trapping of rodents and bats and setting camera traps in the area. Animal ethics
guidelines for the trapping, manipulation and anaesthesia, and tissue collection of rodents
were provided by Kasetsart University (ACKU64-VTN-010).

Camera trap setting. We positioned 32 camera traps (model: Boly Guard, SG2060-D,
Boly Inc., Santa Clara, CA, USA) with the help of the rangers of Nanthaburi National Park
and village volunteers of Santisuk (Figures 2a and 3). The internal setting of camera trap
was photo mode, one photo burst, normal PIR trigger with 5 s interval, and xenon flash
type. A first set of 25 camera traps was set up in the reforested area on 19 November 2021.
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A second set of 7 camera traps was set up in the plantation area on 3 March 2022. All
camera traps were retrieved on 22 December 2022 (see Table 1). The camera traps were
checked at least every three months. Batteries were replaced and pictures collected. Pictures
were sorted, and identification of species was assessed by consensus among research team
members using reference book [11]. The sorted pictures by species and by camera traps
were analysed using the ‘camtrapR’ (version 2.2.0) package [12] implemented in R freeware
(version 4.3.1) [13], which allows the exploration of the spatiotemporal activities of animals,
including roaming domestic dogs.

(b)

Figure 2. Positions of (a) camera traps (in red) and (b) live rodent traps (in blue) along the gradient
from the protected area and reforestation area (in orange) to plantations, agricultural land, and village

(in red).
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Figure 3. The camera traps and the rodent traps were installed along a gradient of 3000 m from the
village (red arrow) through protected area (National Park of Nanthaburi) with a cave, reforested area,
plantations (rubber, teak, and orchards), and agricultural lands (paddy fields) (blue arrow for each
land type) with an elevation of 400 m above the village.
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Table 1. Observed and estimated species richness (using Jackknife 1 and bootstrap methods) in
relation to habitat, number of camera traps, and number of recording days by camera trap.

Habitat Cameras Set-Up to Number of Days Observed Jackknife 1 Bootstrap
(n) Retrieval Dates (by Camera) Species (n) +SE +SE
Reforestation, 19 November 2021
protected area 2 22 December 2022 398 21 29.7£40 243£19
Plantation and 3 March 2022
orchard 7 22 December 2022 284 4 60+12 50+£07
All 32 - - 21 29.7 £ 4.0 243+19

Rodent trap setting. Rodent traps covered several habitat types: village, agriculture
crops, plantations, and reforestation area at the edge of the National Park. Locally made
cage traps were used. A total of 210 traps were set: 40 traps in and around the village,
60 traps in agricultural lands and plantations, 100 traps in the reforestation area, and
10 traps inside a cave (see Figure 3) in the area of the National Park (Figures 1b and 3).
Trapping sessions were conducted over a 4-night period for each of three sessions (first
session started on 20 December 2021, second session on 27 February 2022, and third session
on 19 December 2022). This corresponded to a total of 840 night traps per trapping session.
The traps were left in the same positions for each session. Fresh corn was used as a trapping
bait and changed regularly when required. Pictures, habitat descriptions, and rodent trap
coordinates followed the protocol of the CERoPath project [14].

Land-use map. A high-resolution land-use map (10 m) of Saen Thong subdistrict was
developed using Copernicus satellite data [15]. The land-use classification was validated
on the ground, making it possible to separate multispecific forests, including reforestation
areas and community forests, from plantations (such as rubber, teak, bamboo plantations,
or even orchards). The land-use classification also helps to distinguish the dominant crops
(e.g., corn, paddy rice, and ginger), plantations (e.g., rubber, teak, and orchard), houses,
and other infrastructures (Figure 1a,b). A terrain elevation model was also developed [15].
We used this land-use map to extract the main land-use class, or habitat, in each 25 m buffer
around each location of camera traps and rodent traps using the function ‘PatchStat” from
the SDMTools (version 1.1-221.2) package [16] in R. The values of the habitat surrounding
each device, either camera traps or live traps, were used for the subsequent network
analyses.

Statistical analysis. Species richness was defined as the observed number of small
mammals found at different cage traps or mammal species detected at different camera
traps. The first-order Jackknife 1 and bootstrap [17] were used to estimate species richness
with the ‘vegan’ (version 2.5-3) [18] and 'BiodiversityR’ (version 2.15-3) packages [19] in R.
To control for potential bias due to unequal number of days, we computed the number of
camera trap detections per day for the mammal species that were observed in all habitats
(protected area, reforestation, and plantation). A pairwise Wilcoxon test was used to detect
differences in camera trap detections among habitats. We used network analysis with
mammal species interacting with habitats, given by the land-use, in which they were
observed, using the ‘bipartite’ (version 2.18) package [20,21] implemented in R. The matrix
of presence/absence of each mammal species was projected onto unipartite networks using
the ‘tnet’ (version 3.0.16) package [22] implemented in R. A unipartite network represented
relative interactions amongst mammals through the sharing of habitats (i.e., protected
area, cave, reforestation area, rubber plantation, orchard, rain-fed land or paddy field, and
village). Each mammal species within the network played a different role in habitat sharing
relative to all other mammal species. We used the function ‘cluster_louvain’ implemented
in the package ‘igraph’ (version 1.5.1) [23] to identify the modularity structure of the
unipartite networks, which is based on a multilevel modularity optimisation algorithm [24].
A mammal species central in the unipartite network, i.e., having a high centrality value,
was the one that was highly connected to other mammal species and thus was supposed to
have a greater chance to co-occur with them. We calculated the eigenvalue centrality (EC) of
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mammal species among habitats with the ‘evcent’ function from the package “igraph” [23].
Then, we inversed the precedent unipartite network to obtain a new unipartite network
where habitats, the new nodes, were linked by the sharing of mammal species, i.e., the
species that occurred between habitats. Similarly, we calculated the eigenvalue centrality
(EC) of habitats based on shared mammal species. Finally, to visualise the sharing of
habitats among mammal species, we computed the modularity of the bipartite network
where nodes from mammal species interacted with nodes of the different habitats. We used
the ‘computeModules’ function of the package ‘bipartite’ implemented in R to compute
modules using the modularity algorithm of Dormann and Strau [25].

3. Results
3.1. Camera Trapping

From the sessions of camera traps, we observed a total of at least 20 wild mammal
species, including Indochinese serow (Capricornis milneedwardsi), red muntjac (Muntiacus
muntjak), Northern pig-tailed macaque (Macaca leonina), leopard cat (Prionailurus bengalen-
sis), Asian golden cat (Catopuma temminckii), back-striped weasel (Mustela strigidorsa), dhole
(Cuon alpinus), golden jackal (Canis aureus), greater hog badger (Arctonyx collaris), small
Asian mongoose (Herpestes javanicus), common palm civet (Paradoxurus hermaphroditus),
large Indian civet (Viverra zibetha), Asian black bear (Ursus thibetanus), wild boar (Sus
scrofa), Northern treeshrew (Tupaia belangeri), variable squirrel (Callosciurus finalaysonii),
Indochinese ground squirrel (Menetes berdmorei), Chinese pangolin (Manis pentadactaly),
lesser bamboo rat (Cannomys badius), various species of murid rodents, and bats (Table Al).
Murid species were difficult to assess at the species level, although it was possible to
recognise members of the three genera: Leopoldamys, Maxomys, and Rattus. We could not
identify bat species from captured pictures. However, we observed bat species inside the
cave by trapping and found only one bat species, the black-bearded tomb bat (Taphozous
melanopogon). We also observed the domestic dog (Canis lupus familiaris). Some species
showed a high level of detection, such as Northern treeshrew, red muntjac, variable squirrel,
and leopard cat, while some species were rarely detected, such as Chinese pangolin, golden
jackal, and lesser bamboo rat (Figure 4a).
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Figure 4. Number of camera detections (a) and rodent captures by species (b) (values in orange dots).

3.2. Live Trapping of Small Mammals

From three sessions of small mammal trapping, we captured a total of nine species,
including Northern treeshrew (Tupaia belangeri), Indochinese ground squirrel (Menetes berd-
morei), greater bandicoot rat (Bandicota indica), Herbert’s long-tailed giant rat (Leopoldamys
herberti), red spiny rat (Maxomys surifer), chestnut white-bellied rat (Niviventer mekongis, In-
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dochinese forest rat (Rattus andamanensis), house rat (Rattus exulans), and oriental house rat
(Rattus tanezumi) (Table A3). Some species were frequently trapped, such as R. andamanensis
and R. tanezumi. Some other species were rarely trapped, such as N. mekongis or Northern
treeshrew, even if this last species was highly detected by the camera traps (Figure 4b).

3.3. Species Richness

The number of species detected by the camera traps by habitat (Table 1) was compared
to the estimated number of species using estimators (Table 1, Figure 5).
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Figure 5. Number of mammal species detected by each camera trap (A) and trapped by each cage trap
(C), allowing the estimation of species richness (B,D). Observed species, Jackknife 1 and bootstrap
correspond to the rarefaction curve of species observed or trapped and estimators of species richness
(yellow lines indicate confidence intervals).

Both estimators showed that the number of potential species should be higher than
the observed number of species using camera traps or cage traps (Figure 5), although the
Jackknife 1 estimator gave higher values of species richness than the bootstrap estimator.

3.4. Camera Trap Detections

Four species were identified using camera traps in three main habitats (protected area,
reforestation, and plantation), namely the leopard cat, serow, Indochinese ground squirrel,
and domestic dog (Table 2). We used these four species to assess the potential detection
bias due to unequal numbers of camera days between the reforested and plantation areas
(Table 1). While there were some variabilities in the number of detections by camera day
and by habitat (Figure 6), there were no significant differences between species for each of
the three habitats (Wilcoxon rank sum test with continuity correction P = 0.87).
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of the camera traps (plantation, reforestation, and protected area) for the four species detected in the
three habitats: (A) leopard cat, (B) serow, (C) domestic dog, and (D) Indochinese ground squirrel
(red dots for individual values).
Table 2. Presence and absence (1, 0) of mammal species by habitat. Habitats were characterised using
the land-use map [15] (see Figure 1).
Species Urban Paddy Field Orchard Rubber Reforestation Cave Protected
Asian black bear 0 0 0 0 1 0 0
Asian golden cat 0 0 0 0 1 0 0
Back-striped weasel 0 0 0 0 0 0 1
Bandicota indica 0 1 0 0 0 0 0
Chinese pangolin 0 0 0 0 0 0 1
Common palm civet 0 0 0 0 1 0 1
Dhole 0 0 0 0 0 0 1
Domestic dog 1 1 1 1 1 1 1
Golden jackal 0 0 0 0 1 0 0
Greater hog badger 0 0 0 0 1 0 0
Large Indian civet 0 0 0 0 1 0 0
Leopard cat 0 0 1 1 1 0 1
Leopoldamys herberti 0 0 0 0 1 1 0
Lesser bamboo rat 0 0 0 0 1 0 0
Maxomys surifer 0 0 0 0 1 0 0
Menetes berdmorei 0 1 1 0 1 0 1
Red muntjac 0 0 0 0 1 0 1
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Table 2. Cont.

Species Urban Paddy Field Orchard Rubber Reforestation Cave Protected
Niviventer mekongis 1 0 0 0 0 0 0
Northern pig-tailed 0 0 0 0 1 0 1
macaque

Rattus andamanensis 0 0 0 0 1 1 0
Rattus exulans 1 0 0 0 0 0 0
Rattus tanezumi 1 1 1 1 1 1 0
Indochinese serow 0 0 0 0 1 0 1
Small Asian mongoose 0 0 0 0 0 0 1
Tupaia belangeri 0 0 0 0 1 0 1
Variable squirrel 0 0 0 0 1 0 1
Wild boar 0 0 0 0 1 0 0

3.5. Species Occurrence in Space

The sessions of the camera traps and the three sessions of the live traps gave a pattern
of species diversity in relation to habitat (Table 1). High species richness was observed in
the protected and reforested areas, situated in higher elevations and at more than 2000 m
from the village (Figures 2 and 7). A low number of species was recorded in plantations
situated from 1000 to 2000 m from the village (Figures 2 and 7), with only three species:
domestic dog, oriental house rat (R. tanezumi), and leopard cat. The species diversity in
croplands and settlements was assessed using only live traps with observations of five
small mammals, although domestic dogs were constantly observed.

(a) ]  Living cages (C) Camera traps
450
@
2
13 ©
i) el
= o 400 camcnts @ ¢
@ £
c c
e c
O 2]  ecnm»am ®» oom e o ccammsmes ° 2
5 o 30
Qo o
£ -
E 3
= E w
= L] (1] L J
10 250
0 1000 2000 3000 0 1000 2000 3000
L herberti e - Wild boar
Variable squirrel
= = Small asian mongoose
Rattus A A
Serow
Pig-tailed macaque{
Maxomys surifer- o-as L Northern treeshrew
Muntjac
w” Tupaia belangeri- ® Lesser bamboo rat
% Leopard cat
-3 8 Large Indian civet
2 Bandicota indica & 3
& @ Indochinese ground squirrel
K &
@ Hog badger
Menetes i @ ® Golden jackal
Dog
Rattus exulans L Dhole
Common palm civet:
Chinese pangolin
Niviventer fulvescens { @
Bat
Back striped weasel
Ratws tanezumi{ @S-8 89 ——-——————- T - Asian golden cat:
Asian black bear

0

1000

Distance from village (meters)

25 000 ) 1000 2000 3000
Distance from village (meters)

Figure 7. Total number of trapping nights (individual values black dots) (a) for small mammal species
trapped (individual values in red dots) by live cages (b) and total number of camera-running days
(individual values black dots) (c) for mammal species recorded (d) in relation to the distance from
village centre (see Figure 3).
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The live traps helped identify four groups of small mammal species: a first group of
forest habitat specialists with L. herberti, M. surifer, and R. andamanensis; a second group
of crop specialists with B. indica; a third group of settlement habitat specialists with R.
exulans; a fourth group of habitat generalist species with R. tanezumi and M. berdmorei
(Figure 5A). Tupaia belangeri (treeshrew) can also be considered as a generalist species as it
was previously trapped in a settlement [14].

The camera traps showed that most identified species were forest specialists, with the
exception of the leopard cat that roamed in plantations together with the domestic dog
(Figure 7b), and more evenly with the serow and Indochinese ground squirrel (Figure 6).

The occurrence of species in relation to the habitats described in the land-use map
(Figure 1b) was assessed at each location of the camera traps or rodent traps (Table 2). The
forest land classes of the land-use maps were separated into three habitats in relation to our
classifications during the field work (see Figure 2) as protected area, cave, and reforested
area. The matrix of the occurrence of mammal species by habitat (Table 2) was then used
for the network analyses (see below).

3.6. Network Analyses

Unipartite network modularity. Three modules were identified in the unipartite
network of mammals based on shared habitats (Figure 8a). A first module associated the
domestic dog, leopard cat, and five rodent species: R. tanezumi, R. exulans, B. indica, N.
mekongis, and M. berdmorei. A second module associated common palm civet, back-striped
weasel, dhole, Chinese pangolin, small Asian mongoose, Northern treeshrew (T. belangeri),
red muntjac, Indochinese serow, Northern pig-tailed macaque, and variable squirrel. The
last module comprised the remaining observed species: Asian golden cat, golden jackal,
greater hog badger, large Indian civet, Asian black bear, wild boar (Sus scrofa), and four
rodent species: M. surifer, R. andamanensis, L. herberti, and the lesser bamboo rat.
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Figure 8. Unipartite networks of (a) mammal species and (b) habitats with modules differentiated
by colours. The links between mammal species depict shared habitats, while the links between
habitats depict shared mammal species (vertices were placed according to the Fruchterman-Reingold
algorithm). Bind: Bandicota indica; Lher: Leopoldamys herberti; Mber: Menetes berdmorei; Msur: Maxomys
surifer; Nful: Niviventer mekongis; Rada: Rattus andamanensis; Rexu: Rattus exulans; Rtan: Rattus
tanezumi; and Tber: Tupaia belangeri.

Two modules were identified in the unipartite network of habitats based on the shared
mammal species identified (Figure 8b). The first module associated the settlement (village),
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cropland (rain-fed land), and plantations (rubber tree and orchard). The second module
associated the protected area, the cave, and the reforestation area.

Host centrality. The domestic dog and R. tanezumi had the highest values of centrality
in the unipartite network of mammal species, followed by the ground squirrel M. berdmorei
and leopard cat (Table A2). The lowest values of centrality were observed for several
species with a low number of observations, such as the Chinese Pangolin, hog badger, large
Indian civet, and lesser bamboo rat.

Habitat centrality. The reforestation area was the central habitat in the network of
habitats followed by the protected area (Table A2). Human settlement (village), cropland
(rain-fed land), and plantations (rubber tree and orchard) had the lowest values of centrality.

Bipartite network modularity. Using the data of Table 1, four modules were identified
in the bipartite network of mammal species and shared habitats (Figure 9). A first module
associated the urban habitat with two rodent species: R. exulans and N. mekongis. A second
module associated the protected and forested habitats with ten species. A third module
linked three human-dominated habitats (rain-fed crop, orchard, and rubber plantation)
with five species, including the four top central species in the unipartite network of mammal
species (Figure 8a and Table A2): domestic dog, R. tanezumi, M. belangeri, and leopard cat.
The last module associated the reforestation area and the cave with the few remaining
species. The reforestation area was also the most central habitat in the network of habitats
(Figure 8b and Table A2).
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Figure 9. Modularity of the bipartite network of the occurrence of mammal species in habitats
(data and occurrence of mammals from Table 2, habitat types obtained from land-use map and field
observations to differentiation protected area, reforestation area, and cave). There is four modules
(red square line) of the occurrence of mammal species in habitats (blue rectangles).

4. Discussion

Land use changes are a major driver of biodiversity changes. While defaunation is
linked to deforestation [26], refaunation may follow ecological restoration and reforesta-
tion [27]. Our study investigated the diversity of mammal communities along a gradient
from a protected area to a human settlement through a reforested area. The use of data gath-
ered from camera traps and live traps implemented for the Spillover Interface project [10]
seems to confirm the role of reforestation in the refaunation process.

A high diversity of mammal species was observed in the reforested area. Moreover,
based on the results of the network analysis, the reforested area appears to be central in
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the sharing of mammal species between human-dominated habitats, such as plantations,
and the protected forested area. The reforested area is then an interface between protected
area, plantations, and cropland. The cave is also an interface with both the protected and
reforested areas, although hosting a low diversity of terrestrial mammal species. Several
species, such as common palm civet and red muntjac, were observed only in the reforested
and the protected areas, while some other species were observed in both the reforested area
and plantations, such as leopard cat and synanthropic small mammals.

Synanthropic species are identified on the basis of their occurrence in human-dominated
habitats [9]. Our results confirm that some synanthropic species were strictly associated
with settlement habitats, such as the rodent R. exulans, and with cropland, such as the
rodent B. indica. Some species were more habitat generalist, such as the rodents R. tanezumi
and M. berdmorei. The case of R. tanezumi is of importance as this synanthropic species
is a reservoir of several important zoonotic and emerging infectious diseases [7,28]. The
network analysis confirmed the high centrality of R. tanezumi in the sharing of habitats and
its co-occurrence with various mammal species, including the domestic dog. This rodent
species was previously mentioned as a bridge species favouring disease transmission
between habitats [9,14]. The ground squirrel M. berdmorei should merit attention due to its
synanthropic behaviour, its centrality in the network of sharing habitats, and its potential
role in emerging infectious diseases [29].

Our study also reveals the importance of the domestic dog. Free-roaming dogs were
observed in all habitats from the human settlement to the protected area. The domestic dog
is a potential threat for wildlife worldwide [30]. The domestic dog is also central in the
sharing of zoonotic diseases to humans [31,32].

One limitation of our design concerned the number of camera days between habitats
with a lower number of running camera days between the reforested area (398 camera
days by camera traps) and plantation and orchard (284 camera days per camera traps).
However, the number of detections by day did not appear to differ between habitats for the
four observed species, including the domestic dog, suggesting no bias in species detection
between habitats. The actual number of species in Saen Thong is higher than the observed
ones according to the estimators, but several species known to be present according to
the live trapping cannot be confidently identified using camera traps. Finally, our design
followed the findings of Kay et al. [33] with 25-35 camera sites needed for precise estimates
of species richness and each camera running for 3-5 weeks.

The next step of the Spillover Interface project is to investigate the sharing of viruses
among small mammals and domestic dogs. We hypothesise to find a high diversity of
zoonotic agents in synanthropic small mammals (i.e., R. tanezumi and M. berdmorei) living
in interface habitat (i.e., reforested habitat) according to the present study. However, further
studies should also investigate how reforestation and associated refaunation may reduce
the density of synanthropic species by predators (such as the leopard cat) and potentially
mitigate the transmission of zoonotic diseases.

5. Conclusions

Our study helps to identify the role of reforestation in the refaunation process [4] using
a design of camera traps [33] and live cage traps [14], which could contribute to the role
of restoration to refaunation [34,35] and decrease zoonotic risk [36]. Our study suggests
that the reforested habitat may act as an interface between human-dominated habitats and
protected areas allowing contacts among synanthropic, domestic mammals, and wildlife.
Our study is a first step to identify disease transmission or spillover at the interface of
habitats and wildlife.
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Appendix A

Table Al. List of mammal species identified using camera traps with number of detections and
stations.

Mammal Species

Scientific Name Number of Detections Number of Stations

Asian black bear

Asian golden cat
Back-striped weasel
Chinese pangolin

Common palm civet

Dhole

Domestic dog

Golden jackal

Greater hog badger
Indochinese ground squirrel
Large Indian civet

Leopard cat

Lesser bamboo rat

Red muntjac

Northern treeshrew
Northern pig-tailed macaque
Indochinese serow

Small Asian mongoose
Variable squirrel

Wild boar

Ursus thibetanus 3 3
Catopuma temminckii 5 5
Mustela strigidorsa 2 1
Manis pentadactaly 1 1
Paradoxurus hermaphroditus 20 7
Cuon alpinus 2 1
Canis lupus domesticus 19 14
Canis aureus 1 1
Arctonyx collari 2 1
Menetes berdmorei 23 6
Viverra zibetha 1 1
Prionailurus bengalensis 28 10
Cannomys badius 1 1
Muntiacus muntjak 50 12
Tupaia belangeri 103 9
Macaca leonina 9 7
Capricornis milneedwardsi 46 17
Herpestes javanicus 1 1
Callosciurus finalaysonii 49 14

Sus scrofa 1 1
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Table A2. Ranked values of centralities of unipartite network of mammal species, based on shared
habitats, and of habitats, based on shared mammal species (see also Figure 6).

Mammal Species Centrality Habitat Centrality
Domestic dog 1.000 Reforestation area 1.000
Rattus tanezumi 0.962 Protected area 0.935
Leopard cat 0.653 Cave 0.359
Menetes berdmorei 0.592 Orchards 0.289
Leopoldamys herberti 0.286 Rice field 0.206
Rattus andamanensis 0.286 Rubber plantation 0.206
Bandicota indica 0.240

Niviventer mekongis 0.204

Rattus exulans 0.204

Common palm civet 0.156

Red muntjac 0156

Northern pig-tailed macaque 0.156

Indochinese serow 0.156

Northern treeshrew 0.156

Variable squirrel 0.156

Back-striped weasel 0.080

Chinese pangolin 0.080

Dhole 0.080

Small Asian mongoose 0.080

Asian black bear 0.078

Golden jackal 0.078

Maxomys surifer 0.078

Wild boar 0.078

Asian golden cat 0.078

Greater hog badger 0.078

Large Indian civet 0.078

Lesser bamboo rat 0.078

Table A3. Number of small species trapped by sex.

Species Males (n) Females (n)
Bandicota indica 0 2
Leopoldamys herberti 1 4

Maxomys surifer 3 4

Menetes berdmorei 3 2
Niviventer mekongis 0 2

Rattus andamanensis 14 6

Rattus exulans 0 2

Rattus tanezumi 10 17

Tupaia belangeri 0 1
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