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Editorial
Dear fellow reader,
Once again, I am glad to present you with the latest issue of Suiform Soundings.
Observing wild pig species can sometimes be a real challenge. For instance, last October I
travelled to Sulawesi in Indonesia. One of my aims of this journey was to see Sulawesi babirusa
(Babirousa celebensis) in the wild. Therefore, I went to Gorontalo province in the north and from
there headed into the forest northwest. To get there I first had to drive by car and then by
motorbike for several hours. After a stop in small village in the middle of nowhere I had to walk
through palm oil plantations and along cornfields. Then I waded through a river and made a stop
at a ranger station.
The ranger of this station took me to a hide near to a mud wallow in the rainforst. For hours and
hours I sat in this stifling hide trying to make no noise, no talking with a friend who accompanied
me, no sudden movements, just silently sitting in the hide waiting for babirusas. Every small
natural draft offered a short relief. Eventually, some Heck's macaques (Macaca hecki) passed,
followed by a Sulawesi water monitor (Varanus salvator). Finally, some female babirusas entered
the stage with their piglets ready to wallow in the mud. Later on, some male babirusas with their

Male and juvenile Sulawesi babirusas (Babirousa celebensis) at a mud wallow in northern Sulawesi. Photo: T. Braasch
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impressive curved tusks visited
the scene. To see these wild pigs
in their natural habitat, to watch
them wallowing in the mud or for
the piglets fighting and playing
was fascinating. Over several
days I sat in this hide during the
whole day waiting for the
babirusa to come.
Overall, I observed 25 babirusa
over more than 30 observations. I
had seen babirusa in zoos many
times before but these moments
in the wild were breathtaking. To
watch a group of seven babirusa
and their interactions with each
Sulawesi babirusa sow (Babirousa celebensis) with her piglet at a mud wallo in northern
other, to observe the piglets
Sulawesi. Photo: T. Braasch
playing with their mother, to
observe the big males with their tusks laying in the mud…, these were the unique highlights of my
trip. Later I visited the Togean Islands in the Gulf of Tomini south of Gorontalo.
The Togean Islands harbour the endemic Togean babirusa (Babirousa togeanensis). A guide on
Kadidiri Island told me that he had seen Togean babirusas on this island five times during the
past year and showed me a photo that he had taken of a female babirusa. Just that day he had
seen a female babirusa. Later other people told me that hunting is a real problem on these
islands. The local people hunt wild boar but do not discriminate between feral domestic pigs and
babirusas. On Kadidiri Island the single male that had been observed several times last year was
killed by a hunter last August. There is a need to protect these unique babirusas on the Togean
Islands.
Protecting wild mammals can sometimes be dangerous to life. One of the articles in this issue
was written by Josue Aruna. He and his family were threatened and members of his family were
tortured because of his conservation activities for hippos and other wildlife in Parc National de
Kahuzi Biega and Réserve naturelle d’Itombwe in the Democratic Republic of Congo. My last
information was that he had to hide himself and could not continue his conservation activities. I
am very grateful that he has sent me his article for publication in the newsletter! Let us all hope
that his life will improve as soon as possible!
With warm regards,
Thiemo Braasch
Chief Editor Suiform Soundings
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African Wild Pigs: Conservation Status and Research Efforts
by Rafael Reyna*, Jean Pierre d’Huart and Mario Melletti
*Email: rreyna@ecosur.mx

Introduction

The wild pigs of the world are important species due to their ecological impact on the ecosystems
as seed predators, soil modifiers, seed dispersers and prey of large carnivores among others.
Wild pigs are also very important for subsistence hunters around the world who depend on wild
meat to supply their protein needs; they are one of the most common meat found in bushmeat
markets in Western and Central Africa (Leslie and Huffman 2015). However, almost all species of
wild pigs are currently facing a significant decline of their populations due to habitat
encroachment and high poaching and hunting pressure (Meijaard et al. 2011).
SubSaharan African wild pigs are not the exception. With five recognized species, African wild
pigs are facing decline of almost all their populations due to heavy poaching and increasing loss
of suitable habitat (d’Huart, et al. 2016, ReynaHurtado et al. 2016). For example, the Red river
hog (Potamochoerus porcus) is one of the most hunted wildlife species for subsistence hunters
and for bushmeat trade in the Congo Basin and in western Africa. In Gabon red river hog and

The participants of the workshop about African wild pigs. Photo: Y. de Jong
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duikers made 40 % of the meat sold in
markets (Lahm 1990, Wilson & Mitter
meier 2011 in Melleti et al. 2017).
Similarly, in northern Congo, red river
hogs are a preferred bushmeat species
making up the most of the biomass
consumed by local communities (WCS
NouabaléNdoki Project, unpublished
data). Moreover, in a recent study in the
Cross River National Park (Nigeria), this
species still remains one of the most
hunted and sold in the markets (Lameed
et al. 2015).
Another African forest species of wild pigs
is
the
forest
hog
(Hylochoerus
meinertzhageni), which is currently
divided in three subspecies that in the
opinion of some experts should be raised
to the species level increasing the
number of subSaharan species of wild
pigs to 8 (see Gongora et al. 2017 for
more details). The eastern subspecies of
forest hog (H. m. meinertzhageni), known
also as the "true" giant forest hog, is
endangered due to poaching and hunting
Discussions at the workshop. Photo: R. Reyna
pressure and loss of forested habitat. It
survives in small, isolated populations in Uganda, Ethiopia, Kenya and has disappeared from
Rwanda and Burundi (d’Huart et al. 2016, ReynaHurtado et al. 2017). The other two subspecies
are also declining, especially the one living in Western Africa countries (H. m. ivoriensis) with an
increasingly patchy distribution in Guinea, Sierra Leone, Liberia, Côte d’Ivoire and Ghana
(d’Huart et al. 2016).
The last forest/bushy species, the bushpig (Potamochoerus larvatus) has a more extended
distribution and apparently some stable populations. However, there is limited information on their
ecological requirements, which similarly to the other forest species remains practically unknown
for the northern range of the distribution but with some notable exceptions for southern African
countries (see Seydack 2017 for more details) There is also no information on several of their
populations and there is evidence that some populations have been dramatically reduced (Kibale
National Park, Uganda ReynaHurtado pers. obs.) The common warthog (Phacochoerus
africanus) and desert warthog (Phacochoerus aethiopicus), despite being classified as Least
Concern, have some populations decreasing, especially the desert warthog range due to human
caused habitat degradation, loss and fragmentation, competition with livestock for water and
food, and hunting by people (de Jong et al. 2016). The common warthog apparently is doing well
in some southern African countries where even some culling has taking place due to increasing
car accidents (M. Melletti pers. obs.)
Despite the important economic and ecological value of the African wild pigs, there have been
relatively very few ecological studies dedicated to them. For example group size and range
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movements remain unknown for the red river hog with only anecdotic assessments of group
movements (Melletti et al. 2017) but not a single study specifically focus on movement. Giant
forest hogs are also unknown in most of their range with few, but valuable, efforts to study them,
one in Virunga National Park in DRC where habitat use, diet, group size and behavior, body
growth, reproduction and population dynamics were investigated (d’Huart 1978), one in
Aberdares National Park, Kenya where group size and the use of salt licks were investigated
(Kingdon 1979), and a recent study on Kibale National Park, Uganda, that is investigating group
size and movements (ReynaHurtado et al. 2017). However, to our knowledge, there seems to be
no study on population estimates from the central and western parts of their range and almost all
available estimates are from Eastern Africa and relate to H. m. meinertzhageni.
Bushpigs, despite being more widely distributed, have very few studies mainly focused on crop
raiding dynamics and basic biological aspects (Seydack 2017) but not on its spatial requirements,
neither group size, or population dynamics. Recent investigations on the biogeography of the two
species of warthog have been carried out in Kenya and in the Horn of Africa (de Jong et al.
2016a,b) and only the common warthog has been studied more extensively mainly in Southern
Africa.

Objectives

Because of all those gaps in our knowledge we organized a symposium that brought together
experts and people interested in African wild pigs ecology and conservation to achieve three main
goals:
First, to create a group of specialists interested in working together for the conservation of African
wild pigs. Second, to elaborate an updated, actionoriented document that will summarize what is
known about the species distribution, range contraction or changes, population status, advances
in ecological information and important gaps in knowledge. And third, to identify the main
risks/threats they are facing, and the urgent conservation actions needed to ensure longterm
conservation of the African wild pigs.

Results

In this meeting we found that the five species of African wild pigs have been largely neglected by
scientific studies and that there are still enormous gaps on their population dynamics, their current
status in the wild, the main threats and their basic movements patterns. These findings in
conjunction with the fact that there is a population declining trend for at least three of these
species (all species except common Warthog Phacochoerus africanus and maybe bushpigs
Potamochoerus larvatus) pose a risky status for these species as they have been eradicated from
large portions of their original distribution range.
In general for each species we found that:
1. Giant forest hog (Hylochoerus meinertzhageni). Its population is being fragmented and
reducing in almost all of its distribution range except maybe in the Congo basin. The Eastern and
Western populations of this species are suffering from poaching and habitat fragmentation.
2. Red river hog (Potamochoerus porcus). Despite to be one of the main hunting targets in the
Congo basin, there is no formal assessment of their populations or their basic ecological aspects.
There is not a single study on the movement patterns of this species There is evidence that the
populations are suffering great harvest rate by subsistence hunters mainly for bushmeat trade
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along all its distribution range (e.g. in Senegal it is threatened and totally protected by law; F. Jori,
pers. comm.).
3. Bushpig (Potamochoerus larvatus). This species has a large distribution range along the
eastern and south regions of Africa but apparently is being constrained to only few areas due to
high poaching rate on the populations and due to human conflict with villagers along all the
distribution range caused by their crop raiding behaviour (Seydack 2017).
4. Desert warthog (Phacochoerus aethiopicus). Several recent studies on the distribution and the
comparative biogeography of this species have been conducted (De Jong et al. 2016 a,b). The
species has the smallest range of all the African pigs species but the conservation status of the
populations has still to be ascertained.
5. Common warthog (Phacochoerus africanus). This is the only species that seems to be widely
distributed and locally abundant. However, there are areas where the species is also suffering
heavily poaching and hunting pressure (e.g. Senegal).
In general the conclusions of the Kibale meeting were that African wild pigs species are declining
at alarming rates, that there are important gaps in our knowledge of their ecology, and that the
scientific community has unjustifiably neglected them for too long. These facts can pose a serious
risk for the choice of our actions aimed at the survival of their population. This meeting also
provided the right arena for the creation (or revitalizing) of our Wild Pig Specialist Group
members advocating for African Wild Pigs conservation and research. We created therefore a
working group that:
 is currently updating the distribution range of the species,
 has created a database (“WildPigsBase”) on field observations and a Resource Platform listing
and making available the key publications on the five species,
 will organize a next meeting in Kenya, and
 is encouraging new (and young) scientists to focus their research on these interesting species.
Finally, a declaration in favour of African Wild Pigs Conservation was written (see below) during
the meeting to express our concern about their populations and conservation status of these
species across their distribution range.

KIBALE CALL IN FAVOR OF WILD PIG CONSERVATION
We, the participants of the 1 st African Wild Pigs Meeting, after reviewing the conservation
status, the research efforts, and the current threats to the five species of the African Wild
Pigs (Giant Forest Hog, Common Warthog, Desert Warthog, Bushpig and Red River Hog),
are concerned by the contraction of their distribution, the decline of abundance of their
populations and the limited scientific knowledge and conservation actions.
African Wild Pigs are essential to the functioning of ecosystems. We must do all we can to
conserve these interesting but neglected species. We are, therefore, calling for increased
scientific research into the ecology of these species and for more conservation efforts to
reduce the threats to these species.
Kibale National Park, Uganda
1 5 October 201 9
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Use of artificial drinking containers by collared peccary during the dry season in a semiarid tropical habitat in Central Mexico
Salvador Mandujano1* and Carlos A. HernándezGómez2
1Red

de Biología y Conservación de Vertebrados, Instituto de Ecología A.C., Xalapa, Ver., México.
2Programa

de Posgrado, Instituto de Ecología A.C., Xalapa, Ver., México.

*Correspondence author: salvador.mandujano@inecol.mx

Abstract

The collared peccary (Pecari tajacu) requires water to satisfy its daily needs, this aspect is crucial
in seasonal habitats with low availability of this resource. The objective of this study was to
analyze the use of artificial drinking containers by the collared peccary during the dry season in
the TehuacánCuicatlán Biosphere Reserve, Mexico. Artificial drinking containers were monitored
using 26 cameratraps during the dry seasons of 2014, 2016 and 2018. A total of 62 visits of
collared peccaries during 2,334 trapday were obtained. Peccaries visit water resources during
night and dawn hours. Considering the short distance among the 26 artificial drinking containers
in less than 1 km2, and the photographs obtained in few cameras, the data suggest that few herds
used these resources. Development of artificial drinking containers in semiarid tropical habitat
such as the study site are an important source for wildlife. However, more studies are needed in
order to evaluate the quantitative effects on population dynamics of this and other species. We
suggest that artificial drinking containers should be placed at a greater distance from each other
so that they can be used by a greater number of herds of collar peccary.
Key words: cameratrapping, daily visits, management, TehuacánCuicatlán Biosphere Reserve.

Introduction

A common wildlife management practice in several parts of the world is to improve habitat quality
through the installation of artificial drinking containers (Halloran & Deming, 1958; de Leeuw et al.,
2001; Redfern et al., 2005; Epaphras et al., 2008; Hayward & Hayward, 2012; Sutherland et al.,
2018). The objectives of these drinking containers are to counteract the loss and degradation of
natural water sources, expand distribution, increase productivity, reduce mortality and favor
management. (Thrash et al.,1995; Rosenstock et al., 1999; Destefano et al., 2000; O’Brien et al.,
2006; Smit & Grant, 2009). In Mexico, the installation of artificial drinking fountains is a common
practice mainly in the northern areas of the country (VillarrealGonzález, 1999).
The collared peccary (Pecari tajacu) is a species with wide distribution in the tropical dry forests in
Central and Pacific region of Mexico (Mandujano & MartínezRomero, 2002; Mandujano et al.,
2013). In particular, this species inhabitat in the TehuacánCuicatlán Biosphere Reserve (Ortiz
Garcia & Mandujano, 2011; OrtizGarcia et al., 2012). The observations suggest that the
population size of this ungulate could be like the whitetailed deer (Odocoileus virginianus) in
some locations of this reserve (CruzJácome et al. 2015; PérezSolano et al., 2018). As a
measure to improve habitat conditions, artificial drinking containers have been installed in
different locations of this reserve to provide water to wildlife during the dry season (Mandujano &
HernándezGómez, 2019). Consequently, it is important to quantitatively assess whether these
practices positively affect wildlife as a measure of success of habitat improvement practices (e.g.,
Rosenstock et al., 1999; Simpson et al., 2011).
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As part of a study where the role of artificial drinking containers in a Unit of Sustainable
Management and Conservation of Wildlife (UMA in Spanish) is being evaluated for mammals
(HernándezGómez, 2019), bird species (GonzálezGarcía et al., in preparation), and the white
tailed deer (Mandujano & HernándezGómez, 2019), in this paper we analyzed the use of artificial
drinking containers by collar peccary during the dry season, and we discuss the possible
effectiveness of this habitat management practice in the study region.

Study site

The study area was in San Gabriel Casa Blanca in the municipality of San Antonio Nanahuatipam
within the TehuacánCuicatlán Biosphere Reserve in the state of Oaxaca, México (Mandujano et
al., 2016). It has a territorial extension of 5,900 ha; it is located between the coordinates
17°39’—18°53’ N and 96°55’—97°44’ W; the relief consists of rugged, ravines and hills (Figure 1).
The climate is hotsemidesert with an average annual temperature of 24° C and a total annual
rainfall of 438 mm with a rainy season and a dry period (November to May) very marked. The
land is divided in 63% of tropical dry forest, 28% of crassicaule scrub, 8% dedicated to
agriculture, and 1% to urban settlements (BarreraSalazar et al., 2015). Since 2012, the study site
was registered as an extensive UMA for the conservation and exploitation of whitetailed deer and
other species (Mandujano et al., 2016). As a measure to increase habitat quality, between 2014

Fig. 1. Localization of San Gabriel Casa Blanca within the TehuacánCuicatlán Biosphere Reserve, Mexico.
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and 2016, 28 artificial drinking fountains were installed in an area of approximately 63 ha. Two
types of drinking containers were built: Type 1 has a square shape, is at ground level, has a
capacity of 100 liters; Type 2 has a circular shape with a depth of 40 cm; and it is raised 30 cm
from the ground which allows to enter the drinking fountain (Figure 2). The number of drinkers is
15 and 13 for types 1 and 2, respectively.

Fig. 2. Example of the two types of drinking containers models present in the Wildlife Management Unit: Type 1 (A) and Type 2 (B).

Methods

To evaluate the use of the drinking fountains, 5, 9 and 12 cameratrap were placed in the during
the dry season (January to May) in 2014, 2016 and 2018 respectively (Figure 3). In total, 18
different drinking fountains were monitored during the three years. The cameras were placed
approximately 50 cm from the ground and programmed to take 3 consecutive photographs with a
waiting time of 15 seconds for a new sensor activation. The cameras were checked monthly, SD
memories and batteries were changed. The visit rate was calculated as No. events / total days x
100 for each sampling period. Oneway analysis of variance and the post hoc Tukey test were
used to determine statistical differences among years. The overlap package (Ridout and Linkie,
2009) was used to know the peccary at the drinking fountains. The analyses were performed in
the programa R version 3.6.0 (R Core Team, 2019).

Results

The sampling effort was 502, 924 and 908 nights/trap for 2014, 2016 and 2018 respectively. The
number of events in those years were 54, 1 and 7 registers in the drinking fountains. The average
visit rate was 11.9, 0.14 and 0.73 herds/100 day in 2014, 2016 and 2018, but there was no
statistical significant differences among years (F=2.91, P=0.07). The 85% of the visits in 2014
took place at the same artificial drinking containers.
Collared peccaries used the artificial drinking containers to drink and also to wallow in the mud. It
was common to record the visit of the herd (possibly 6 to 9 individuals) and to observe them
resting, and even copulating in the month of April (Figure 3). The highest frequency of visits
occurs between 18:00  03:00 h and from 06:00  10:00 h (Figure 4).

Discussion

The collared peccary is an ungulate with wide adaptation capacity to different environmental
conditions from semiarid areas and xerophilous scrublands, to temperate forests, wet and dry
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Fig. 3. Examples of collar peccary herd using artificial drinking containers during the dry season.
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tropical forests, and others
(March & Mandujano, 2005;
Mandujano & ReynaHurtado,
2019; ReynaHurtado et al.,
2019). Similar to other mammals
inhabiting arid habitats (Nagy,
1994), collared peccary requires
drinking water to meet metabolic
and nutritional requirements
(Zervanos & Day, 1977; Sowls,
1997; Fuller et al., 2014). In
tropical regions with marked
temporality in the availability of
resources, ungulates satisfy
their water requirements by
consuming certain types of
plants, fruits, flowers and
succulent parts, also taking
advantage of dew and using
Fig. 4. Pattern of daily visits to the artificial drinking containers by the collar peccary during
natural deposits (Mandujano &
the dry season.
Gallina, 1995; MartínezRomero
y Mandujano, 1995; Mandujano & MartínezRomero, 1997; Vaughan & Weis, 1999; Villarreal
Espino & Marín, 2005; MartínezKú et al., 2008; CharreMedellín, 2012; DelgadoMartínez et al.,
2017; LandázuriParedes et al., 2017).
Relative to other species as whitetailed deer (Mandujano & HernándezGómez, 2019), the
collared peccary within the study area had few visits to the drinking fountains during the three
sampling periods. Most of these visits were concentrated in 2014 and happened in a single
drinking fountain. The average reported visit rate found in 2014 is higher than that reported for
this species in the sartanejas in Yucatán (DelgadoMartínez et al., 2017) but lower than the visits
reported in Michoacán springs (CharreMedellín, 2012). In contrast, the visit rate found in this
study is lower than that found for whitelipped peccary (Tayassu pecari) in Guatemala (Moreira
Ramírez et al., 2016). The visits to the water sources happened mainly during the night and at
dawn until 10 h. This pattern is different from that reported in the Chimalapas region and in the
Isthmus of Tehuantepec where the peccary presents catemeral and diurnal activity patterns,
respectively (CortésMarcial and BrionesSalas, 2014; LiraTorres and BrionesSalas, 2012),
while in Michoacán when monitoring springs, diurnal and crepuscular patterns were found
(CharreMedellín, 2012).
Our data did not allow a statistical analysis to know the relationship among visits rate to the
artificial drinking containers, and weather and prey risk. These factors affect and could predict
mammals’ visitation to artificial drinking containers (Harris et al., 2015), in particular for peccaries
in tropical habitats (ReynaHurtado et al., 2009; Hofmann et al., 2016). The study area, similar to
other tropical dry forests, present a markedly seasonally in precipitation patterns. The dry season
is from December to May but its severity depends on summer rains and possible winter rains, and
this affect food and water availability (Mandujano, 2006). The principal predators are puma (Puma
concolor) and coyote (Canis latrans). These species visit the studied site but their frequencies
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were relatively low (CruzJácome et al., 2015). Therefore, we assume that predation risk while
visits the artificial drinking containers is low for collared peccary.
Considering the social behavior of this species, data from 2014 suggest that few herds (probably
only one or two) used the same artificial drinking containers. The 28 artificial drinking fountains
are located in an area of approximately 63 ha. There is few information about the movements and
home environment of the collar peccary in dry tropical forests (Mandujano & ReynaHurtado,
2019). Some data in Costa Rica indicate areas of activity between 83 to 141 ha (McCoy, 1990); in
rainforest the average overlap among the home areas of the three herds was 32% (Judas &
Henry, 1999). This suggest that the artificial drinking containers must be placed at a greater
distance from each other so that they can be used by a greater number of herds of collar peccary
given their territorial habits. Artificial drinking containers in extensive UMAs, mainly in arid
environments such as the study site, are an important source of water for wildlife. However,
similar to other studies (e.g, Krausman & Etchberger, 1995; James et al., 1999; Smit et al., 2007;
Ogutu et al., 2014; McKee et al., 2015) more information is needed to evaluate the quantitative
effects on the population dynamics of this tropical ungulate species.
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Comment changer la gestion des hippopotames en RDC?
How to change the management of hippopotami in the Republic Democratic of Congo?
by Josue Aruna*
Excetive Director of the NGO Congo Basin Conservation Society CBCSNetwork

One of the important populations of common hippopotamus in central Africa occurs around Ruzizi
river which starts at Kivu Lake and flows to Tanganyika lake forming border of three countries:
Democratic Republic of Congo (DRC), Burundi, and Rwanda. Within DRC some important parts
for conservation remain neglected by Congo Institute for Conservation of Nature, despite the fact
that these areas are inhabited by endangered species. In one of these provinces, South Kivu,
common hippopotami inhabit Ruzizi River and Lake Tanganyika and they are protected by local
communities. Unfortunately, this region suffers from a lot of conflicts that induce high movements
of people. These movements are amplified by Ebola virus outbreak in neighbouring province. To
improve the situation, central government called the army to entry this region. However, the
soldiers have very low salary and therefore they participate in hippopotamus poaching. Since
common hippopotamus is listed in Appendix II of CITES, the species is not well protected and it
remains subject of black market between DRC and neighbouring countries. Whereas
hippopotami are protected in Burundi side of Ruzizi river, no protection occurs on the DRC side
where 34 individuals are killed every month. The worst situation is reported around Uvira (DRC)
and Gatumba (Burundi) regions where approximately 5 people and 10 hippopotami are killed
every three months. The biggest issues include: cooperation of local businessmen with militarists,
increase of agriculture, building of houses with allowance of authorities, and establishment of
small local ports. To improve the situation it is necessary to allow conservationists to perform
coordinated actions within all three countries in this region with engagement of local communities.
Key words: Hippos, Ruzizi river, Tanganyika Lake, DRC

Note from the chair of the Hippo Specialist Group

The author (Josue Aruna) was persecuted due to his activity of common hippo conseravtion.
Josue Aruna was attacked at his home on 9th September, members of his family were tortured
and the armed men stole his proprieties including computers and mobile phones. Before he
received several anonymous letters warning him to continue in his activities for nature protection
in KahuziBiega National Park and Itombwe Nature Reserve. After the incident he submitted the
complaint but nothing was done by local authorities.
En République Démocratique du Congo, certaines zones clés pour la biodiversité attirent peu
l’attention de l’Institut Congolais pour la Conservation de la Nature (ICCN) et les espèces qui s’y
trouvent ne bénéficient pas encore de statut particulier de conservation bien qu’elles se trouvent
sur la liste rouge de l’UICN.
Dans la province du SudKivu, la rivière Ruzizi, un exutoire reliant le lac Kivu au lac Tanganyika,
forme une zone transfrontalière entre la RDC, le Rwanda, et le Burundi. Le lac Tanganyika est
également un écosystème transfrontalier entre la RDC et le Burundi. Des hippopotames vivent
dans cette zone sous la protection et conservation des communautés. Cette zone déclarée non
protégée, mais considérée parmi les sites à biodiversité clé dans le hotspot du Rift Albertin à l’est
de la RDC, subit actuellement des chocs liés aux conflits armés et à l’instabilité politique dans la
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sousrégion. Le contexte sécuritaire de la province du SudKivu à l’est de la RDC a connu une
détérioration sécuritaire suite aux attaques par des groupes armés actifs dans la région longeant
la rivière Ruzizi et le lac Tanganyika depuis une décennie. Les statistiques des mouvements de
population compilées par OCHA (20092018) pour les deux provinces (SudKivu et Maniema) font
état de 23 789 443 familles déplacées. À cela s’ajoute le processus électoral au Burundi qui a été
émaillé de violences et a ainsi provoqué un mouvement massif de réfugiés burundais vers la
zone de la Ruzizi côté RDC et vers l’axe UviraFizi au bord du lac Tanganyika. Ce mouvement de
masse des populations civiles étrangères vers la RDC est accompagné de groupes armés
s’opposant au gouvernement burundai. Ces groupes armés ont érigé siège dans les hauts
plateaux d’Uvira et dans la plaine de la Ruzizi et y sèment la panique.
La crainte concernant la situation actuelle de l’épidémie d’Ebola dans la province voisine du
NordKivu, à l’est de la RDC, risque d’accroitre le mouvement des populations fuyant les zones
affectées par cette épidémie vers des zones moins affectées comme la province du SudKivu,
avec comme conséquences probables la destruction et l’occupation des habitats des
hippopotames ainsi que l’intensification des braconnages.
Actuellement les Forces armées de la RDC sont déployées dans cette zone pour assurer la
sécurité de la population contre les groupes armés étrangers et nationaux.
Ces militaires des Forces armées de la RDC vivent avec un salaire insignifiant et se transforment
en braconniers des hippopotames de la rivière Ruzizi et du lac Tanganyika afin d’assurer leur
survie et leur subsistance en vendant les canines et la viande des hippopotames.
Comme les éléphants d’Afrique, les hippopotames de la RDC sont classés comme vulnérables
sur la Liste rouge des espèces menacées de l’UICN. Cependant, les hippopotames sont relégués
à un statut de protection nationale inférieur à celui des éléphants d’Afrique en RDC. Inscrits à
l'Annexe II de la Convention sur le commerce international des espèces de faune et de flore
sauvages menacées d'extinction, les hippopotames de la Ruzizi et du Tanganyika en RDC ne
sont pas protégés et sont exposés à des commerces illicites de leurs dents très recherchées pour
leur ivoire par les commerçants clandestins venant des pays voisins. Ces trafiquants clandestins
profitent de la faiblesse des institutions en charge de la conservation en RDC, se coalisent avec
les militaires, et créent ainsi un marché noir de vente des canines et de la viande des
hippopotames.
La configuration de la zone transfrontalière entre la RDC et le Burundi se partageant la rivière
Ruzizi et le lac Tanganyika est source de confusion. En effet, du côté Burundais, ces espèces
sont particulièrement bien protégées car elles se trouvent dans une aire protégée de la réserve
de la Ruzizi qui est un site d’importance internationale de la convention de Ramsar sur les zones
humides. Au contraire, du côté de la RDC, aucun mécanisme de conservation n’a été mis en
place par l’État congolais.
D’après le monitoring effectué sur la zone, les attaques contre les hippopotames par les militaires
congolais résulteraient en 3 à 4 hippopotames tués chaque mois.
Notons cependant que la fragmentation actuelle de l’habitat de ce grand mammifère dans la
plaine de la Ruzizi et au bord du lac Tanganyika constitue une menace supplémentaire dans une
zone où cette espèce revendique très souvent son espace occupé par la population de la ville
d’Uvira au bord du lac Tanganyika. Cette ville est devenue surpeuplée depuis l’existence des
conflits intercommunautaires et des conflits armés dans la région : les villageois qui ont décidé de
venir s’installer en masse dans cette ville pour des raisons de sécurité et les réfugiés burundais
occupent aujourd’hui les zones habitées par les hippopotames.
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Le phénomène prend de l’ampleur depuis une décennie. Les conflits, l’émergence des groupes
armés, et l’absence de l’autorité de l’État ayant caractérisé la RDC et le Burundi ont amené les
hippopotames à être dans une panique généralisée suite à la chasse orchestrée par les militaires
et les groupes armés qui collaborent avec les commerçants clandestins et les peuples
autochtones, amplifiant la divagation des hippopotames. Le conflit hommeshippopotames
inquiète et s’intensifie. Cette situation se remarque aussi entre la zone de Gatumba au Burundi
voisin et Uvira en RDC. Dans chacune de ces deux zones frontalières de la rivière Ruzizi et du
lac Tanganyika, on dénombre actuellement plus ou moins 10 personnes tuées dans les 6
derniers mois et plus de 10 hippopotames tués tous les 3 mois.
La question de la menace de l’intégrité des habitats des hippopotames par les activités de
braconnage, d’agriculture, d’élevage, et de pêche attise les conflits entre les hommes et les
animaux sauvages. Ces conflits se révèlent par un ensemble de menaces (ravage des cultures,
intégrité territoriale, conquête liée aux partages des ressources naturelles, atteintes à la vie
humaine) occasionnées par différentes espèces animales sauvages, ces animaux sont le plus
souvent tués ou blessés par les populations autochtones.
Cette situation peut s’expliquer par :
1) le braconnage à grande échelle et l’émergence des commerçants clandestins (de canines
d’hippopotames) qui collaborent avec les militaires et groupes armés dans la sousrégion;
2) l’occupation des zones tampon par les paysans pour l’agriculture et l’élevage ;
3) l’envahissement des sites de repos des hippopotames pendant les expéditions de pêche sur le
lac Tanganyika et la rivière Ruzizi ;
4) le nonrespect de la distance exigée pour la protection des rives dans le cadre de la pratique
des cultures et de la construction anarchique des habitations humaines dans la ville d’Uvira;
5) la destruction des rives par l’installation de nombreux petits ports par les armateurs locaux.
Vu le niveau du braconnage que subit le troupeau d’hippopotames de la plaine de la Ruzizi, il est
crucial que les acteurs environnementaux soient accompagnés pour mettre en place des
stratégies favorisant la conservation de cette espèce et le bienêtre des communautés
autochtones. L’encadrement des peuples autochtones sur la protection et l’aménagement des
habitats naturels de cette espèce pourrait être une voie indiquée permettant de contribuer à sa
protection et à la valorisation d’un site d’observation, ce qui renforcerait une approche de
conservation basée sur le marché au bénéfice des peuples autochtones.
La Ruzizi est une rivière ouverte et la principale situé à l’est de la RDC. Le lac Kivu se déverse à
travers la rivière Ruzizi dans le lac Tanganyika après un long trajet d’environ 117 km (BEI, 2010).
La rivière Ruzizi récolte les eaux d’une dizaine d’affluents et forme une séparation naturelle Nord
Sud entre le Rwanda et le Burundi à l’est et la RDC à l’ouest.
La faune de la Ruzizi est très variée et comprend des grands mammifères (hippopotames, guibs
harnachés, sitatungas, civettes d’Afrique, chacals à flancs rayés, servals), une avifaune
constituée de pélicans (blanc et gris), de cormorans, de hérons, d’aigrettes, de chevaliers, et de
guêpiers, et également des petits mammifères et reptiles (Ntakimazi et col. 2000).
Quelques actions clés :
Depuis que les hippopotames sont tués, certaines actions ont été mises en place par notre
organisation:
1) le dépôt d’une plainte contre les militaires congolais qui ont tué des hippopotames ;
2) une campagne de sensibilisation de la population et des militaires;
3) la création d’une coalition sousrégionale des acteurs de la RDC, du Rwanda, et du Burundi
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pour défendre la cause des hippopotames afin de renforcer le plaidoyer et lutter contre le
commerce illégal des canines et des spécimens d’hippopotames.

by Gabriella Flacke
Associate Veterinarian, Department of Animal Health, Zoo Miami, 12400 SW 152nd Street, Miami, FL 33177, USA
The second conservation strategy and planning workshop for the pygmy hippopotamus
(Choeropsis liberiensis) took place at the Cape Hotel in Monrovia, Liberia, 2nd through 4th of July
2019. The pygmy hippo is a species of high conservation concern; it is classed as Endangered
on the IUCN Red List and it only persists within an increasingly fragmented and restricted range
in the Upper Guinean Forest of West Africa. This unique habitat has been severely degraded and
reduced by widescale deforestation for logging, mining, and agriculture.
The workshop was sponsored by the United States Agency for International Development
(USAID), Fauna and Flora International (FFI) and the Forestry Development Authority of Liberia
(FDA). The workshop was attended by representatives from all four range countries within the
Upper Guinean Forest ecosystem where the pygmy hippo is found – Côte d’Ivoire, Guinea,
Liberia and Sierra Leone. There were also representatives present from FFI Liberia, the Species
Survival Commission of the International Union for Conservation of Nature and Natural
Resources (IUCN SSC) Hippo Specialist Group, the Pygmy Hippo Species Survival Plan (SSP),
and other local Liberian nonprofit conservation organizations. A total of 60 participants were in
attendance. The workshop was moderated by Dr. David Mallon (cochair of Antelope Specialist
Group, IUCN SSC), who also moderated the first conservation strategy and planning workshop
for this species, which took place in Monrovia, Liberia in 2010. The workshop was presented in
both English and French, with live translation throughout.
Workshop logo design courtesy of Dan Barrett, Cambridge, United Kingdom
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The first day of the workshop included a status update, where each range country presented the
current population estimates for pygmy hippos within protected areas. These representatives also
discussed conservation and research activities that have taken place since the previous
workshop in 2010. A status update for the ex situ population under managed care was also
provided.
Because this species is both cryptic and elusive, it is very difficult to estimate population numbers
and establish accurate counts; however, all four range countries reported the number of pygmy
hippos to be declining. Maps were presented which included data for confirmed and unconfirmed
recent sightings of animals or signs (footprints, dung, camera trap images) compared to historic
distribution. The pygmy hippo is also found in several transboundary areas, including in the
Grebo/Cavally regions between Liberia and Côte d’Ivoire, in the Gola region between Sierra
Leone and Liberia, and along the border between Liberia and Guinea. The areas of the presence
of the species is very well defined in all range countries; however, population estimates remain
unknown throughout the species’ range. In general, the situation is most critical in Guinea and
most stable in Côte d’Ivoire.
Each range country also presented a risk assessment to identify the most important threats to the
species within and outside of protected areas. Pygmy hippos have full legal protection under the
1968 African Convention on the conservation of Nature and Natural Resources. The species is
also legally protected by national laws in all range states. The main threat to survival across the

Participants of the Pygmy Hippo Regional Conservation Strategy Workshop.
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species’ range was identified as habitat loss and fragmentation. The largest scale of deforestation
was reported from Sierra Leone and Guinea. The other major threats included mining activities
(both commercial and individual), the pollution and poisoning of fresh water sources, and
poaching (for bush meat). A newer threat is the building of hydroelectric dams in Sierra Leone that
will flood pygmy hippo habitat. A very critical issue underlying all of the threats to survival is the
lack of adequate financial and logistical support for environmental law enforcement in most of the
range countries.
On the second day of the workshop the participants divided into four working groups to further
analyze and characterize the main threats to pygmy hippo survival in the region. A number of
goals, objectives, and actions to achieve each objective, were developed by these working
groups. These activities took considerable time and effort, but everyone worked together
efficiently in a lively and interactive framework that provided interesting and varied perspectives
from all of the different stakeholders. On the third day, the consolidated data from each working
group was presented. The finalized version of the conservation strategy to result from this
workshop is currently being compiled by Dr. David Mallon and will be published in 2020.
An important new resource for pygmy hippo conservation has been published since the first
conservation strategy workshop in 2010, a natural history book entitled “The Pygmy Hippo Story –
West Africa’s Enigma of the Rainforest.” As a result of the workshop, efforts are underway to
make this book available to those who are actively involved in pygmy hippo conservation within
Côte d’Ivoire, Guinea, Liberia and Sierra Leone.

Veterinary, Genetic and Physiological Studies
Emergent subtype of hepatitis E virus genotype 3 in wild boar in Spain
CaballeroGomez, J., JimenezRuiz, S., LopezLopez, P., Vicente, J., Risalde, M.A., Cano
Terriza, D., Frias, M. Barasona, J.A., Rivero, A., GarciaBocanegra, I., RiveroJuarez, A. 2019
TRANSBOUNDARY AND EMERGING DISEASES Vol. 66 (5): 18031808, DOI:
10.1111/tbed.13251
Wild boar (Sus scrofa) is considered as the main wildlife reservoir of zoonotic hepatitis E virus
(HEV) genotypes. The aim of this study was to evaluate the circulation of HEV in freeranging wild
boar in the Donana National Park (DNP), Spain. Blood samples were collected from 99 wild boar
in the DNP during 2015. Sera were analysed in parallel using indirect ELISA and realtime RT
PCR. A total of 57 of the 99 tested animals (57.6%; 95%CI: 47.8%67.3%) had antiHEV
antibodies, indicating that this virus is widespread in wild boar in the DNP. HEV RNA was
detected in one animal and phylogenetic analysis showed that the sequence isolated belonged to
subtype 3r. The results suggest a potential risk of zoonotic transmission of this novel HEV3
subtype, which could be of public health concern. Further studies are required to assess the role
of wild boar in the epidemiology of HEV3r and to determine the infectivity of this emergent HEV
subtype in other species, including humans.
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Free-Ranging Pig and Wild Boar Interactions in an Endemic Area of African Swine Fever

CadenasFernandez, E., SanchezVizcaino, J.M., Pintore, A., Denurra, D., Cherchi, M., Jurado,
C., Vicente, J., Barasona, J.A. 2019
FRONTIERS IN VETERINARY SCIENCE Vol. 6: 376, DOI: 10.3389/fvets.2019.00376
African swine fever virus (ASFV) is spreading throughout Eurasia and there is no vaccine nor
treatment available, so the control is based on the implementation of strict sanitary measures.
These measures include depopulation of infected and incontact animals and export restrictions,
which can lead to important economic losses, making currently African swine fever (ASF) the
greatest threat to the global swine industry. ASF has been endemic on the island of Sardinia since
1978, the longest persistence of anywhere in Eurasia. In Sardinia, eradication programs have
failed, in large part due to the lack of farm professionalism, the high density of wild boar and the
presence of nonregistered domestic pigs (freeranging pigs). In order to clarify how the virus is
transmitted from domestic to wild swine, we examined the interaction between freeranging pigs
and wild boar in an ASFendemic area of Sardinia. To this end, a field study was carried out on
direct and indirect interactions, using monitoring by camera trapping in different areas and risk
points. Critical time windows (CTWs) for the virus to survive in the environment (long window) and
remain infectious (short window) were estimated, and based on these, the number of indirect
interactions were determined. Freeranging pigs indirectly interacted often with wild boar (long
window = 6.47 interactions/day, short window = 1.31 interactions/day) and these interactions
(long window) were mainly at water sources. They also directly interacted 0.37 times per day,
especially between 14:00 and 21:00 h, which is much higher than for other interspecific
interactions observed in Mediterranean scenarios. The highly frequent interactions at this
interspecific interface may help explain the more than fourdecadelong endemicity of ASF on the
island. Supporting that freeranging pigs can act as a bridge to transmit ASFV between wild boar
and registered domestic pigs. This study contributes broadly to improving the knowledge on the
estimation of frequencies of direct and indirect interactions between wild and freeranging
domestic swine. As well as supporting the importance of the analysis of interspecific interactions
in shared infectious diseases, especially for guiding disease management. Finally, this work
illustrates the power of the cameratrapping method for analyzing interspecific interfaces.

Dynamics of Aujeszky's disease virus infection in wild boar in enzootic scenarios

CasadesMarti, L., GonzalezBarrio, D., RoyoHernandez, L., DiezDelgado, I., RuizFons, F.
2019.
TRANSBOUNDARY AND EMERGING DISEASES, DOI: 10.1111/tbed.13362
Aujeszky's disease (AD) virus is enzootic in Iberian wild boar, thus posing a threat to the official
eradication of AD on extensive domestic pig farms in Spain. Understanding the dynamics and
drivers of ADV infection in wild boar will help prevent viral transmission at the wild boarpig
interface. This study analyses the dynamics of ADV infection in wild boar and tests relevant
hypotheses in order to identify drivers of ADV infection dynamics. Wild boar sera (N = 971) and
oropharyngeal tonsils (TN, N = 549) collected over 11 consecutive years in southwestern Spain
were tested for ADV antibodies and DNA, respectively. We tested the hypotheses that population
immunity modulates the risk of ADV infection (H1) and that detecting ADV DNA in TN is a good
proxy of the annual ADV infection pressure (H2). This was done by building logistic regression
models that were subsequently employed to test the influence of a series of host population and
host individual factorsincluding predictors of ADV immunity in the populationon the annual risk of
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new ADV infections and on the presence of ADV DNA in TN. The premise of H1 was that there
would be a negative association between the proportion of ADV antibodypositive wild boar in a
given year and the risk of ADV infection of naive individuals. There was, however, a positive
association, and H1 was, therefore, rejected. If detecting ADV in TN had been a good indicator of
ADV infection pressure, a positive association with the proportion of ADV antibodypositive wild
boar would have been found. However, this was not the case and H2 was also rejected. We
confirmed that ADV infection is a dynamic phenomenon. The risk of infection with ADV can
change considerably between consecutive years, and these changes are positively associated
with the proportion of infected wild boar in the population.

Malignant peritoneal mesothelioma in a boar who lived in Calabria (Italy): Wild animal as
sentinel system of human health

Colombino, E., Capella, S., Casalinuovo, F., Racco, R., Pruiti, F., Volante, M., Lo Presti, V.D.,
Belluso, E., Capucchio, M.T. 2019
SCIENCE OF THE TOTAL ENVIRONMENT Vol. 683: 267274, DOI:
10.1016/j.scitotenv.2019.05.254
Mesothelioma is a tumor of the serosal membranes described both in human and veterinary
medicine. While in humans the relationship between mesothelioma and exposure to asbestos and
some other asbestiform minerals is well known, in animals it is still difficult to establish. In this
paper a case of malignant peritoneal mesothelioma probably related to asbestos exposure in a
wild boar is described. At postmortem evaluation the peritoneum, diaphragm and serosal surface
of liver and kidneys showed isolated to coalescent multiple nodular lesions. Samples from
diaphragm, liver and lung were collected to perform microbiological and histological
investigations. To assess the presence of asbestos and/or other asbestiform minerals, SEMEDS
investigations were performed on organs and soil samples collected from the area where the wild
boar lived.
Microbiological investigations were negative for Mycobacterium species. Gross and histological
examination were compatible with a biphasic mesothelioma, with nodules composed of epithelioid
and sarcomatoid elements with high pleomorphism. Immunohistochemistry revealed only
multifocal scattered positivity for WT1 and D240. Asbestos fibres were detected in all samples
(organs and soil) by SEMEDS, demonstrating a potential relationship between the neoplasia and
the exposure to naturally occurring asbestos (NOA).
In conclusion, the results of the present study are further confirmation that wild animals, such as
the boar, are suitable sentinels to indicate the risk of environmental exposure to asbestos for
human populations.

Quantification and genetic diversity of Hepatitis E virus in wild boar (Sus scrofa) hunted
for domestic consumption in Central Italy

Di Pasquale, S., De Santis, P., La Rosa, G., Di Domenico, K., Iaconelli, M., Micarelli, G., Martini,
E., Bilei, S., De Medici, D., Suffredini, E. 2019
FOOD MICROBIOLOGY Vol. 82: 194201, DOI: 10.1016/j.fm.2019.02.005
Hepatitis E is an emerging disease in industrialized countries. The foodborne transmission of
hepatitis E virus (HEV) is associated principally with products derived from the domestic pig, the
wild boar, and deer; however, few quantitative data are available on HEV loads in animals used in
food production. This study assessed HEV occurrence, viral load and genetic variability in wild
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boar hunted for domestic consumption in the district of Viterbo (Central Italy) where high anti
HEV IgG seroprevalence values are reported in humans. A total of 332 liver and 69 intestine
samples were obtained from wild boar hunted between 2011 and 2014. The liver tissue in 54 of
the animals (16.3%) was HEVpositive. Viral loads in quantifiable liver samples (n=29) ranged
between 3.2x10(2) and 3.8x10(5) genome copies (g.c.)/g with a mean value of 1.85x10(4) g.c./g.
A statistically significant positive correlation was found between viral concentration in liver and
intestinal tissue, though mean viral load in the intestines was lower (3.13x10(3) g.c./g). Twenty
six samples were characterized molecularly as genotype 3 (G3) and four subtypes (a, c, f and l)
were detected. Finally, twelve samples with near identical sequences were identified as G3 but
could not be assigned to any of the known subtypes, and could therefore represent a potentially
new subtype.

Tuberculosis vaccination sequence effect on protection in wild boar

DiezDelgado, I., Sevilla, I.A. Garrido, J.M., Romero, B., Geijo, M.V., Dominguez, L., Juste, R.A.,
Aranaz, A., de la Fuente, J., Gortazar, C. 2019
COMPARATIVE IMMUNOLOGY MICROBIOLOGY AND INFECTIOUS DISEASES Vol. 66, DOI:
10.1016/j.cimid.2019.101329
The Eurasian wild boar (Sus scrofa) is a reservoir for tuberculosis (TB) in which vaccination is a
valuable tool for control. We evaluated the protection and immune response achieved by
homologous and heterologous regimes administering BCG and heatinactivated Mycobacterium
bovis (IV). Twentyone wild boar piglets were randomly allocated in five groups: Control,
homologous BCG, homologous IV, heterologous IVBCG, heterologous BCGIV. Significant 67%
and 66% total lesion score reductions were detected in homologous IV (IVx2) and heterologous
IVBCG groups when compared with Control group (F4,F16 = 6.393, p = 0.003; Bonferroni
(Control vs rvx2) p = 0.026, Tukey (control vs IVBCG) p = 0.021). No significant differences were
found for homologous BCG (although a 48% reduction in total lesion score was recorded) and
BCGIV (3% reduction). Heterologous regimes did not improve protection over homologous
regimes in the wild boar model and showed variable results from no protection to similar
protection as homologous regimes. Therefore, homologous regimes remain the best option to
vaccinate wild boar against TB. Moreover, vaccine sequence dramatically influenced the outcome
underlining the relevance of studying the effects of prior sensitization in the outcome of
vaccination.

Comparison of the efficacy of four drug combinations for immobilization of wild pigs

Ellis, C.K., Wehtje, M.E., Wolfe, L.L., Wolff, P.L. Hilton, C.D., Fisher, M.C., Green, S., Glow, M.P.,
Halseth, J.M., Lavelle, M.J., Snow, N.P., VanNatta, E.H., Rhyan, J.C. VerCauteren, K.C., Lance,
W.R., Nol, P. 2019
EUROPEAN JOURNAL OF WILDLIFE RESEARCH Vol. 65(5), DOI: 10.1007/s103440191317z
Field immobilization of native or invasive wild pigs (Sus scrofa) is challenging. Drug combinations
commonly used often result in unsatisfactory immobilization, poor recovery, and adverse side
effects, leading to unsafe handling conditions for both animals and humans. We compared four
chemical
immobilization
combinations,
medetomidinemidazolambutorphanol
(MMB),
butorphanolazaperonemedetomidine (BAM (TM)), nalbuphinemedetomidineazaperone
(NalMedA), and tiletaminezolazepamxylazine (TZX), to determine which drug combinations
might provide better chemical immobilization of wild pigs. We achieved adequate immobilization
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with no postrecovery morbidity with MMB. Adequate immobilization was achieved with BAM
(TM); however, we observed postrecovery morbidity. Both MMB and BAM (TM) produced more
optimal results relative to body temperature, recovery, and postrecovery morbidity and mortality
compared to TZX. Adequate immobilization was not achieved with NalMedA. Of the four drug
combinations examined, we conclude that MMB performed most optimally for immobilization and
recovery of wild pigs.

Canine size, condition and health in wild boars

FernandezLlario, P., Moller, A.P. 2019
JOURNAL OF ZOOLOGY Vol. 309(1): 3542, DOI:10.1111/jzo.12686
Canines in wild boar Sus scrofa constitute weapons used in malemale conflict. We analyzed
extensive data for the ecological correlates of canine size in several study sites in Extremadura,
Spain, to determine their degree of conditiondependence and their relationship with health
status. Boars with relatively large body size had larger canines than small boars. Canine size was
larger in estates without livestock, in estates with low population density, and in estates with rich
holmoak forest. These findings are consistent with predictions for conditiondependent secondary
sexual characters. Boars with relatively large canines had large spleens for their body size,
higher prevalence of Aujeszky's disease and higher prevalence of macroscopic lesions
compatible with Bovine Tuberculosis than boars with relatively small canines. Thus, boars with
large canines that were likely to be dominant and have differential access to females were in
poorer health than boars with small canines. Since the virus responsible for Aujeszky's disease
and Mycobacterium bovis are readily transmitted through direct contact during mating, we
suggest that there is a sexual conflict over mating. Boars with large canines that are most likely to
copulate with sows are also more likely to be a direct cause of transmission of disease to the
sows.

A lateral flow assay for the rapid diagnosis of Mycobacterium bovis infection in wild boar

FrescoTaboada, A., Risalde, M.A., Gortazar, C., Tapia, I., Gonzalez, I., Venteo, A., Sanz, A.,
Rueda, P. 2019
TRANSBOUNDARY AND EMERGING DISEASES Vol. 66(5): 21752179, DOI:
10.1111/tbed.13260
The native Eurasian wild boar (Sus scrofa) is a reservoir of Mycobacterium bovis, the causative
agent of animal tuberculosis (TB), a chronic disease in livestock, companion animals and wild
mammals. Cases of M. bovis infection in wild boar or feral pig have been reported worldwide,
making early detection a priority in the eradication of the disease. Pointofcare diagnostic tests,
such as low cost lateral flow assays, provide high specificity and sensitivity and can be performed
on site, an essential requirement for a rapid screening of wildlife. A lateral flow assay, LFA,
(INgezim TB CROM Ab) for the detection of M. bovisspecific antibodies in wild boar serum and
blood has been developed based on MPB83, one of the major immunogenic antigens of the
bacterium. A total of 140 samples of wild boar serum, wellcharacterized by Mycobacterium
tuberculosis complex culture and TB compatible postmortem lesions, have been analysed with
LFA, and results were compared with one inhouse and two commercial Enzymelinked
Immunosorbent Assays (ELISA), INgezim TB Porcine and INgezim Tuberculosis DR. In
experimental samples, the achieved values of sensitivity of the different techniques ranged from
84.3% to 92.1% and the specificity was 100% in all of them. In field animals, specificity ranged
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from 96% to 100%, whereas sensitivity ranged from 48% to 64% in juvenile wild boar, increasing
to 93.3%100% in adult wild boar. In particular, the total sensitivity and specificity values obtained
with the new LFA were 83% and 97%, respectively, indicating that INgezim TB CROM Ab could
be used as a first approach for the surveillance of TB in wild boar, with a special applicability for
animalside testing.

Serological survey of influenza A virus infection in Japanese wild boars (Sus scrofa
leucomystax)

Fujimoto, Y., Inoue, H., Ozawa, M., Matsuu, A. 2019
MICROBIOLOGY AND IMMUNOLOGY, DOI: 10.1111/13480421.12750
We conducted a serological survey to detect antibodies against influenza A virus (IAV) in
Japanese wild boars in Kagoshima prefecture, Japan, between 2014 and 2017. Seroprevalence
against a pandemiclike swine H1N1 (H1N1pdm) virus was identified in 27.1% of specimens, and
1.7% were positive for both swine H1N2 and H3N2 viruses, indicating that wild boars could play
an important role in the dynamics of H1N1pdm viral dispersion in the wild. The high frequency of
positive results for sera against the H1N1pdm virus suggests that crossspecies IAV transmission
between wild boars, livestock, and humans is a threat to veterinary and public health.
Neobalantidium coli:

First molecular identification from the Eurasian wild boar, Sus scrofa
in Bushehr Province, Southwestern Iran

Ghadimi, S.N., Abedini, M.R., Sarkari, B., Savardashtaki, A., Mikaeili, F., 2019
VETERINARY MEDICINE AND SCIENCE, DOI: 10.1002/vms3.210
Balantidium coli is a common parasite of pig and wild boars (Sus scrofa) which can infect humans
and several species of mammals. This study aimed to determine the genotype of Balantidium
isolated from Eurasian wild boars in Bushehr province, Southwestern Iran. Twentyfive faecal
samples, originating from 25 wild boars captivated in our previous study, were processed. DNA
was extracted from the faecal samples and PCRamplified, targeting an ITS15.8srRNAITS2
region of Balantidium genome. PCR product was purified from the gel, and sequenced. BLAST
analysis was performed in order to compare our isolates with other previously reported ones. A
phylogenetic tree was constructed, using MegaX software, to find out the phylogenetic diversity of
the isolates. With PCR it was possible to detect Balantidium DNA in the faecal samples of 13 out
of 25 (52%) of the wild boars. BLAST analysis of seven isolates revealed that the isolates belong
to the newly introduced genus Neobalantidium coli. Sequences of three isolates were deposited
in the GenBank. Moreover, molecular analysis revealed six areas of nucleotide differences within
the isolates and nine areas of difference between the sequences obtained in this study and those
available in the GenBank. Phylogenetic analysis revealed that the sequences of isolates of this
study have up to 2.2% dissimilarity from those published in the GenBank. The findings of this
study, for the first time, revealed that some of the isolates of Balantidium originating from wild
boars in Southwestern Iran belonged to the N. coli.

Serologic and molecular survey for major viral pathogens in grazing hybrid wild boars in
Northeast China
Guo, H.C., Ren, Z.W., Ding, M.M., Xiao, W.J., Peng, P., He, B., Feng, Y., Liu, Y., Li, X.Y., Cai,
J.Q., Zhang, B.K., Luo, Q.H., Tu, C.C. 2019
JOURNAL OF INTEGRATIVE AGRICULTURE Vol. 18(9): 2133140, DOI: 10.1016/S2095
3119(19)62650X
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Hybrid wild boar husbandry is an important component of livestock production in Northeast China.
However, the current disease situation of these animals is largely unknown due to a lack of
disease surveillance. The present study was conducted to determine the prevalence of several
important viral diseases in the hybrid wild boar population of Northeast China. Between
September 2015 to December 2016, 169 blood and 61 tissue samples were collected from
apparently healthy hybrid wild boars from farms in Jilin, Inner Mongolia and Heilongjiang
provinces. ELISA detected serum antibodies against classical swine fever virus (CSFV), porcine
reproductive and respiratory syndrome virus (PRRSV), pseudorabies virus (PRV), porcine
circovirus type 2 (PCV2) and Japanese encephalitis virus (JEV), but not against African swine
fever virus (ASFV), with PCV2 having the highest seropositive rate (87.2100% in different farms).
RTPCR or PCR performed on the processed samples detected only PCV2, with 33.1% (56/169)
of blood samples and 32.8% (20/61) of spleen samples being positive, respectively, indicating
widespread PCV2 infection in hybrid wild boars. Phylogenetic analysis of 15 PCV2 ORF2
sequences showed that they belong to genotypes PCV2a, PCV2b and PCV2d, with nucleotide
and deduced amino acid homologies of 88.5100% and 88.1100%, respectively.
Trichinella spiralis Infecting Wild Boars in Southern Chile: Evidence of an Underrated Risk
Hidalgo, A., Villanueva, J., Becerra, V., Soriano, C., Melo, A., FonsecaSalamanca, F. 2019
VECTORBORNE AND ZOONOTIC DISEASES Vol. 19(8): 625629, DOI:
10.1089/vbz.2018.2384
Trichinellosis in Chilean wild animals has scarcely been documented. The introduction of wild
boars into the wild environment represents a viable new host with a potential risk of infection for
human health. The aim of this study was to determine the presence and prevalence of Trichinella
in wild boars. Two hundred seventy eight wild boars from of the Southern Chile were examined by
compression and artificial digestion techniques. The larvae in the positive samples were collected
for taxonomic analysis through polymerase chain reactionintersimple sequence repeats and to
calculate the parasitic burden. A prevalence of 1.8% (5/278) of infected animals and an average
parasitic burden of 6.8 +/ 2.1 larvae per gram were estimated. The only species identified by
molecular techniques was Trichinella spiralis. Prevalence of T. spiralis in wild boars was similar to
those described around the world. T. spiralis infection rate and parasite burden detected in
Chilean wild boars represent a certain foodborne risk for human population.

First identification of Sapoviruses in wild boar

Katsuta, R., Sunaga, F., Oi, T., Doan, Y.H., Tsuzuku, S., Suzuki, Y., Sano, K., Katayama, Y.,
Omatsu, T., Oba, M., Furuya, T., Ouchi, Y., Shirai, J., Mizutani, T., Oka, T., Nagai, M. 2019
VIRUS RESEARCH Vol. 271, DOI: 10.1016/j.virusres.2019.197680
Sapoviruses (Says) are enteric viruses that have been detected in human and animals previously;
however, SaVs have not been identified in wild boar yet. Using a metagenomics approach, we
identified SaVs in fecal samples of freeliving wild boars in Japan for the first time. Six of the 48
specimens identified belonged to one genogroup (G)III, one GV and four GVI SaV sequence
reads. We successfully determined complete genome of GV and GVI SaV strains using the long
reverse transcription PCR strategy and the 5' rapid amplification of cDNA end method.
Phylogenetic tree analysis and pairwise distance calculation revealed that GV SaV detected from
wild boar was related to recently assigned GV.5 strains from pig, while GVI SaV was assigned to
a new genotype within GVI. Moreover, wild boar may act as a reservoir for transmission of SaVs
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to the pig population (and vice versa) because GIII, GV, and GVI SaVs were all detected in pigs
previously.
Cystic echinococcosis an d

oth er h el m i n th i n fecti on s of wi l d boar i n n orth eas tern an d

n orth wes tern reg i on s of Tu n i s i a

Lahmar, S., Torgerson, P.R., Mhemmed, H., Tizaoui, L., Mhadhbi, N., Bani, A., Driss, H., Ghrissi,
N., Makhzoumi, M., Ben Houidi, A., Dhibi, M., Said, Y., Pozio, E., Boufana, B. 2019
PARASITOLOGY Vol. 146(10): 12631274, DOI: 10.1017/S0031182019000532
This study identified helminth species of wild boar (Sus scrofa) originating from northeastern and
northwestern regions of Tunisia using 297 lungs, 297 livers, 264 intestinal tracts, 120 samples of
muscle tissue (tongue, masseter, diaphragm, intercostal) and 232 faecal samples derived from a
total of 591 animals. Host gender was registered for the lung and liver wild boar group, which
included 163 males and 134 females. All animals, excluding those used to retrieve muscular
samples, were classified into three age classes, <2 (n = 212), 23 (n = 208) and > 4 years old (n =
141). Helminth fauna of the examined wild boar included 14 parasite species: one trematode
(adult, Brachylaemus suis), three cestodes (metacestodes of Echinococcus granulosus, Taenia
hydatigena cysticercus, adult, Hymenolepis diminuta), nine nematodes (adults of Metastrongylus
apri, Metastrongylus pudendotectus, Ascarops strongylina, Globocephalus urosubulatus,
Physocephalus sexalatus, Gnathostoma hispidum, Gongylonema pulchrum and eggs of
Strongyloides
ransoni
and
Capillaria
spp.)
and
one
acanthocephalan
(adult,
Macracanthorhynchus hirudinaceus). Trichinella larvae were not recovered from any of the 30
wild boar examined. Results showed a 73.5% global prevalence of infection with visceral
helminths, 67.3% of which were lung and hepatic infections and 80.3% of helminths were
recovered from the gastrointestinal tract. The most prevalent parasite was M. hirudinaceus
(61.7%) while the highest intensity of infection was observed for Metastrongylus spp. The most
prevalent cestode was E. granulosus (18.9%). This is the first detailed study on helminth
infections of wild boar from a North African country.
Salmonella choleraesuis var. Ku n zen d orf i n wi l d boars
Longo, A., Losasso, C., Vitulano, F., Mastrorilli, E., Turchetto, S., Petrin, S., Mantovani, C.,
Pozza, M.C.D., Ramon, E., Conedera, G., Citterio, C.V., Ricci, A., Barcoa, L., Lettini, A.A. 2019
VETERINARY MICROBIOLOGY Vol. 238, DOI: 10.1016/j.vetmic.2019.108423
An unusual mortality of wild boars occurred in Italy from 2012 to 2015 due to Salmonella
Choleraesuis infection.
In order to confirm the occurrence of an outbreak of S. Choleraesuis in wild boars and to
epidemically characterise the unique S. Choleraesuis biovar, a collection of isolates belonging to
wild boars was investigated from the phenotypic, molecular and genomic points of view (PFGE
and WGS). Moreover, the possibility of transmission to domestic pigs and humans, temporally
and geographically close to the wild boar epidemic, was tested by also including in the panel
isolates from infected domestic pigs and from one human case of infection.
Wild boar isolates displayed a high genetic correlation, thus suggesting they are part of the same
outbreak, with a common invasiveness potential. Conversely, no correlation between pig isolates
and those from the other sources (wild boars and human) was found. However, the phylogenetic
and PFGE analyses suggest a high degree of similarity between the human and the investigated
wild boar outbreak isolates, implying the potential for the spread of Salmonella Choleraesuis
among these species.
I n s i g h t i n to an ou tbreak of
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Exposure of managed red river hogs (Potamochoerus porcus) to urine from males
stimulates estrous cycling and modulates fecal sex steroid metabolites in males and
females

C. Globet et al.
https://doi.org/10.1016/j.ygcen.2019.113262Get rights and content
For unknown reasons, reproductive success varies among zoos in managed red river hogs. In
response to urine exposure from novel conspecifics, we hypothesized that males with low libido
would exhibit increased concentrations of testosterone metabolites and that acyclic and/or non
breeding females would be induced to cycle or cycle more regularly. Estrous cycle length and
progesterone metabolites in samesex housed females were compared prior to and following
exposure to novel red river hog male urine. Male testosterone metabolites and female
progesterone metabolites as well as estrous cycle length were compared among: 1) proven
breeder females and males; 2) nonbreeding females newly paired with novel males; 3) non
breeding females and males exposed to urine from novel females and males. Fecal samples
were collected 3–5 times per week for eight to 12 months, lyophilized, extracted, and assayed for
progesterone and testosterone metabolites with validated enzyme immunoassays. Introduction of
female urine resulted in an increased number of estrous cycles per female per month, and
decreased luteal and increased follicular progesterone metabolites in females. Introduction of
male urine resulted in an increase in testosterone metabolites in males. Average progesterone
metabolites for pregnant provenbreeder females were more than double that for pregnant
females newly paired to novel males. An interaction between season and treatment group, as well
as the acyclicity of females from July through November irrespective of treatment group, suggest
that season may confound and warrant judicious interpretation of the results. Additionally, females
housed with pregnant females were either acyclic or did not carry their pregnancies to term,
indicating that reproductive suppression may occur in females. In conclusion, urine may be a
costeffective and efficient means to manipulate estrous cycling in managed red river hogs.
Furthermore, careful consideration of the number of females in a managed herd is recommended
to avoid reproductive suppression.

African Swine Fever Epidemiology and Control

Annual Review of Animal Biosciences
Dixon, L. K., Stahl, K., Jori, F., Vial, L., Pfeiffer, D.U.
African swine fever is a devastating disease that can result in death in almost all infected pigs.
The continuing spread of African swine fever from Africa to Europe and recently to the high–pig
production countries of China and others in Southeast Asia threatens global pork production and
food security. The African swine fever virus is an unusual complex DNA virus and is not related to
other viruses. This has presented challenges for vaccine development, and currently none is
available. The virus is extremely well adapted to replicate in its hosts in the sylvatic cycle in East
and South Africa. Its spread to other regions, with different wildlife hosts, climatic conditions, and
pig production systems, has revealed unexpected epidemiological scenarios and different
challenges for control. Here we review the epidemiology of African swine fever in these different
scenarios and methods used for control. We also discuss progress toward vaccine development
and research priorities to better understand this complex disease and improve control.
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African Swine Fever Virus

Sánchez Vizcaíno, J.M., Laddomada, A., Arias, M.L.
https://doi.org/10.1002/9781119350927.ch25
African swine fever is a large, icosahedral, linear doublestranded DNA virus and the only
member of the family Asfarviridae, genus Asfivirus. African swine fever virus (ASFV) is maintained
in Africa via a complex transmission cycle involving African wild suid species, soft ticks, and
domestic pigs. ASFV is transmitted within Europe most often directly via contact between sick and
healthy animals, including domestic pigs and wild boar. The sites of primary ASFV replication are
the monocytes and macrophages of the lymph nodes nearest the point of virus entry. The most
convenient, safe, and frequently used techniques to detect and identify ASFV are the polymerase
chain reaction. The serological diagnosis of ASF plays an important role in the surveillance
program due to the fact that no vaccine is currently available against ASFV and, therefore, the
presence of antiASFV antibodies in an animal indicates infection.

Genetic and biological aspects of teats in Suidae - a review

Rekiel, A., Batorska, M., Więcek, J. 2019
Animal Science Papers & Reports Vol. 37(1): 518
The objective of the study was to show the breeding and production importance of the number of
teats, their growth and development, morphology and function in pigs Domestication gave rise to
efforts to improve performance traits, including a moderate heritable number of teats. This
polygenic trait can be improved using both classical methodology (the BLUP under an animal
model) and a molecular approach. It was shown that the main QTL affecting teat number in pigs
is found on chromosome 7. This trait is also influenced by the dam, fetal number and the sex
ratio. The present study characterises the trait of teat quality and its determinants, indicating that
some abnormalities may be genetically determined. A normally developing and functioning
mammary gland provides piglets with colostrum and milk, which offer immune protection, provide
nutrients and maintain the damoffspring bond. No definitive relationships were observed between
teat number and fertility. From the genetic point of view the relationship between teat number and
weight of weaned piglets appears low, but position along the milk line and fostering of piglets may
well contribute to rearing performance. The use of teats by piglets depends on teat position in the
upper and lower rows. Their accessibility is determined by teat pair distance (TPD), a trait that is
still not being selected for. It should be stated that at present morphological characteristics
(including TPD) appear to be of equal importance in breeding programmes as the number of
functional teats.

Gastrointestinal helminths from the common warthog, Phacochoerus africanus (Gmelin)
(Suidae), in KwaZulu-Natal Province, South Africa, with comments on helminths of Suidae
and Tayassuidae worldwide

Junker, K. Spickett, A., Swanepoel, M., Krasnov, B.R. Et al. 2019
DOI: https://doi.org/10.1017/S0031182019000684
Thirty warthogs, Phacochoerus africanus, were collected in the Pongola Game Reserve, South
Africa and examined for helminths. Gastrointestinal helminth assemblages comprised
Gastrodiscus aegyptiacus, the cestode genus Moniezia and seven species of nematodes. A
single warthog harboured a metacestode of Taenia hydatigena in the mesenteries. No helminths
were found in the heart, lungs or liver of the warthogs. Probstmayria vivipara and Murshidia spp.
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were the most prevalent as well as abundant helminth species, followed by Physocephalus
sexalatus. The incidence of Moniezia did not differ between hosts of different sex or age.
Numbers of Murshidia spp. were not affected by host sex, but were higher in adults than in
juveniles. Conversely, burdens of Trichostrongylus thomasi were not affected by host age, but
were higher in males than in females. While not highly significant, helminth assemblages in male
warthogs were more species rich than in females. Helminth communities in the three genera of
wild subSaharan suids are largely unique, but Ph. africanus and Hylochoerus meinertzhageni
share more worm species with each other than with Potamochoerus larvatus, possibly because
the former two are more closely related. Overlap between helminth communities of African wild
suids and those of other suids and Tayassuidae worldwide is limited.

Lack of evidence for long term carriers of African swine fever virus - a systematic review

K. Stahl et al.
https://doi.org/10.1016/j.virusres.2019.197725Get rights and content
African swine fever (ASF) was first described in 1921 as a highly fatal and contagious disease
which caused severe outbreaks among settlers’ pigs in British East Africa. Since then the disease
has expanded its geographical distribution and is currently present in large parts of Africa, Europe
and Asia and considered a global threat. Although ASF is typically associated with very high case
fatality rates, a certain proportion of infected animals will recover from the infection and survive.
Early on it was speculated that such survivors may act as carriers of the virus, and the
importance of such carries for disease persistence and spread has since then almost become an
established truth. However, the scientific basis for such a role of carriers may be questioned. With
this in mind, the objective of this study was to review the available literature in a systematic way
and to evaluate the available scientific evidence. The selection of publications for the review was
based on a database search, followed by a stepwise screening process in order to exclude
duplicates and nonrelevant publications based on predefined exclusion criteria. By this process
the number of publications finally included was reduced from the 3664 hits identified in the initial
database search to 39 publications, from which data was then extracted and analysed. Based on
this it was clear that a definition of an ASF virus carrier is lacking, and that in general any survivor
or seropositive animal has been referred to as carrier. It was also clear that evidence of any
significant role of such a carrier is absent. Two types of “survivors” could be defined: 1) pigs that
do not die but develop a persistent infection, characterised by periodic viraemia and often but not
always accompanied by some signs of subacute to chronic disease, and 2) pigs which clear the
infection independently of virulence of the virus, and which are not persistently infected and will
not present with prolonged virus excretion. There is no evidence that suggests that any of these
categories of survivors can be considered as “healthy” carriers, i.e. pigs that show no sign of
disease but can transmit the virus to incontact pigs. However, localized virus persistence in
lymphoid tissues may occur to some extent in any of the categories of survivors, which in theory
may cause infection after oral uptake. To what extent this is relevant in reality, however, can be
questioned given the virus dose generally needed for oral infection.

African Swine Fever in Sub-Saharan African Countries

CouacyHymann, E. 2019
Transboundary Animal Diseases in Sahelian Africa and Connected Regions 323344
African swine fever (ASF) is a dreadful hemorrhagic disease of domestic pig and European wild
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boars that causes up to 100% mortality in a naive population with a wide range of clinical
symptoms and lesions depending upon the virulence of the virus strain involved and host factors.
It is due to a unique doublestranded DNA virus, ASF virus (ASFV), an arbovirus harbored by soft
ticks of the Ornithodoros spp. as vector and maintained in a sylvatic cycle between the soft ticks
and the natural hosts, warthog, and bush pigs. However, there is also a domestic cycle for the
persistence of the virus involving pig to pig transmission mainly observed in West and Central
Africa where soft ticks do not exist and the disease is endemic. From Africa the disease had
spread to West Europe, South America, and the Caribbean. The disease had been eradicated
from these countries, except Sardinia in Italy. Nowadays the disease is reported in several
countries of Eastern Europe including the Caucasus region and the Federation of Russia. The
control of ASF requires some prerequisites such as a laboratory able to diagnose quickly the
disease and the veterinary services with adequate capacity to react. Furthermore, the control
requires to prevent contact between domestic pigs and any sources of the virus and soft ticks
where it exists. In addition, the effective cooperation of all stakeholders in a control and
eradication plan is highly needed. Since freeranging farm system with low biosecurity is common
in Africa, approximately 80% of the domestic population, and that contributes to the maintenance
of the virus, upgrading the farming system including an improved biosecurity level will effectively
help to control the disease.

Cytokine gene expression assay as a diagnostic tool for detection of Mycobacterium bovis
infection in warthogs (Phacochoerus africanus)

Roos, E.O., Scott, L.A., Ndou, S., OleaPopelka, F., Buss, P.E., de KlerkLorist, L.M., Warren,
R.M., van Helden, P.D., Sylvester, T.T., Miller, M.M., Parsons, S.D.C. 2019Scientific Reports Vol.
9
Mycobacterium bovis infection has been described in many wildlife species across Africa.
However, diagnostic tests are lacking for many of these, including warthogs (Phacochoerus
africanus). Most literature on suids has focused on using serological tools, with few studies
investigating the use of cellmediated immune response (CMI) assays. A recent study showed
that warthogs develop measurable CMI responses, which suggests that cytokine gene expression
assays (GEAs) may be valuable for detecting M. bovisinfection, as shown in numerous African
wildlife species. Therefore, the aim of the study was to develop GEAs capable of distinguishing
between M. bovisinfected and uninfected warthogs. Whole blood was stimulated using the
QuantiFERONTB Gold (InTube) system, using ESAT6 and CFP10 peptides, before
determining the relative gene expression of five reference (B2M, H3F3A, LDHA, PPIA and
YWHAZ) and five target (CXCL9, CXCL10, CXCL11, IFNG and TNFA) genes through qPCR. The
reference gene H3F3A was the most stably expressed, while all target genes were significantly
upregulated in M. bovisinfected warthogs with the greatest upregulation observed for CXCL10.
Consequently, the CXCL10 GEA shows promise as an antemortem diagnostic tool for the
detection of M. bovisinfected warthogs.

Evaluation of Physiological Parameters and Effectiveness of an Immobilization Protocol
Using Etorphine, Azaperone, and Butorphanol in Free-Ranging Warthogs (Phacochoerus
africanus)
Neiffer, D., Buss, P., Hewlett, J., Hausler, G., Rossouw, L., Manamela, T., Grenus, B., Thulson,
E., OleaPopelka, F., Miller, M.
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Twenty freeranging warthogs (Phacochoerus africanus) in the Kruger National Park, South
Africa, were immobilized with a combination of etorphine (0.039 ± 0.005 mg/kg) and azaperone
(0.44 ± 0.06 mg/kg) administered intramuscularly by dart. Butorphanol (1 mg per mg etorphine)
was administered intravenously at t = 5 min. A standardized scoring system was used to record
induction, immobilization and recovery characteristics. Physiological parameters were recorded at
5 min intervals and an arterial sample collected for blood gas analyses every 15 min. At 45 min
after butorphanol administration, immobilization was partially reversed by administering
naltrexone (40x etorphine dose in mg) intravenously. Overall, induction quality was good, with the
mean time to safe handling 5.9 ± 1.4 min. The majority of immobilization scores (54%) over the
entire monitoring period (40 min) were at level 3, consistent with a light plane in which palpebral
and laryngeal reflexes were still present but the animal could be safely handled. Overall mean
heart rate was 94.7 ± 15.3 beats per min, mean respiratory rate was 14.7 ± 9.8 breaths per min,
and the mean rectal temperature was 38.5 ± 1.0°C. Significant hypoxia (overall mean oxygen
arterial partial pressure 38.8 ± 8.4 mmHg), hypercapnia (mean carbon dioxide arterial partial
pressure 63.3 ± 7.8 mmHg), and acidosis (mean pH 7.28 ± 0.04) were observed in immobilized
warthogs. Following antagonist administration, warthogs were standing within 1.0 ± 0.4 min, with
the majority of recoveries scored as excellent. The drug combination proved to be effective in the
immobilization of freeranging warthogs with rapid induction and recovery, but with significant
cardiorespiratory changes. Therefore, this drug combination may be useful when rapid
immobilization and recovery are indicated, but should be used cautiously in compromised
warthogs.

Spatial isotopic dietary plasticity of a Neotropical forest ungulate: the white-lipped peccary
(Tayassu pecari)
Bradham, J., Jorge, M.L.S.P., Pedrosa, F., Keuroghlian, A., Costa, V.E., Bercê, W., Galetti, M.
2019
Journal of Mammalogy, Vol. 100 (2): 464–474
Whitelipped peccaries (WLPs; Tayassu pecari, Tayassuidae, Cetartiodactyla) are forestdwelling
ungulates critical to maintaining healthy Neotropical forest ecosystems through key aspects of
their dietary behaviors, including seed predation and dispersal. Landuse change and
deforestation threaten WLP access to food resources, and thus knowledge of how WLP diet
varies spatially is necessary to frame conservation efforts for the species. Here, we use stable
carbon (δ13C) and nitrogen (δ15N) isotopes from WLP hair and food resources to assess
whether WLP diet varies among four regions in three Brazilian biomes: the Pantanal, the Cerrado,
and the Atlantic Forest (semideciduous and ombrophilous), each varying in forest canopy cover,
climatic characteristics, and degrees of agricultural impacts. We find that in all regions WLPs are
consuming primarily C3 resources, with mean δ13C values ranging from −28.7‰ to −26.9‰. In
the heavily fragmented semideciduous Atlantic Forest, δ13C values are the highest, and may
indicate that some individuals are consuming a small amount of C4 crops or demonstrating
increased levels of insectivory. A throughtime comparison of WLP hair in the semideciduous
Atlantic Forest suggests the recorded slight departure from an exclusive C3 diet may be a recent
phenomenon, as hairs collected prior to the year 2000 have lower δ13C values than those
collected in 2016. While some individual WLPs may slightly alter diet in heavily anthropogenically
modified areas, C4 crops are not a main component of WLP diet. Our results suggest that WLPs
are still highly dependent on forest resources, even in humanaltered landscapes, and
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conservation and management plans for the species must consider these dietary needs in order
to be successful.

Reproductive monitoring of collared peccary females (Pecari tajacu) by analysis of fecal
progesterone metabolites

Mayor, P., Guimaraes, D.A., Silva, J., Jori, F., LopezBejar, M.
The measurement of fecal progesterone metabolites (fPM) by enzyme immunoassay analysis is
a noninvasive technique that permits gathering reproductive information from wildlife without the
stress associated with restraint. In the collared peccary (Pecari tajacu), a high correlation
between serum progesterone and fPM levels (r2 = 0.783) suggests that fPM can be used to
monitor their reproductive function. We monitored fPM during the estrous cycle of 15 collared
peccary females. Estrous cycles averaged 27.9 ± 4.5 days (n = 28), ranging from 21 to 36 days.
The luteal phase was 22.2 ± 4.8 days and the interluteal phase was 4.3 ± 1.4 days. Mean
concentration of fPM across pregnancy were not different from those found during the luteal
phase (1230 ± 718 and 1265 ± 584 ng/100 mg dried feces, respectively), however, significant
differences were found when luteal phase concentrations were compared only against fPM
concentrations during late pregnancy. In addition, late pregnancy fPM concentrations (1893 ± 551
ng/100 mg) were also significantly higher than those in the early (639 ± 339 ng/100 mg) and mid
(1134 ± 449 ng/100 mg) pregnancy. For females during the early postpartum period, fPM
concentrations were significantly increased (243 ± 118 ng/100 mg) than those of noncycling
females (103 ± 89 ng/100 mg). The analysis of fPM is a simple, noninvasive methodology to
detect the ovarian activity in the collared peccary; moreover, it provides a husbandry tool, which
may be used to help understand how social structure may impact reproduction.

Molecular detection of Mycoplasma suis in captive white-lipped peccaries (Tayassu
pecari) and wild boars ( Sus scrofa) in Brazil

BimDias G. et al.
https://doi.org/10.1016/j.cimid.2019.01.013Get rights and content
Mycoplasma suis, the etiological agent of swine hemoplasmosis, is an epicellular bacterium that
adheres to the surface of pig erythrocytes leading to deformations of the target cells. Little is
known about the occurrence of M. suis in wild swine populations around the world, its economic
impact on swine herds, and the risk of human infection. The aim of this study was to investigate,
by quantitative realtime PCR (qPCR) based on the 16S rRNA gene, the occurrence of M. suis in
a captive population of whitelipped peccaries (100 Tayassu pecari) and in freeliving wild boars
(14 Sus scrofa) in Brazil. None of the whitelipped peccaries were positive for M. suis, whereas
seven (50%) wild boars were positive in qPCR assays. The quantification of M. suis16S rRNA
copies/μL ranged from 1.42 × 10° to 3.906 × 101 in positive animals, indicating a low bacteremia
and a chronic carrier status in freeliving wild boars. In conclusion, M. suis might be a non
frequent pathogen in wild suids maintained in captivity. Despite the low bacteremia, the
prevalence of M. suis in wild boar population in Brazil seems to be high.

Skull shape and the demands of feeding: a biomechanical study of peccaries (Mammalia,
Cetartiodactyla)
Hendges, C.D., Patterson, B.D., Cáceres,N.C., Gasparini, G.M., Ross, C.F. 2019
Journal of Mammalogy Vol. 100 (2): 475–486
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A primary requirement of the mammalian skull is to exert forces on different foods and to resist
the forces imposed on it during feeding. Skull shape patterns within and among mammals are
generally well known, but the biomechanical relevance of this variation remains limited for some
groups. By integrating geometric morphometric and biomechanical analyses, we test the
hypothesis that skull shape in peccaries reflects biomechanical attributes to generate and
dissipate powerful forces, presumably in response to tough foods. We obtained skull shape and
size from 213 specimens of the three living peccary species and estimated bite force, bite stress
at molars, bending and shear stress on the mandibular corpus, and condylar stress. We found
larger estimated bite forces, greater resistance to bending loads, and lower stress emerging from
the larger muscle attachment areas and shorter and deeper mandibular corpora for both Pecari
tajacu and Tayassu pecari relative to Parachoerus wagneri. Peccaries (P. tajacu and T. pecari)
with more powerful biomechanical attributes feed mainly on tougher foods (e.g., palm fruits).
These results support the hypothesis that species eating tough foods tend to have a feeding
morphology mechanically adapted to stronger bites and greater biting resistance, which must be
closely reflected in their craniomandibular shape.

Genetic diversity and population structure of white-lipped peccaries (Tayassu pecari) in
the Pantanal, Cerrado and Atlantic Forest from Brazil

F. GoesMaciel, F. et al.
https://doi.org/10.1016/j.mambio.2019.03.001Get rights and content
In general, habitat fragmentation is associated with a reduction in gene flow that can reduce the
genetic diversity, and, consequently, a species ability to survive environmental changes. The
whitelipped peccary (Tayassu pecari) is a Neotropical ecosystem engineer that is vulnerable
throughout its distribution area and under different degrees of threat in the Brazilian Pantanal
(near threatened), Cerrado (endangered) and Atlantic Forest (critically endangered). We used 13
microsatellite loci to assess the genetic diversity and population structure of 361 whitelipped
peccaries sampled in four areas in the Pantanal, two areas in the Cerrado, and one area in the
Atlantic Forest. We found similar levels of genetic diversity in all localities. Bayesian clustering
analysis indicated the presence of two (K = 2; all Pantanal localities plus the Cerrado locality at
the Pantanal highlands versus the other Cerrado locality plus the Atlantic Forest one) or three
(K = 3; with the additional differentiation between the Cerrado locality and the Atlantic Forest)
genetically differentiated populations. We found a pattern ofi solation by distance (IBD) limited by
dispersal events of up to 180 km. This IBD pattern is congruent with gene flow between the
geographically closer localities in the Pantanal and the Cerrado in the Pantanal highlands
(25–137 km), while dispersal between the other Cerrado locality and the Atlantic Forest, that are
500 km apart, would not be as feasible. Therefore, we considered K = 3 as the best scenario to
represent the genetic structure of the populations analyzed. As all populations of whitelipped
peccary showed moderate levels of genetic diversity, conservation actions are recommended to
maintain their diversity, as it is vital to the longterm viability of these populations, especially those
in more threatened biomes.

Taxonomic, Biogeographic and Evolutionary Studies

Maternal genomic variability of the wild boar (Sus scrofa) reveals the uniqueness of EastCaucasian and Central Italian populations
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Khederzadeh, S., Kusza, S., Huang, C.P., Markov, N., Scandura, M., Babaev, E., Sprem, N.,
Seryodkin, I.V., Paule, L., Esmailizadeh, A., Xie, H.B., Zhang, Y.P. 2019
ECOLOGY AND EVOLUTION Vol. 9(17): 94679478, DOI: 10.1002/ece3.5415
The phylogeography of the European wild boar was mainly determined by postglacial
recolonization patterns from Mediterranean refugia after the last ice age. Here we present the first
analysis of SNP polymorphism within the complete mtDNA genome of West Russian (n = 8),
European (n = 64), and North African (n = 5) wild boar. Our analyses provided evidence of unique
lineages in the EastCaucasian (Dagestan) region and in Central Italy. A phylogenetic analysis
revealed that these lineages are basal to the other European mtDNA sequences. We also show
close connection between the Western Siberian and Eastern European populations. Also, the
North African samples were clustered with the Iberian population. Phylogenetic trees and
migration modeling revealed a high proximity of Dagestan sequences to those of Central Italy and
suggested possible gene flow between Western Asia and Southern Europe which was not directly
related to Northern and Central European lineages. Our results support the presence of old
maternal lineages in two Southern glacial refugia (i.e., Caucasus and the Italian peninsula), as a
legacy of an ancient wave of colonization of Southern Europe from an Eastern origin.

Adaptations of the Turkana Basin pigs (Suidae) to changing environments in the PlioPleistocene: tooth wear, diets and habitats

Rannikko, J.
University of Helsinki, Faculty of Science, Department of Geosciences and Geography,
This thesis focuses on experimental dental wear research and the palaeoecology of suids
(Mammalia: Suoidea, pigs) of the late Miocene to Pleistocene (ca. 80.7 Ma) Turkana Basin,
situated in presentday northern Kenya and southern Ethiopia. Most of the presentday suids are
omnivorous, mediumsized, and inhabit forest or dense vegetation environments. An exception is
the warthog in Africa, which is adapted to an open environment and mainly consumes grasses.
What seems to be an exception today, appeared more commonly in the past. During the Plio
Pleistocene at least three different dominant suid genera within two different subfamilies in Africa
(Notochoerus, Metridiochoerus and Kolpochoerus) consequently adapted towards grasseating.
Suids in the PlioPleistocene Turkana Basin lived in the same environments as early hominins.
An omnivorous lifestyle and bunodont cheek tooth morphology describes both groups, but during
the PlioPleistocene the suids rapidly evolved towards species adapted to abrasive food items,
while hominins retained their bunodont tooth morphology. To better understand relationships
between diets and dental wear patterns, an experimental dental wear study with a mechanical
chewing machine was conducted. The aim was to investigate dental wear and enamel microwear
patterns generated by different diets. The results showed that microwear patterns could not be
distinguished between graze and browse diets, but the wear rate was higher in the grass diet
than in the browse diet. In addition to the study of the fundamental dental wear, this thesis
focuses on the relative abundance and diet preferences of the Turkana Basin suids. In the
second study the relative abundance of four suid genera in the Turkana Basin from the late
Miocene (ca. 8 Ma) to the late Pleistocene (ca. 0.7 Ma) was investigated in relation to the
changing environment. The mostly unimodal patterns of the relative abundances, and the fact
that the peak times of the genera were not overlapping, suggest that each genera had its own
time of success in the Turkana Basin area. Finally, the dental surface topography of extant suids
and African fossil suids was analysed to link the dental topography to specific diet preferences.
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The dietary ecologies of the presentday suids were possible to connect to their dental surface
topography. Diets of the PlioPleistocene Turkana Basin suids were examined in relation to the
presentday suids and Miocene suids. In terms of their dental topography, two of the extinct
Turkana Basin suids appeared the most similar to the warthog, and two had similarities with both
the warthog and the omnivorous suids. The results of this thesis extend scientific knowledge
about the palaeoecology of the Turkana Basin PlioPleistocene suids, using the most extensive
fossil database of the Turkana Basin as well as novel dental analysis methods: dental topography
analyses were used extensively for the first time for suids and the chewing machine experiments
were unique at the time in dental wear research.

Ecological, Behavioural and Conservation Studies

Mating of escaped domestic pigs with wild boar and possibility of their offspring migration
after the Fukushima Daiichi Nuclear Power Plant accident

Anderson, D., Toma, R., Negishi, Y., Okuda, K., Ishiniwa, H., Hinton, T.G., Nanba, K., Tamate,
H.B., Kaneko, S. 2019
SCIENTIFIC REPORTS Vol. 9, DOI: 10.1038/s4159801947982z
The 2011 Tohoku earthquake drastically changed human activities in some regions of Fukushima
Prefecture, Japan. The subsequent tsunami damage and radioactive pollution from the
Fukushima Daiichi nuclear power plant resulted in the evacuation of humans, and abandonment
of agricultural lands, allowing population expansion of wildlife into areas formally inhabited by
domesticated livestock. Unintentional escape of domesticated pigs into wildlife inhabited
environments also occurred. In this study, we tested the possibility of introgression between wild
boar and domesticated pigs in Fukushima and neighboring prefectures. We analyzed
mitochondrial DNA sequences of 338 wild boar collected from populations in the Tohoku region
between 2006 and 2018. Although most boar exhibited Asian boar mitochondrial haplotypes, 18
boar, phenotypically identified as wild boar, had a European domesticated pig haplotype.
Frequencies of this haplotype have remained stable since first detection in 2015. This result
infers ongoing genetic pollution in wild boar populations from released domesticated pigs. In
2018, this haplotype was detected outside of evacuated areas, suggesting migration and
successful adaptation. The natural and anthropocentric disasters at Fukushima gave us the rare
opportunity to study introgression processes of domestic genes into populations of wild boar. The
present findings suggest a need for additional genetic monitoring to document the dispersal of
domestic genes within wild boar stock.

Rapid establishment of teat order and allonursing in wild boar (Sus scrofa)

Arnold, L.C., Habe, M., Troxler, J., Nowack, J., Vetter, S.G. 2019
ETHOLOGY Vol. 125(12): 940948, DOI: 10.1111/eth.12950
Transfer of milk is the fundamental common characteristic of mammalian reproduction, but
species differ considerably with respect to nursing strategies. The consequences of teat orders
and allonursing have been studied intensively in domestic pigs. However, whether similar nursing
strategies also exist in wild boar, the ancestor of domestic pigs is so far not known. The
occurrence of allonursing in wild boar is only described anecdotally, and the question whether a
teat order is established has not yet been investigated. Studying suckling behaviour of 29 piglets
from six primiparous wild boar females in a seminatural environment we found a surprisingly fast
development of a rigid teat order among littermates, which established within 2.2 hr after birth.
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This suggests strong fitness benefits of this phenomenon that may ultimately explain the
evolution and maintenance of this trait. We further found a strong synchrony of oestrus and
delivery among the females of a group, as well as the occurrence of allonursing. By determining
the amount of allonursing for the first time quantitatively, we demonstrate the importance of this
trait and its presumably pivotal role for juvenile survival under truly natural conditions.
I n fl u en ce of s eas on al i ty, en vi ron m en tal an d an th ropi c factors on crop d am ag e by wi l d

Sus scrofa
Cappa, F., Lombardini, M., Alberto, M. 2019
FOLIA ZOOLOGICA Vol. 68(4): 261268, DOI: 10.25225/fozo.015.2019
In recent decades, wild boar Sus scrofa populations have increased both in number and
distribution in Italy, thus enhancing problems of cohabitation with humans. Crop damage
represents one of the main sources of conflict; understanding the spatiotemporal variation of
damage events and which factors increase the risk of damage is crucial to the development of
effective management strategies. The aims of this study were to determine the impact of wild
boar on croplands in the Special Protection Area "Risaie della Lomellina" (western Po Plain,
northern Italy) and to formulate a risk prediction model through a binary logistic regression
analysis. Damage events almost exclusively involved maize, and were concentrated in spring and
summer. Sporadic cases of damage concerned rice, soybean and sorghum fields. The risk of
damage was higher in fields close to forests, far from main roads, urban areas and continuous
hedgerows, and in areas with low human population densities.
boar

S h i fts i n th e d em og raph i cs an d beh avi or of beard ed pi g s (

Sus barbatus)

acros s a l an d -u s e

g rad i en t

Davison, C.W., Chapman, P.M., Wearn, O.R., Bernard, H., Ewers, R.M. 2019
BIOTROPICA, DOI: 10.1111/btp.12724
Beyond broadscale investigations of species diversity and abundance, there is little information
on how land conversion in the tropics is affecting the behavior and demographics of surviving
species. To fill these knowledge gaps, we explored the effects of landuse change on the
ecologically important and threatened bearded pig (Sus barbatus) over seven years in Borneo.
Random placement of camera traps across a landuse gradient of primary forest, logged forest,
and oil palm plantations (32,542 trap nights) resulted in 2,303 independent capture events. Land
use was associated with changes in the age structure and activity patterns of photographed
individuals, alongside large changes in abundance shown previously. The proportion of adults
recorded declined from 92% in primary forests to 76% in logged forests, and 67% in plantations,
likely indicating increased fecundity in secondary forests. Activity level (capture rate) did not vary,
but activity patterns changed markedly, from diurnal in primary forests, crepuscular in logged
forests, to nocturnal in plantations. These changes corresponded with avoidance of diurnal
human activity and may also protect bearded pigs from increased thermal stress in warmer
degraded forests. The percentage of adult captures that were groups rather than individuals
increased fivefold from primary forests (4%) to logged forests (20%), possibly due to increased
mating or in response to perceived threats from indirect human disturbance. We recommend
further investigation of the demographic and behavioral effects of landuse change on keystone
species as altered population structure, activity patterns, and social behavior may have knockon
effects for entire ecosystems.
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Landscape genetic analyses of Cervus elaphus and Sus scrofa: comparative study and
analytical developments

Dellicour, S., Prunier, J.G., Piry, S., Eioy, M.C., Bertouille, S., Licoppe, A., Frantz, A.C., Flamand,
M.C. 2019
HEREDITY Vol. 123(2): 228241, DOI: 10.1038/s4143701901835
Red deer and wild boar are two major game species whose populations are managed and live in
areas impacted by human activities. Measuring and understanding the impact of landscape
features on individual movements and spatial patterns of genetic variability in these species is
thus of importance for managers. A large number of individuals sampled across Wallonia
(Belgium) for both species have been genotyped using microsatellite markers (respectively >
1700 and > 1200 genotyped individuals) and some individuals have also been followed using a
capturemarkrecapture (CMR) protocol. The combined data set represents an unprecedented
opportunity to study and compare the environmental factors impacting the interconnectivity of
these large mammals. The present study describes and uses a landscape genetic workflow to
compare spatial patterns of genetic variability and the impact of environmental factors on genetic
differentiation. For the latter analyses, we investigate the correlation between genetic and
environmental distances (pairwise approach) and also between local genetic dissimilarity and
environmental conditions (point approach). Preliminary analyses of CMR data confirm that
motorways act as significant barriers to dispersal. However, analyses performed with the pairwise
approach do not highlight any evidence of an impact of motorways on genetic differentiation,
which is presumably due to their recent establishment. Complementary analyses performed with
the point approach reveal that low altitude tends to be associated with higher genetic dissimilarity.
From a methodological point of view, the present workflow illustrates the complementary
application of both pairwise and point approaches, as well as univariate and multivariate
analyses.

Simulated wild boar bioturbation increases the stability of forest soil carbon
Don, A., Hagen, C., Gruneberg, E., Vos, C. 2019
BIOGEOSCIENCES Vol. 16(21): 41454155, DOI: 10.5194/bg1641452019
Most forest soils are characterised by a steep carbon gradient from the forest floor to the mineral
soil, indicating that carbon is prevented from entry into the soil. Bioturbation can facilitate the
incorporation of litterderived carbon into the mineral soil. Wild boar are effective at mixing and
grubbing in the soil and wild boar populations are increasing in many parts of the world. In a 6
year field study, we investigated the effect of simulated wild boar bioturbation on the stocks and
stability of soil organic carbon in two forest areas. Regular bioturbation mimicking grubbing by
wild boar was performed artificially in 23 plots, and the organic layer and mineral soil down to 15
cm depth were then sampled. No significant changes in soil organic carbon stocks were detected
in the bioturbation plots compared with nondisturbed reference plots. However, around 50% of
forest floor carbon was transferred with bioturbation to mineral soil carbon, and the stock of
stabilised mineralassociated carbon increased by 28 %. Thus, a large proportion of the labile
carbon in the forest floor was transformed into more stable carbon. Carbon saturation of mineral
surfaces was not detected, but carbon loading per unit mineral surface increased by on average
66% in the forest floor due to bioturbation. This indicates that mineral forest soils have nonused
capacity to stabilise and store carbon. Transfer of aboveground litter into the mineral soil is the
only ratelimiting process. Wild boar may speed up this process with their grubbing activity.
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Reunion overseas: introduced wild boars and cultivated orange trees interact in the
Brazilian Atlantic Forest

Peris, J.E., Malara, T.M., Borges, R., Falconi, J.R., Pena, L., Fedriani, J.M. 2019
REVISTA DE BIOLOGIA TROPICAL Vol. 67(4): 901912
Introduction: Little is known concerning novel interactions between species that typically interact
in their native range but, as a consequence of human activity, are also interacting out of their
original distribution under new ecological conditions. Objective: We investigate the interaction
between the orange tree and wild boar, both of which share Asian origins and have been
introduced to the Americas (i.e. the overseas). Methods: Specifically, we assessed whether i) wild
boars consume orange (Citrus sinensis) fruits and seeds in orchards adjacent to a remnant of the
Atlantic Forest of Brazil, ii) the orange seeds are viable after passing through boar's digestive
tract and iii) whether the orange tree may naturalise in the forest remnant assisted by wild boars.
Results: Our camera surveys indicated that wild boar was by far the most frequent consumer of
orange fruits (40.5 % of camera trapdays). A considerable proportion of sown orange seeds
extracted from fresh boar feces emerged seedlings (27.8%, N = 386) under controlled
greenhouse conditions. Further, 37.6 % of sown seeds (N = 500) in the forest remnant emerged
seedlings in July 2015; however, after similar to 4 years (March 2019) only 9 seedlings survived
(i.e. 4.8%, N = 188). Finally, 52 sweet orange seedlings were found during surveys within the
forest remnant which is intensively used by wild boars. This study indicates a high potential of
boars to act as effective seed dispersers of the sweet orange. However, harsh competition with
native vegetation and the incidence of lethal diseases, which quickly kill sweet orange trees under
nonagricultural conditions, could seriously limit orange tree establishment in the forest.
Conclusions: Our results have important implications not only because the wild boar could be a
vector of potential invasive species, but also because they disperse seeds of some native species
(e.g. the queen palm, Syagrus romanzofiana) in defaunated forests, where large native seed
dispersers are missing; thus, wild boars could exert critical ecological functions lost due to human
activity.

Use of environmental DNA (eDNA) in streams to detect feral swine (Sus scrofa)

Hauger, A.N., HollisEtter, K.M., Etter, D.R., Roloff, G.J., Mahon, A.R. 2020
PEERJ Vol. 8, DOI: 10.7717/peerj.8287
Invasive feral swine can damage ecosystems, disrupt plant and animal populations, and transmit
diseases. Monitoring of feral swine populations requires expensive and laborintensive techniques
such as aerial surveys, field surveys for sign, trail cameras, and verifying landowner reports.
Environmental DNA (eDNA) provides an alternative method for locating feral swine. To aid in
detection of this harmful invasive species, a novel assay was developed incorporating molecular
methods. From August 2017 to April 2018, water samples and stream data were collected along
400 m transects in two different stream types where swine DNA was artificially introduced to
investigate potential factors affecting detection. A generalized linear model (family binomial) was
used to characterize environmental conditions affecting swine DNA detection; detection was the
dependent variable and stream measurements included stream type, distance downstream, water
temperature, velocity, turbidity, discharge, and pH as independent variables. Parameters from the
generalized linear model were deemed significant if 95% confidence intervals did not overlap 0.
Detection probability for swine DNA negatively related to water temperature (beta = 21,95% CI [
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0.35 to 0.09 with the highest detection probability (0.80) at 0 degrees C and lowest detection
probability (0.05) at 17.9 degrees C water temperature. Results indicate that sampling for swine
eDNA in freeflowing stream systems should occur at lower water temperatures to maximize
detection probability. This study provides a foundation for further development of field and
sampling techniques for utilizing eDNA as a viable alternative to monitoring a terrestrial invasive
species in northern regions of the United States.

Is the wild pig the real "big bad wolf"? Negative effects of wild pig on Atlantic Forest
mammals

Hegel, C.G.Z., Santos, L.R., Marinho, J.R., Marini, M.A. 2019
BIOLOGICAL INVASIONS Vol. 21(12): 35613574, DOI:0.1007/s10530019020689
The wild pig (Sus scrofa) is an invasive species that negatively impacts new areas into which it is
introduced. In this study, we evaluated the effects of wild pig presence on the estimated
occupancy and detection probabilities of native mammals in the Brazilian Atlantic Forest. We
used camera traps at 100 different points for 8 days (800 trapdays) to collect data and two
species conditional occupancy models to estimate the probability of occupancy (psi) and the
probability of detection (p) of mammal species. We detected a total of 23 native mammal species
and two nonnative mammal species [wild pig and European hare (Lepus europaeus)] and
generated 21 models to evaluate the effects of wild pig occupancy on the European hare and the
following 13 native mammals: Cerdocyon thous, Pseudalopex gymnocercus, Hydrochoerus
hydrochaeris, Mazama americana, Mazama gouazoubira, Mazama nana, Dasyprocta aguti,
Dasypus novemcinctus, Leopardus wiedii, Puma yagouaroundi, Didelphis albiventris, Conepatus
chinga, and Procyon cancrivorus. Overall, the presence of wild pig had a range of negative
effects on the occupancy and detection of the other mammals, which were less likely to occupy
areas that were occupied by wild pig. In addition, we observed lower occurrence and richness of
native mammal species in sampling points where wild pig were present compared with locations
where wild pig were not present. These results highlight the importance of wild pig management
and control for the conservation of native mammals in the Atlantic Forest, a region that is already
threatened by a high degree of fragmentation.

Diet of the wild boar (Sus scrofa): implications for management in forest-agricultural and
urban environments in South Korea

Lee, S.M., Lee, E.J. 2019
PEERJ Vol. 7, DOI: 10.7717/peerj.7835
The wild boar is one of the most widely distributed in the world. In South Korea, the wild boar
population has rapidly increased and their habitat use has expanded from forests to urban
environments. This expansion has led to increased conflicts with humans, such as the severe
damaging of crops and the attacking of people in urban areas. We assessed the stomach
contents of wild boar killed by hunters in two different environments in Geochang and Seoul,
South Korea, from 2012 to 2017. We compared the feeding habits between sites and between
seasons and explored the relationship between the number of earthworms and the main diet. The
diet of wild boars inhabiting the two environments were found to differ and vary seasonally. Wild
boar in Geochang preferred crops, when available, to natural food resources. Although wild boar
in Seoul also preferred crops, they had a higher composition of natural food in their diets because
of a low availability of crops. The preference of crops and discarded food waste in urban areas is
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expected to have accelerated the appearance of wild boar in urban areas. The consumption of
earthworms did not differ between the two study sites, but it did differ seasonally due to
availability. The number of earthworms was significantly negatively correlated with crop
availability in both sites. Effective management plans that involve targeted hunting by baiting with
food in Seoul and direct hunting in the fall in Geochang should be implemented to resolve the
humanwild boar conflicts in these areas.

Conflict between wild boars (Sus scrofa) and farmers: distribution, impacts, and
suggestions for management of wild boars in the Three Gorges Reservoir Area

Liu, Q., Yan, K., Lu, Y.F., Li, M., Yan, Y.Y. 2019
JOURNAL OF MOUNTAIN SCIENCE Vo. 16(10): 24042416, DOI: 10.1007/s1162901954534
Economic losses caused by wild boars (Sus scrofa) continue to increase in the Three Gorges
Reservoir Area. We selected 206 farmers in Wuqiaohe Basin as survey respondents using
random stratified sampling. The distribution and impacts of wild boars were examined using a
questionnaire survey and spatial analysis. The results showed that: (1) The density of farmer
settlements is low and most peasants' households are located on the forest edge. Due to large
scale labor migration, a high proportion of farmland (25.85%) has been abandoned and an even
higher proportion of farmland (40.48%) has been returned to forest. (2) The probability of wild
boar damage to peasant households was 67.96%. Yields of corn and sweet potato decreased by
24.87% and 28.24%, respectively, with a total economic loss of approximately 2,590,100 RMB/yr
in the Wuqiaohe basin. Sixtyfive percent of the affected cultivated lands were located within
approximately 150 m of the forest edges. (3) The wild boar damage coefficient was significantly
and negatively correlated with the distance between the peasants' household and the forest
edge, the density of the settlements, and the area of cultivated land. The wild boar damage
coefficient shows a significant positive correlation with the area of farmland returned to forest. (4)
The damage activity caused by wild boars began to occur 728 years ago, and the destruction
has been more frequently and seriously observed in the last 425 years. (5) We make
suggestions for wild boar control and management measures including developing a
compensation policy. The compensation standard is related to the land area returning from
farmland to forests and the actual cultivated land area.

Where winter rules: Modeling wild boar distribution in its north-eastern range

Markov, N., Pankova, N., Morelle, K. 2019
SCIENCE OF THE TOTAL ENVIRONMENT Vol. 687: 10551064, DOI:
10.1016/j.scitotenv.2019.06.157
Wild boars are distributed almost all over the Earth. Though, Northern Asia remained not
inhabited by the species until the end of the 20th century. In the last two decades slowly but
surely the wild boar has expanded the northeastern edge of its range to the northern border of
the taiga. Investigating environmental factors that underlie range expansions is crucial for
understanding its mechanism and predict future changes in species distribution and biodiversity.
Here we investigated the distribution of wild boar in its northeastern range, comparing the role of
habitat and climate variables at three spatial scales: the permanently occupied area, the area of
potential expansion and the total area.
We have shown that along the gradient of wild boar occupancy (from permanently to sporadically
occupied to presently unoccupied) the importance of habitat variables decreases while
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importance of climatic variables increases. Our analysis suggests that the potential range
increase of the species results from the combined effect of habitat and climatic variables. A
possibility for future expansion, however, is rather related to climate change (particularly to the
increase of temperature at high latitudes) than to the alteration of habitat or shifts in resource use.

The geomorphologic forcing of wild boars

Mauri, L., Sallustio, L., Tarolli, P. 2019
EARTH SURFACE PROCESSES AND LANDFORMS Vol. 44(10): 20852094, DOI:
10.1002/esp.4623
Among the main invasive species, the wild boar (Sus scrofa) is the most responsible for soil
degradation in Europe and many Italian regions. At the same time, the stable presence of this
species in agricultural areas has induced a conflict with humans, causing economic losses,
environmental degradation and also social issues. A clear quantification of the potential damages
(in terms of soil bioturbation) of this species at large scale is, however, still obscure. The purpose
of this research is to analyse the role of wild boars as a geomorphologic agent, presenting a
general diagnostic framework regarding the geomorphic impact of this species, classifying and
mapping potential sediment hotspots and their likely connection to rivers and road networks.
Accordingly, a record of wild boar damage types is first presented, and their possible interaction
with hydrological and geomorphological processes is described. Then, a pilot case study is
discussed on mapping and quantifying wild boar damages in a hilly agricultural landscape located
in northeast Italy. The wild boar damages were geolocalized using a geographical positioning
system (GPS) in two years of intensive field campaigns among agricultural fields involved in wild
boar damaging activities. For each damaged area (total 406), several measures of soil erosion
depth were taken and the degradation surface of interest mapped for a total of 10 150 measures.
The volume of removed soil was then estimated, considering the average depth of damages
previously recorded. Finally, the Index of Connectivity was applied to provide a classification of
the considered damages based on their connection to both river and road networks. The results
indicate that the ongoing uncontrolled wild boar expansion may not affect crops only or be a risk
for people, but can also increase soil erosion, with a potential connection to hydrographic
networks and human infrastructures.

Factors affecting space use by wild boars (Sus scrofa) in high-elevation tropical forests
Morais, T.A., Rosa, C.A., Azevedo, C.S., Viana, A.B., Santos, P., Passamani, M. 2019
CANADIAN JOURNAL OF ZOOLOGY Vol. 97(11): 971978, DOI:0.1139/cjz201901302019
The wild boar (Sus scrofa Linnaeus, 1758) is considered one of the 100 worst invasive species in
the world and is present in the highelevation forests in Brazil. Our objective was to understand
how landscape and atmospheric conditions affect space use by wild boars. We hypothesized that
wild boars would be more frequent at lower elevations, warmer and wetter forested areas, and
away from human disturbances. After three years of data collection (20132016) using 16 camera
traps, 881 independent records were obtained with a mean of 4.44 +/ 9.25 pigs per record. Wild
boar frequency of occurrence was higher at lower elevations, in more humid and warmer areas,
and farther away human disturbance factors, corroborating our initial hypothesis. Understanding
spaceuse patterns of wild boars is necessary for the design of management strategies that
target areas of more intense usage, as well as for defining more effective populationcontrol
techniques.
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Baiting improves wild boar population size estimates by camera trapping

Peris, A., ClosaSebastia, F., Marco, I., Serrano, E., CasasDiaz, E. 2019
MAMMALIAN BIOLOGY Vol. 98: 2835, DOI 10.1016/j.mambio.2019.07.005
In the last decade, camera trapping has become a widespread technique for wildlife monitoring.
Although baits or attractants are commonly used to increase the likelihood of encounter, this
practice has been criticised because of the potential biases in the population estimations based
on these records obtained by markrecapture or markresight methods, and especially in relative
abundance indices (RAI). For two consecutive years, we evaluated the impact of baiting on wild
boar (Sus scrofa) population estimates in a protected area of northeast Spain. In particular, we
compared the number of boars per independent events (the group size), the estimated population
size and RAI between periods with and without baiting. Baiting increased mean group size
estimation and the likelihood of an encounter leading to more precise wild boar population
estimates. The RAI values both at baited and unbaited campaigns correlated significantly with
markresight abundance estimates, suggesting that these indices could be used to evaluate the
boar population changes.

Assessment of the impact of forestry and leisure activities on wild boar spatial
disturbance with a potential application to ASF risk of spread

Petit, K., Dunoyer, C., Fischer, C., Hars, J., Baubet, E., LopezOlvera, J.R., Rossi, S., Collin, E.,
Le Potier, M.F., Belloc, C ., Peroz, C., Rose, N., Vaillancourt, J.P., Saegerman, C.
TRANSBOUNDARY AND EMERGING DISEASES, DOI: 10.1111/tbed.13447
In Europe, African swine fever virus (ASFV) is one of the most threatening infectious
transboundary diseases of domestic pigs and wild boar. In September 2018, ASF was detected in
wild boar in the South of Belgium. France, as a bordering country, is extremely concerned about
the ASF situation in Belgium, and an active preparedness is ongoing in the country. One of the
questions raised by this situation relates to disturbing activities that may affect wild boar
movements and their possible impact on the spread of ASFV. Despite evidence of disturbance
related to hunting practices, there is a paucity of information on the impact of forestry and human
leisure activities. To assess this impact on wild boar movements, a systematic review was first
conducted but very few useful data were obtained. For this reason, an expert elicitation was
carried out by the French Agency for Food, Environmental and Occupational Health & Safety in
order to deal with this knowledge gap. A total of 30 experts originating from France and adjacent
neighbouring countries (Spain, Belgium and Switzerland) were elicited about the relative
importance of six factors of spatial disturbance of wild boar (noise, smell, invasion of space,
modification of the environment, duration and frequency of the activity). Then, for each factor of
disturbance, they were asked about the impact of 16 different commercial forestry and human
leisure activities. A global weighted score was estimated in order to capture the variability of a
wide range of territorial conditions and the uncertainty of expert elicitation. This estimate
permitted ranking all 16 activities and aggregating them in three groups according to their
potential for disturbance of wild boar, using a regression tree analysis. The results of this expert
elicitation provide a methodological approach that may be useful for French and other European
decision makers and stakeholders involved in the crisis management of ASF.

The potential role of scavengers in spreading African swine fever among wild boar
Probst, C., Gethmann, J., Amler, S., Globig, A., Knoll, B., Conraths, F.J. 2019
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SCIENTIFIC REPORTS Vol. 9, DOI: 10.1038/s41598019476235
Understanding the transmission patterns of African swine fever (ASF) among wild boar (Sus
scrofa) is an issue of major interest, especially in the wake of the current ASF epidemic. Given the
high stability of ASFvirus, there is concern about scavengers spreading infectious carcass
material in the environment. Here, we describe scavenging activities on 32 wild boar carcasses in
their natural habitat in Germany. Using digital cameras, we detected 22 vertebrates at the study
sites, thereof two mammal and three bird species scavenging. The most frequently detected
species was the raccoon dog Nyctereutes procyonoides (44% of all visits). Raccoon dogs, red
foxes (Vulpes vulpes), and buzzards (Buteo buteo) scavenged in the warm and the cold season,
while ravens (Corvus corax) and whitetailed eagles (Haliaeetus albicilla) scavenged only in the
cold season. In summer, however, insects removed most of the carcass biomass. Although most
of the material was consumed on the spot, foxes, raccoon dogs and ravens left the study sites in
rare cases with a small piece of meat in their mouths or beaks. We conclude that scavengers
represent a minor risk factor for spreading ASF, but may contribute to reducing local virus
persistence by metabolizing infected carcasses.

Context-specific tool use by Sus cebifrons

RootBernstein, M., Narayan, T., Cornier, L., Bourgeois, A. 2019
MAMMALIAN BIOLOGY Vol. 98: 02110, DOI: 10.1016/j.mambio.2019.08.003
Tool use has been reported in a wide range of vertebrates, but so far not in Suidae (the pigs).
Suidae are widely considered to be "intelligent" and have many traits associated with tool use, so
this is surprising. Here, we report the first structured observations of umprompted instrumental
object manipulation in a pig, the Visayan warty pig Sus cebifrons, which we argue qualifies as tool
use. Three individuals were observed using bark or sticks to dig with. Two individuals, adult
females, used the sticks or bark, using a rowing motion, during the final stage of nest building.
The third individual, an adult male, attempted to use a stick to dig with. Stick and branch
manipulation was observed in other contexts, but not for digging. Our observations suggest the
hypothesis that the observed use of stick to dig with could have been socially learned through
vertical transmission (motherdaughter) as well as horizontal transmission (femalemale). When
used by the females, it altered their digging affordance, and had a specific placement in the nest
building sequence. In addition to its contextspecificity and its role in a functional sequence, the
observed tool use is distinguished by an ambiguous function or effectiveness as a digging
behaviour, and the participation of the male in a female action pattern. Observations of
unprompted tool use represented for the first time in a phylogenetic family are rare. These open
new possibilities for research on tool use and social learning in Suidae.

Future distribution of wild boar in a highly anthropogenic landscape: Models combining
hunting bag and citizen science data

Rutten, A., Casaer, J., Swinnen, K.R.R., Herremans, M., Leirs, H. 2019
ECOLOGICAL MODELLING Vol. 411, DOI: 10.1016/j.ecolmodel.2019.108804
Wild boar is one of the most widespread mammals of the world and in many regions wild boar
populations continue to expand. Especially in highly anthropogenic landscapes, increasing
numbers of wild boar lead to a rising number of contacts with human activities causing human
wildlife impacts. In the heavily fragmented landscape of Flanders (northern Belgium) where the
wild boar reappeared in 2006 after more than half a century of absence, it is crucial to get a
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better understanding of the probable further distribution of wild boar in order to assess potential
impacts in the near future. Wild boar occurrences have been collected by two citizen science
programs: through an online observation platform and based on the reported locations of wild
boar shot by hunters. This allowed us to construct a MaxEnt habitat suitability model. We
constructed a new approach to define background manipulation to correct for sampling bias due
to uneven sampling effort or due to areas in which hunting is not allowed based on the
construction of bias files using this information. Model outcomes based on this new approach for
background manipulation were compared with the known method of spatial thinning. All model
outcomes were found comparable reflecting the utility of our new approach when limited data are
available and spatial thinning would result in insufficient data for modelling. Our MaxEnt models
show that coniferous forest, deciduous forest, maize, scrub and other low cover play a key role in
increasing the habitat suitability for wild boar. Built up areas and the extent of habitat diversity
only had a minor influence on habitat suitability reflecting wild boars' behavioural flexibility to
adapt to humandominated landscapes. Unoccupied suitable habitat is mainly found in the centre
of Flanders, although highly scattered. Habitat suitability in the West of Flanders was limited.

Opportunistic Predation of Wild Turkey Nests by Wild Pigs

Sanders, H.N., Hewitt, D.G., PerottoBaldivieso, H.L., Vercauteren, K.C., Snow, N.P.
JOURNAL OF WILDLIFE MANAGEMENT, DOI: 10.1002/jwmg.21797
Wild pigs (Sus scrofa; i.e., feral hogs, feral swine) are considered an invasive species in the
United States. Where they occur, they damage agricultural crops and wildlife habitat. Wild pigs
also depredate native wildlife, particularly groundnesting bird species during nesting season. In
areas inhabited by wild turkeys (Meleagris gallopavo), nest destruction caused by wild pigs may
affect recruitment. There is debate whether wild pigs actively seek groundnesting bird nests or
depredate them opportunistically. To address this debate, in 2016 we examined the movements of
wild pigs relative to artificial wild turkey nests (i.e., control [no artificial nests], moderate density
[12.525 nests/km(2)], and high density [2550 nests/km(2)]) throughout the nesting season (i.e.,
early, peak, and late) in southcentral Texas, USA. We found no evidence that wild pigs learned to
seek and depredate wild turkey nests relative to nest density or nesting periods. Despite wild pigs
being important nest predators, depredation was not a functional response to a pulsed food
resource and can only be associated with overlapping densities of wild pigs and nests. Protecting
reproductive success of wild turkeys will require reducing wild pig densities in nesting habitat prior
to nesting season.

Population Estimates and Behavioral Ecology of Common Warthog (Phacochoerus
africanus Gmelin, 1 788) In Dabena Valley Forest, Western Ethiopia

Edossa, A.
URI: http://10.6.20.92/xmlui/handle/123456789/20129
An ecological research on population estimate, behaviors and nutrient qualityof common warthog
(Phacochoerus africanus Gmelin, 1788) was conducted in Dabena Valley Forest, Western
Ethiopia from May 2016 to June 2018. This study was carried outin Gassi Controlled Area
(GCHA) and Haro Aba Diko Controlled Hunting Area (HADCHA). Fixed half–width of strip line
transect method was used for population estimation and enumeration. Population abundance and
densities were analyzed using distance.Continual scan sampling method was used to assess
actvitity budgets. Diet composition of was determined using feeding quadrat survey and
microhistological analysis methods. Salt lick samples were dried in shade and analyzed by
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inductively coupled plasma spectroscopy. Seasonal variations of nutrient quality of common
warthog were measured using clipped plant samples and fecal droppings. Dietary and fecal
contents of C, N, P, neutral and acid detergent fiber were analyzed. Crude protein content was
measured using Kjeldhal method. The total distance walked was 40.746 km in GCHA and 42.144
km in HADCHA during the wet and dry seasons. A total of 246 and 652 warthogs were counted in
GCHA and HADCHA, respectively during the transect study. The two study areas were
significantly different (F 1 6 = 18.51, P < 0.05) during the wet season and (F 1 6 = 39.86, P <
0.05) during the dry season in the number of common warthog population per transect. During the
dry season, HADCHA possessed more mean of cluster density (5.18/km2 (CV=7%) with a 95%
CI of (5.9–4.44) than the GCHA (2.37/km2 (CV=14%) with a 95% CI of (2.9–1.84). Warthogs were
associated inthree vegetation zones along a transect line running from a grazing land into the
Combretum–Terminalia woodland. Warthogs encounter rate was 1.97/km (CV=44%) and 1.75/km
(CV=60%) in HADCHA Combretum–Terminalia habitat during wet and dry seasons, respectively.
Adult common warthog individuals spent the highest proportion of the daytime in feeding
(47.21%) followed by resting (14.29%) and walking (11.94%).From GCHA 41 and from HADCHA
45 forage species identified as annual dietary component of the animal from fecal samples.
Cyperus fischerianus, Digitaria abyssinica, Cynodon dactylon, Cynodon nlemfuensis, Hyparrhenia
rufa andAndropogon abyssinicuswereidentified as staple forage species of warthogs in both study
areas.The mean sodium concentration in salt lick, common warthog ingested varied from 0.01
±0.001Na meq/100g (Menjiko) to 0.08±0.006 meq/100g (Dodeta) during the dry season.
However, the study areas were insignificantly different (F1 14= 1.63, P > 0.05). Warthogs foraged
1311 mg/100g and 1489.2 mg/100g dietrary phosphorous concentration, which was below the
minimum threshold level leading to high risk of sterility and population decline in both study areas.
Responses to crop raiding, habitat degradation and drought were also the major threats of
common warthogs in the study areas. Hence, conservation of GCHA and HADCHA should get the
acceptance of the local residents. Wildlife laws should be introduced and practiced in the study
areas.

New altitudinal record for white-lipped peccary Tayassu pecari (Link, 1 795) in Ecuador,
with notes about activity patterns and herd size

Torres, J., Gavilánez, M.M.
Whitelipped peccaries (Tayassu pecari) represent a key element of trophic networks in tropical
rainforest ecosystems by playing the dual role of consumer and prey. Despite their importance,
pressures on their populations have increased during the last few decades due to hunting and
deforestation across its distributional range. These pressures may have led the remaining
populations to move into new territories and to change their migratory and gregarious behaviour.
In this study, we used photographic records from camera traps to collect data on biogeography of
whitelipped peccaries in order to answer some questions about the demography, distribution and
population size of the species in Ecuador’s western Amazonia. We present new altitudinal records
for the species (2,000 metres above sea level), along with some notes on herd size and activity
patterns. This information is valuable for obtaining a better understanding of the species
distribution and population status in order to achieve better conservation plans.

Presence of the collared peccary Pecari tajacu (Artiodactyla, Tayassuidae) in the far
northeast of its Brazilian distribution
Suiform Soundings 1 8(2)
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Marinho, P.H., da Silva, M., Cardoso Aires Lisboa, C.M. 2019
Neotropical Biology and Conservation 14(4): 499–509
DOI: 10.3897/neotropical.14.e48716
The collared peccary Pecari tajacu (Artiodactyla, Tayassuidae) is widely distributed and included
in the Least Concern (LC) category by the IUCN assessment. However, threats such as hunting
and habitat loss have extinguished some of its populations in Brazil. Additionally, much of its
current occupation area remains unknown, especially in northeastern Brazil. We herein present
the first record of the collared peccary in a CaatingaAtlantic Forest ecotone in the state of Rio
Grande do Norte, northeastern Brazil. This record in a poorly sampled region represents the
presence of this species in the most northeastern part of the country and extends its confirmed
records for more than 200 km.

Seed dispersal effectiveness by a large-bodied invasive species in defaunated landscapes

Pedrosa F. Bercê, W., Levi, T., Pires, M., Galetti, M. 2019
https://doi.org/10.1111/btp.12706
Animaldispersed plants are increasingly reliant on effective seed dispersal provided by small
bodied frugivores in defaunated habitats. In the Neotropical region, the nonnative wild pig (Sus
scrofa) is expanding its distribution and we hypothesized that they can be a surrogate for seed
dispersal services lost by defaunation. We performed a thorough analysis of their interaction
patterns, interaction frequencies, seed viability, and characteristics of the seed shadows they
produce. We found 15,087 intact seeds in 56% of the stomachs and 5,186 intact seeds in 90% of
the scats analyzed, 95% of which were smaller than 10 mm in diameter. Wild pigs were the third
most effective disperser among 21 extant frugivore species in a feeding trail experiment in terms
of quantity of seeds removed. Gut retention time was 70 ± 23 hr, indicating wild pigs can promote
long distance seed dispersal. Seed survival after seed handling and gut passage by wild pigs
was positively related with seed size, but large seeds were spat out and only smaller seeds were
defecated intact, for which we observed a positive or neutral effect on germination relative to
manually depulped seeds. Finally, deposition of seeds was four times more frequent in
unsuitable than suitable sites for seedling recruitment and establishment. Seed dispersal
effectiveness by wild pigs is high in terms of the quantity of seeds dispersed but variable in terms
of the quality of the service provided. Our study highlights that negative and positive effects
delivered by nonnative species should be examined in a case by case scenario.

Towards the restoration of the Mesoamerican Biological Corridor for large mammals in
Panama: comparing multi-species occupancy to movement models

Meyer, N.F.V., Moreno, R., ReynaHurtado, R., Signer, J., Balkenhol, N. 2020
Movement Ecology Vol. 8
Habitat fragmentation is a primary driver of wildlife loss, and the establishment of biological
corridors is a conservation strategy to mitigate this problem. Identifying areas with high potential
functional connectivity typically relies on the assessment of landscape resistance to movement.
Many modeling approaches exist to estimate resistance surfaces but to date only a handful of
studies compared the outputs resulting from different methods. Moreover, as many species are
threatened by fragmentation, effective biodiversity conservation requires that corridors
simultaneously meet the needs of multiple species. While many corridor planning initiatives focus
on single species, we here used a combination of data types and analytical approaches to
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identify and compare corridors for several large mammal species within the Panama portion of
the Mesoamerican Biological Corridor.
We divided a large mammal assemblage into two groups depending on the species sensitivity to
habitat disturbance. We subsequently used costdistance methods to produce multispecies
corridors which were modeled on the basis of (i) occupancy of nine species derived from camera
trapping data collected across Panama, and (ii) step selection functions based on GPS telemetry
data from whitelipped peccary Tayassu pecari, puma Puma concolor, and ocelot Leopardus
pardalis. In addition to different data sources and species groups, we also used different
transformation curves to convert occupancy and stepselection results into landscape resistance
values.
Corridors modeled differed between sensitive and tolerant species, between the data sets, and
between the transformation curves. There were more corridors identified for tolerant species than
for sensitive species. For tolerant species, several corridors developed with occupancy data
overlapped with corridors produced with step selection functions, but this was not the case for
sensitive species.
Our study represents the first comparison of multispecies corridors parametrized with step
selection functions versus occupancy models. Given the wide variability in output corridors, our
findings underscore the need to consider the ecological requirements of several species. Our
results also suggest that occupancy models can be used for estimating connectivity of generalist
species. Finally, this effort allowed to identify important corridors within the MBC (i) at a country
scale and (ii) for several species simultaneously to accurately inform the local authorities in
conservation planning. The approach we present is reproducible in other sites and/or for other
species.

Effectiveness of Panama as an intercontinental land bridge for large mammals
Meyer, N.F.V., Moreno, R., Sutherland, C., de la Torre, J.A., Esser, H.J., Jordan, C. A., Olmos,
M., Ortega, J., Reyna Hurtado, R.
https://doi.org/10.1111/cobi.13384
Habitat fragmentation is a primary driver of wildlife loss, and establishment of biological corridors
is a common strategy to mitigate this problem. A flagship example is the Mesoamerican Biological
Corridor (MBC), which aims to connect protected forest areas between Mexico and Panama to
allow dispersal and gene flow of forest organisms. Because forests across Central America have
continued to degrade, the functioning of the MBC has been questioned, but reliable estimates of
species occurrence were unavailable. Large mammals are suitable indicators of forest
functioning, so we assessed their conservation status across the Isthmus of Panama, the
narrowest section of the MBC. We used large scale camera trap surveys and hierarchical
multispecies occupancy models in a Bayesian framework to estimate the occupancy of 9 medium
to large mammals and developed an occupancy weighted connectivity metric to evaluate
species specific functional connectivity. White lipped peccary (Tayassu pecari), jaguar
(Panthera onca), giant anteater (Myrmecophaga tridactyla), white tailed deer (Odocoileus
virginianus), and tapir (Tapirus bairdii) had low expected occupancy along the MBC in Panama.
Puma (Puma concolor), red brocket deer (Mazama temama), ocelot (Leopardus pardalis), and
collared peccary (Pecari tajacu), which are more adaptable, had higher occupancy, even in areas
with low forest cover near infrastructure. However, the majority of species were subject to ≥1 gap
that was larger than their known dispersal distances, suggesting poor connectivity along the MBC
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in Panama. Based on our results, forests in Darien, Donoso–Santa Fe, and La Amistad
International Park are critical for survival of large terrestrial mammals in Panama and 2 areas
need restoration.

A stranger in the family? On the social behavior of a leucistic collared peccary (Pecari
tajacu) with pigmented conspecifics

da Silva, V.L., Cândido, J., Campanha, J.N., de Oliveira, D.R., GhelerCosta, C., Oda, F.H. 2019
Tropical Ecology Vol.60: 303–305
Anomalous coloration is defined as the excess or deficit of pigmentation in some region(s) or
throughout the entire body of an animal, and have been classified as piebalism, leucism, or
albinism. The first record of anomalous coloration for the collared peccary (Pecari tajacu) was a
leucistic cub captured in dense ombrophilous Atlantic Forest in the municipality of São José dos
Pinhais, state of Paraná, southern Brazil, which was subsequently raised by residents until it was
an adult. Collared peccarys’s behaviors are well documented in literature, but there is no
published scientific information about the behavior of leucistic individuals. Here we report the
second case of anomalous coloration of the collared peccary (P. tajacu) in Brazil and the
Neotropical region, and comment on its social interaction with pigmented conspecifics. For a
period of 27 months of monitoring, cameras trap captured 109 records (47 videos and 62 photos)
distributed among 21 days. We retrieved 22 independent events from the records, of which 54.5%
were of the leucistic collared peccary alone and 45.5% with it interacting with pigmented
conspecifics. During interactions it displayed both affiliative and agonistic behaviors. Collared
peccaries live in stable herds of five to 25 individuals, with temporary subherds of one to three
individuals that forage separately for several hours during the day. Considering that animals with
an absence of body pigmentation are more susceptible to predation, the survival of the leucistic
collared peccary may be associated with its social interaction with pigmented conspecifics.

Ecology and Conservation of Ungulates in the Lacandon Forest, Mexico

Naranjo, E.J. 2019
Ecology and Conservation of Tropical Ungulates in Latin America
This study presents an assessment of the variations and trends of ungulate populations
presence, abundance, and uses over a decade (2001–2012) in Montes Azules Biosphere
Reserve (MABR) and in a sample of neighboring communities of the Lacandon Forest, Mexico.
During two periods of study (1998–2001 and 2010–2012), abundances (distance sampling and
cameratrapping) and uses (interviews and participant observation) of five ungulate species
(Baird’s tapir, Tapirus bairdii; whitelipped peccary, Tayassu pecari; collared peccary, Pecari
tajacu; redbrocket deer, Mazama temama; and whitetailed deer, Odocoileus virginianus) were
assessed in four sites within MABR and in eight surrounding communities. Abundances based on
direct sightings and cameratrapping were considerably higher in slightly hunted sites inside
MABR than in the sorrounding communities for Baird’s tapir and the whitelipped peccary, but not
for the other species. There were variations in the abundances (based on direct sightings) of all
species between 2001 and 2012: Baird’s tapir declined (−59.7%), while the whitetailed deer
(421%), whitelipped peccary (64%), collared peccary (37%), and redbrocket deer (22%)
increased their abundances. These variations may be related to regional changes in the
landscape in sinergy with social and cultural shifts in the communities of the Lacandon Forest.
The collared peccary had the highest mean harvest rate (0.61 individuals/km2/year) in the study
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area, followed by the redbrocket deer (0.36), whitetailed deer (0.29), whitelipped peccary
(0.07), and Baird’s tapir (0.02). Significantly higher harvest rates of ungulates were detected in
2012 compared to those estimated in 2001, probably due to a higher availability of access roads
and firearms for hunters in 2012, combined with demographic growth and prevalent poverty of
households in the communities of the study area.

Ungulates of Calakmul

ReynaHurtado, R., SanchezPinzón, K. 2019
Ecology and Conservation of Tropical Ungulates in Latin America pp 89104
Calakmul region located in the south of Yucatan peninsula in southern Mexico is an amazing site
that contains a vast diversity of ecosystems and some of the largest extensions of tropical forests
in Mexico. These forests still host six species of ungulates, including the largest and last survivor
of the Neotropical megafauna, the Central American tapir, and one of the rarest ungulate species
in Mexico, the whitelipped peccary, as well as another peccary species (collared peccary), the
whitetailed deer and two species of brocket deer. All these species face serious conservation
threats, as they are some of the most preferred prey species for of subsistence hunters and/or
require large extensions of habitat in good conservation status to fulfill its basic survival needs for
survival. This chapter is an attempt to summarize what is currently known on the ungulate
species of the Calakmul region and we end by pointing out gaps in the existing information,
information that is missing and is absolutely necessary to apply conservation and management
plans of these highly interesting and endangered species.

Drone-based effective counting and ageing of hippopotamus (Hippopotamus amphibius)
in the Okavango Delta in Botswana

Inman, V.L., Kingsford, R.T., Chase, M.J., Leggett, K.E.A.,
Accurately estimating hippopotamus (Hippopotamus amphibius) numbers is difficult due to their
aggressive nature, amphibious lifestyle, and habit of diving and surfacing. Traditionally, hippos
are counted using aerial surveys and land/boat surveys. We compared estimates of numbers of
hippos in a lagoon in the Okavango Delta, counted from land to counts from video taken from a
DJI Phantom 4TM drone, testing for effectiveness at three heights (40 m, 80 m, and 120 m) and
four times of day (early morning, late morning, early afternoon, and late afternoon). In addition,
we determined effectiveness for differentiating age classes (juvenile, subadult, and adult), based
on visual assessment and measurements from drone images, at different times and heights.
Estimates in the pool averaged 9.18 (± 0.25SE, range 1–14, n = 112 counts). Drone counts at 40
m produced the highest counts of hippos, 10.6% higher than land counts and drone counts at 80
m, and 17.6% higher than drone counts at 120 m. Fewer hippos were counted in the early
morning, when the hippos were active and most likely submerged, compared to all other times of
day, when they tended to rest in shallow water with their bodies exposed. We were able to assign
age classes to similar numbers of hippos from land counts and counts at 40 m, although land
counts were better at identifying juveniles and subadults. Early morning was the least effective
time to age hippos given their active behaviour, increasingly problematic with increasing height.
Use of a relatively lowcost drone provided a rigorous and repeatable method for estimating
numbers and ages of hippos, other than in the early morning, compared to land counts,
considered the most accurate method of counting hippos.
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Spatial ecology of male hippopotamus in a changing watershed

Stears, K., Nuñez, T.A., Muse, E. A., Mutayoba, B.M., McCauley, D.J., Scientific Reports Vol. 9
The obligate dependency of the common hippopotamus, Hippopotamus amphibius, on water
makes them particularly vulnerable to hydrological disturbances. Despite the threats facing this
atrisk species, there is a lack of information regarding H. amphibius spatial ecology. We used
highresolution tracking data of male H. amphibius to assess home range size, movement mode
(e.g. residency and migratory movements), and resource selection patterns. We compared these
results across seasons to understand how hydrological variability influences H. amphibius
movement. Our study watershed has been severely impacted by anthropogenic water abstraction
causing the river to stop flowing for prolonged periods. We observed H. amphibius movements to
be highly constrained to the river course with grassy floodplains being their preferred habitat.
Dominant and small subadult males displayed yearround residency in/near river pools and had
smaller home ranges compared to large subadults. During the dry season, large subadult males
made significant (~15 km) upstream movements. The larger home range size of large subadults
can be attributed to the elevated levels of migratory and exploratory activities to limit conspecific
aggression as the river dries. Our observations provide insight into how future changes in water
flow may influence male H. amphibius movements and populations through densitydependent
effects.

Common hippopotamus-human conflicts in Ouémé River area in central Benin Republic

Dossou, E.M., Houessou, L.G., Lougbegnon, T.O., Codija, J.T.C.
The common hippopotamus belongs to the threatened species that urgently need conservation
programs. In this perspective, a study on the relationships between the species and human was
conducted in areas surrounding the Ouémé River in Benin. This study aims to assess the types of
damages caused by hippopotamus and conflict mitigation solutions in order to facilitate pacific
cohabitation between hippopotamus and human. A total of 180 people were interviewed in 6
villages using structured and semistructured interviews. Our results indicated that the main
amage caused by common hippopotamus was crops raiding (81.67 % respondents). Most
respondents (53.89 %) declared that hippopotamus caused damage to their crops in farmland
during the whole year, but period for raids varied significantly between villages (χ2= 57.926,p <
0.0001). This study highlights the necessity to implement mitigation measures in order to promote
pacific cohabitation between hippo and human.

The recent fires devastated huge areas in Australia. The fires and the following lack of food will
pose a big threat to the native Australian biodiversity. This book deals with one other big threat to
the wildlife: invasive species. Australia has around 80 introduced terrestrial and aquatic vertebrate
pest species. As mentioned in the introduction of the book, these pests have an impact of at least
$ 1 billion dollar annually in economic, environmental and social issues. This guide written by
Peter West covers 60 of the pest species. Its aim is to help the identification of them in the field.
After a definition of the term “pest species“ West presents a brief history of introductions of non
native species to Australia. Then the book offers species accounts for 27 mammal species, 18
bird species, four reptile species, two amphibian species and nine freshwater fish species.
This book is not an ordinary field guide because each species account does not only comprise
the common names, scientific names, species origin, distinctive characteristics, habitat and
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distribution (along with a distribution map) but
also the history of introduction of each species,
its damage and control options. To help
identification, sketches of footprints or scats are
also shown for mammals species. The book
also comprises feral domestic species such as
feral donkeys and feral pigs. Pigs escaped
captivity in the 1880s and now occur in all
states/territories of the country (45% of the
continent). They cause damage of over $106
million each year and do not only threaten
livestock but also many native species, affect
culturally significant sites like rock art and are
source for exotic diseases, if these were
accidentally introduced to Australia. Best control
techniques suggested in this book are aerial
and ground shooting, poison baiting, cage
trapping with many trap types, shooting for
commercial use and exclusion fencing.
After the part dealing with the already existing
pest species the book deals with several high
risk species that have not yet become
established in the wild in Australia but have
been found in the wild several times and are
considered of significant biosecurity risk. The species covered in this part comprise e.g. Black
spined toad (Bufo melanostictus), Canada goose (Branta canadensis) and corn snake (Elaphe
guttata).
Overall, this book offers a good overview of vertebrate pest species in Australia, their distribution,
their damages and for many also methods to keep them under control or to exterminate them.
The book will hopefully help to sensitize for the problems of these pest species and the further
spread of these species and also to avoid the establishment of the presented highrisk species
and others that might arrive on the Australian continent.
Guide to Introduced Pests Animals in Australia
By Peter West
160 pages
2018, CSIRO Publishing
Reviewed by Thiemo Braasch
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Jonathan Kingdon is famous for his
illustrations, paintings and descriptions
of African mammals. This book and “The
Kingdon
Pocket
Guide
African
Mammals“ are both second editions of
predecessor books, Having a first look
through the book, the reader is
impressed by the cornucopia of species
presented with paintings, detailed
descriptions and distribution maps. The
book is not only about bigger mammals,
but ALL African mammal species are
covered. In the introduction chapter
Kingdon explains the changes that took
place during the last 20 years since the
publication of the first edition. Naming
and mapping of species, how to use this
guide and how to find and record
mammals are the content of following
chapters. Regarding taxonomy, the
authors follows the one presented in his
books “Mammals of Africa“. Other
chapters in the beginning deal with the
natural history of the African continent,
its physical landscape, climate and
vegetation. The main part of the book
presents the species profiles of African
mammals, even small and almost
unknown groups like Goldenmoles,
sengis or ottershrews. Every mammal
order has its own description and within also each family. Every species is described with great
paintings, its common and scientific name, names in other languages like in French, German or
Swahili (if available). Measurements, the morphological recognition of the species, geographic
variation and distributions are discussed. The distribution maps of many species even distinguish
different subspecies. Descriptions of habitats, food and behaviour are also very detailed, the
status of the species whenever any recent information were available. Regarding wild pigs, all six
species living on the African continent are described very well. The distribution maps of bushpigs
(Potamochoerus larvatus) and Red river hog (P. porcus) also show the regions of possible
intergradation with each other. Sketches illustrate typical behaviour of fightings of bushpigs, Giant
forest hogs (Hylochoerus meinertzhageni) and Common warthogs (Phacochoerus africanus) and
also front head signals of Red river hogs, sleeping sites of Giant forest hogs, morphological snout
details of Common and Desert warthogs (Phacochoerus aethiopicus) and individual and inter
sexual differences in the flare of tusks and the shape of Common warthog's warts. Regarding
conservation Kingdon points to the problem of hybridization between European wild boars with
bushpigs and the recent introduction of the former out of their natural range to hunting reserves in
Gabon and Burkina Faso.
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Hippos in the clade Whippomorpha are
similarly presented also with sketches
additionally to marvelous paintings of
the two species. In contrast to other
authors Kingdon does not distinguish
subspecies of the Common hippo. He
also mentions that this species has the
outstanding potential for domestication
or ranching.
Having presented all the African
mammals, Kingdon also writes about
species conservation and presents new
views and opinions in this subject. This
part offers interesting insights in most
recent debates in this subject and
covers many different topics.
Overall, Jonathan Kingdon's book is the
best and most uptodate field guide to
African mammals. His more than 750
colour illustrations of all the mammals
are wonderful art and the book is a
unique source of information about the
different mammal species. It is quite big
for a field guide. The already mentioned
pocket guide of this book is the smaller
compendium of the big field guide that
even comprises short chapters about
the African environment and evolution.
This pocket guide is much easier to
handle in the field.
The Kingdon Field Guide to African Mammals
By Jonathan Kingdon
Second Edition, 2015
Paperback, 640 pages
Bloomsbury Wildlife
The Kingdon Pocket Guide to African Mammals
By Jonathan Kingdon
Second Edition, 2016
Paperback, 304 pages
Bloomsbury Wildlife
Reviewed by Thiemo Braasch
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Mangalica: the hairy Hungarian pig nearly wiped out by communism
https://www.theguardian.com/world/2019/dec/27/hungaryfighttosavemangalicapigs
Shaun Walker in Budapest
Fri 27 Dec 2019
African swine fever is merely
latest threat to an animal that
went from the brink to a national
treasure.
Bred by an emperor and nearly
killed off by communists, the
Hungarian mangalica pig has
been through a lot during its
nearly two centuries of existence.
A lumbering, chunky beast with a
sheeplike coat, it is the hairiest
and fattiest of pigs. And
according to its many fans, the
mangalica is also one of the
The longhaired bred was created in the 1830s. Photo: O. Upalyuk/Alamy
tastiest. From being on the verge
of extinction three decades ago, the mangalica has made a remarkable comeback to the farms,
tables and hearts of Hungarians over the past decade, and has recently been taking the global
finedining scene by storm from the US to Japan, where its fatty, marbled texture has led it to be
nicknamed “Kobe pork”. In Hungary, the breed has been officially registered as one of the
country’s national treasures. However, the pride of Hungarian agriculture is now facing another
threat: the epidemic of African swine fever sweeping through eastern Europe, which has led to a
number of culls. The growing popularity of mangalica is also causing disputes with Hungary’s
neighbours. There was a furious reaction earlier this month when a popular US gastroblogger
introduced mangalica as a “medieval Romanian food” in a video that garnered nearly a million
views on YouTube. Simmering tension remains over Hungary’s historical role as ruler of part of
the country’s territory, and the Hungarian press was outraged. “It was not enough that they took
away Transylvania, trying to expropriate our culture and our historical memories … Now they also
want to steal mangalica from us,” wrote the rightwing news portal 888.hu. “It can become like
hummus is for Lebanon and Israel,” said Péter Tóth, the president of Hungary’s Mangalica
Breeders Association, in an interview at an upmarket Budapest restaurant over a plate of
mangalica ham cuts. While noting that all mangalica currently in Romania are recent imports from
Hungary, the pig’s history is international, Tóth said. The breed was created in the 1830s after the
Habsburg emperor in Vienna was gifted 11 fatty, longhaired pigs by the prince of Serbia and had
them crossbred with some old Hungarian breeds near Arad, now part of Romania. At one point,
90% of all pigs in Hungary were mangalica, with the high fat content prized because the copious
lard could be stored for much longer than meat. With the onset of electricity and refrigeration,
production declined and it became more of a luxury product. After the second world war, the
communist system almost destroyed the mangalica; only about 300 sows were maintained in
reservations for scientific purposes. The meat was nowhere to be found. As a young veterinary
student in Spain in the early 1990s, Tóth told a Spanish friend about the fatty Hungarian pigs and

Suiform Soundings 1 8(2)

60

Articles in
the news
the pair launched a project to save the mangalica. “I put adverts in local newspapers: ‘If you’ve
seen a mangalica, please let me know,’” he recalled. He bought up the whole population and for
several years bred them with Spanish investment, until they were ready to send fatty pork for
curing in Spain by the late 90s.
There are now more than 200 mangalica farmers in Hungary and the meat is on sale in almost
every marketplace, at prices about four times higher than normal pork. Zsóka Fekete, who runs a
mangalica farm in eastern Hungary, said: “It’s different from any other meat. The texture is
marbled, especially in the neck. It’s a completely unique taste.” She worked in a multinational
company in Budapest before deciding in 2012 to return to her family farm and buy 20 mangalica
sows, which she has since grown to 300. She has a loyal client base including Michelinstarred
restaurants and Budapest mangalica lovers, who form queues to buy her produce when she
makes the trip to the capital once a fortnight. Indeed, the only blip on the horizon for the
mangalica is the African swine fever epidemic. The first cases were detected in Hungary’s wild
boar population last April, and while no domesticated pigs have yet caught the virus, due to its
extreme contagiousness, any time a diseased boar carcass is found, all pigs within a twomile
(3km) radius must be culled. It is particularly dangerous for the mangalica, which live in semi
open conditions, and new security measures have been put in place, including double fencing
and a ban on visitors to farms. So far, about 1,200 mangalica have been slaughtered across
Hungary, more than 10% of the population. Tóth said the government had recently approved a
special strategy to save the mangalica should the situation become critical: an emergency gene
banking system will be set up, and the most valuable mangalica specimens will be moved to safe
spaces such as zoos or universities. As for climate concerns around meat consumption, it is likely
to be a while before that affects sales in Hungary, where pork is ubiquitous and vegetarianism still
seen as quirky eccentricity. But Tóth, surprisingly, advocates for his compatriots to eat less meat.
“I am against the low quality and the animal suffering involved in industrially farmed meat,” he
said, skewering a fatty slice of mangalica jamon with a fork. “Humans should eat less meat, for
sure. But when they do, it should be high quality. For example, one piece of mangalica per week.”

African swine fever: North Sumatra spends Rp 5 billion to bury thousands of dead pigs
https://www.thejakartapost.com/news/2019/12/21/africanswinefevernorthsumatraspendsrp5
billiontoburythousandsofdead
pigs.html?fbclid=IwAR0i0TDt0iqXfr9b63OAK0GL0wkYh8MM7d0VGF9cT4vZNKTkGmiiNz8ehSA
Apriadi Gunawan
The Jakarta Post, Medan, December 21, 2019
North Sumatra Governor Edy Rahmayadi said the government had allocated Rp 5 billion
(US$357,938) to bury thousands of pigs that had died of African swine fever (ASF) and contain
the spread of the virus. At least 29,200 pigs have died due to the disease, causing losses to pig
farmers in the province and driving people to stop eating pork. Local authorities had initially
identified the disease as classical swine fever, also known as hog cholera, another viral disease
that bears similar symptoms and also causes massive deaths. Unlike hog cholera, however, there
is no vaccine or cure for ASF. The Agriculture Ministry confirmed the existence of the virus in 16
regencies in North Sumatra on Dec. 12 and reported the case to the World Organization for
Animal Health (OIE) on Dec. 17. The government is to disburse the funds from the state budget.
Edy said the generous amount of funding was needed since the number of dead pigs kept
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increasing."The funds will be used to prepare personnel to bury the dead pigs, form a patrol team
and set up posts to close off the entrance and exit for the pigs," Edi said. He also added that he
had yet to prepare the budget for pig extermination due to the huge amount of pigs in the area.
“There are at least 2 millions pigs in [the province]. Imagine how much it costs if [the
extermination for] each pig costs Rp 3 million," he said. The ministry’s farms and animal health
director general, I Ketut Diarminta, said residents should report cases of dead pigs and not
handle it by themselves. “We call on people to report sick or dead pigs. Do not throw it in the
neighborhood or into rivers,” said Ketut as quoted by Antara. An African swine fever outbreak has
swept across China, Vietnam, Cambodia and has alarmed countries amid the absence of a
vaccine or cure for the disease. The disease does not transmit to humans as the virus dies during
the cooking process. But it could contaminate other pigs that are located near the infected pigs —
alive or dead. According to Xinhua, China has decided to cull all affected pigs in an affected area
as an emergency response. Edy said the local administration’s first attempt to overcome this
issue was to establish emergency posts so that residents could report cases. Farmers, who
usually keep pigs in sties, have been told to keep them in cages and separate those suspected to
have been infected with the virus. Excavators have been prepared to bury the massive number of
dead pigs. Dozens of restaurants in Medan that sell Karo grilled pork have closed down their
businesses within the past four months as a result of the issue. The secretary of a local
association of grilled pork restaurants, Terbit Ginting, said pork restaurants in Medan had incurred
financial losses ever since the massive death of pigs. "Many grilled pork restaurants decided to
close their business because they suffered financial losses," Terbit said. He said that before the
outbreak, a restaurant could sell five roast pigs a day. Now, many restaurants find it difficult to sell
even one. Terbit said this was because the public were afraid to consume pork even though the
government had clarified that it would not endanger humans. To increase the public's interest in
eating pork, Terbit said his association held a culinary tour for pork dishes in CBD Polonia,
Medan.

Canada's Invasive Wild Pigs Are Building "Pigloos" To Survive The Winter
https://www.narcity.com/news/ca/canadianwildpigsarebuildingpigloostosurvivethroughthe
winter
Colin Leggett Updated on December 18
It sounds cute, but it's bad.
Throughout 2019, there have been plenty of stories about feral pigs causing problems across
Canada and the United States. Canada's wild pigs were even called one of Canada's most
invasive species. Now, they've even found a way to survive the winter: socalled "pigloos."To stay
warm during the winter seasons, wild pigs will burrow deep into the snow, creating tunnels with
snow on top acting as insulation (much like an actual igloo). These "pigloos" also allow the
animals to hide very well in the winter, which can make it harder for researchers to track their
numbers from the air. Within these burrows, wild pigs can breed throughout the entire year. They
birth an average of six babies per litter every year, which means populations increase quickly.
"The growing wild pig population is not an ecological disaster waiting to happen," Ryan Brook, the
University of Saskatchewan's lead researcher for the Canadian Wild Pig Project told USask
News, "it is already happening." The wild creatures are also omnivorous, meaning they can and
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will eat just about anything to survive. On top of that, they eat about three to five percent of their
body weight every day. All that bodyweight plus their thick fur coats mean they are able to adapt
to winter easily, with or without their "pigloos," and it's becoming a major issue here and across
the border. Canadian wild pigs have started making their way into the northern United States.This
is a big problem for farmers in Montana and North Dakota because the feral invaders will feed on
just about anything and are a danger to local plants and animals. Dr. Dale Nolte, manager of the
Feral Swine Program at the US Department of Agriculture, estimated that the annual cost of
damage done to crops by wild pigs is somewhere between 1.5 and 2.5 billion US dollars. So
while the idea of a "pigloo" might sound adorable, the fact is that they are part of a much bigger
problem, one that Ryan Brook says is becoming increasingly harder to curb. "Our mapping of
their expanding territory shows just how quickly they are spreading," Brook said, "This is a rapidly
emerging crisis."

Earliest known cave art by modern humans found in Indonesia
https://www.theguardian.com/science/2019/dec/11/earliestknowncaveartbymodernhumans
foundin
indonesia?CMP=share_btn_fb&fbclid=IwAR18VEOLf4TXUSfO2eWFZUPQKZUltY464Ts2
wd95M4l4buVueQjRL9orLg
Hannah Devlin Wed 11 Dec 2019
Pictures of humanlike hunters and fleeing mammals dated to nearly 44,000 years old.
Cave art depicting humananimal hybrid figures hunting warty pigs and dwarf buffaloes has been
dated to nearly 44,000 years old, making it the earliest known cave art by our species. The
artwork in Indonesia is nearly twice as old as any previous hunting scene and provides
unprecedented insights into the earliest storytelling and the emergence of modern human
cognition. Previously, images of this level of sophistication dated to about 20,000 years ago, with
the oldest cave paintings believed to be more basic creations such as handprints. “We were
stunned by the implications of this image,” said Adam Brumm, an archaeologist at the Australian
Research Centre for Human Evolution at Griffith University. “This was just mindboggling because
this showed us that this was possibly the oldest rock art anywhere on the face of this planet.” The
painting, discovered in 2017, is one of hundreds in South Sulawesi, including a red hand stencil,
which was dated to at least 40,000 years ago. But the latest finding is exceptional as it is more
than twice as old as any previously known narrative scenes and hints at ancient myths and an
early capacity for imagination. “It suggested to us that this extraordinary scene suggests a story
or some kind of myth,” said Brumm. The 4.5metrewide panel shows six fleeing mammals – two
Sulawesi warty pigs and four dwarf buffaloes, known as anoas, small but fierce animals that still
inhabit the island’s dwindling forests. The animals are being pursued by humanlike figures with
some animal features (academics call these therianthropes), who seem to be wielding long
swords or ropes. Their bodies are humanshaped but one appears to have the head of a bird and
another has a tail. Humananimal hybrids occur in the folklore of almost every modern society
and are frequently cast as gods, spirits or ancestral beings in religions across the world.“The
most fascinating aspect is it has all the key elements of modern human cognition,” said Prof
Maxime Aubert, an archaeologist at Australia’s Griffith University. “Hand stencils, a narrative
scene, humanlike figures that were conceived of something that doesn’t really exist in the real
world. Everything is there by 44,000 years ago.” The cave is in a wellexplored system, which
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researchers had visited frequently over the past decade. The discovery was made after an
expedition member noticed what appeared to be an entrance to a high level chamber above and
climbed up a fig tree to investigate. “And then, bang, there’s this incredible new rock art site in
there that’s essentially like nothing we’ve ever seen before in this entire region,” said
Brumm.Rock art is difficult to date, and the scientists relied on analysing mineral growths known
as cave popcorn, that had formed over the painting. Measuring the radioactive decay of uranium
and other elements in the deposits gave dates ranging from 35,100 to 43,900 years as a
minimum age for the Sulawesi discovery. The findings are described in the journal Nature. “It’s
just amazing and to me it just shows how much more rock art that is out there waiting to be
discovered that completely changes our understanding of the human story,” said Brumm. Before
this latest discovery, the oldest undisputed examples of figurative cave art date to about 35,000
years old. The oldest cave art on record is abstract forms attributed to Neanderthals, which have
been dated to 64,000 years old. The art features lines, dots and animallike shapes.

Texas woman killed by feral hogs in 'tragic, rare incident'
https://www.theguardian.com/usnews/2019/nov/26/texaswomankilledferalhogs
Poppy Noor, Tue 26 Nov 2019
Christine Marie Rollins, 59, attacked outside a home in Anahuac in ‘one of the worst cases I’ve
ever seen’, county sheriff says. A 59yearold Texan woman has died after being assaulted by
feral hogs, in what the county sheriff described as “one of the worst cases I’ve ever seen”.
Christine Marie Rollins, 59, a healthcare worker, arrived to look after an 84yearold patient who
she had been caring for almost two years when she was attacked in the early hours of Sunday
morning.Sheriff Brian Hawthorne said he would not go into the details of the incident but said he
was disturbed by the attack. In a statement, he said: “This is an unbelievably tragic, a very rare
incident. In my 35 years I will tell you it’s one of the worst things I’ve ever seen.”
Hawthorne said that bites and bruises of varying sizes made it clear that multiple animals were
involved in the attack. He said the pigs had taken over some of the pasture and woods of the
family land. The issue of feral hogs in the US has been bubbling under the surface for some time.
In August, selfproclaimed libertarian William McNabb became a viral sensation when he waded
into the debate on gun reform by posing the question: “How do I kill the 3050 feral hogs that run
into my yard within 35 mins while my small kids play?” Multiple news outlets – including the
Guardian – raced to see how much of an issue wild hogs really are in the US. According to the
US Department of Agriculture (USDA), there are about 5 million feral hogs in the US, half of
which are in Texas. They cause billions in damage every year, destroying local wildlife and native
habitats, and disturbing locals. However, the USDA does not recommend shooting as a method
to control groups of the pigs, which can weigh between 100 and 400lb. Hawthorne, the police
sheriff, said there have been six deaths by feral hogs reported in US history. A University of
Nebraska paper from 2013 put the total number of wild hog killings in US history at four. Rollins
died outside a home in Anahuac, near Houston, with multiple injuries to her body. An autopsy said
she had died from exsanguination – bleeding to death – due to feral hog assault. Hawthorne said
officials had immediately believed the cause of death to be an animal attack, but “it was not
something we could even come close to announcing until we had the [official] cause of death”.
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Farmers protest in Rome over wild boar menace
https://www.theguardian.com/world/2019/nov/07/farmersprotestinromeoverwildboarmenace
Angela Giuffrida in Rome, Thu 7 Nov 2019
Farmers say boar population is soaring and they destroy crops and cause crashes. Hundreds of
Italian farmers have descended on Rome to protest about wild boar wreaking havoc on their land
and causing fatal road accidents. Two million boar are estimated to roam Italy, double the number
in 2015, according to Coldiretti, the country’s largest farmers’ association, which claims the
government has never taken measures to properly control their population. Farmers say the
animals – distinguished by their coarse hair, sturdy bodies and sharp tusks – are destroying
crops, killing livestock and besieging stables. Wild boar are also responsible for an average of
10,000 road accidents a year, with 13 motorists killed in collisions with the animals between
January and September. In one incident, a man died and 10 people were injured when their
vehicles crashed into a group of boar crossing a motorway in northern Italy. There have been
cases of people being injured or killed in attacks, and in recent years there has been an increase
in sightings of boar rummaging through rubbish in urban areas. In the first protest of its kind, the
farmers, accompanied by mayors and councillors from across Italy, demonstrated outside
parliament calling for the government to take action. Placards included “If you like boar, put them
in your home”. Ettore Prandini, the president of Coldiretti, said: “It is no longer just a question of
compensation but a matter of personal safety and it must be resolved. Ministries and leaders of
regions and municipalities must act in a concerted manner to draw up an extraordinary plan
without administrative obstacles, otherwise the problem is destined to get worse.” Boar can give
birth to between six and 14 piglets at a time. The abandonment of acres of farmland over
decades has led to an increase in forest cover, creating their perfect habitat. The animals have no
natural predators other than wolves, whose population in Italy is also increasing but not enough to
reduce boar numbers.
“We have had this problem for years but now the situation is out of control,” said Alberto Vincenzo
Pagani, the mayor of Binago, a small town in Lombardy. “They are free to move around as they
wish. Boar don’t go into offices or factories, so the only ones penalised by this freedom are
farmers.” Pagani said tackling the issue had been impeded by conflicting stances from the
environment and agriculture ministries, with environmentalists maintaining that wild animals
should be allowed to wander free. “They say their presence preserves the environment. On the
contrary,” he said. Giudo Cardelli, a Coldiretti leader in the province of Rimini, said 21% of
agricultural businesses in the area had been forced to close because of damage to land and
livestock caused by wild boar. “We have always complained but nothing has ever been done to
protect us from this destruction,” he said.Teresa Bellanova, who was appointed agricultural
minister in September, promised the protesters that the government would provide a “structural
solution”. She said: “The theme of wild animals is very important and we must take charge of
what is happening to you, the agricultural world. We have unblocked a decree for the recognition
of damages caused. You can guarantee our total commitment. These are problems that can’t be
resolved only by the regions, we must also ask Europe for solutions.” Meanwhile, hunting wild
boar is a popular pastime in Italy, and the meat is a staple of Tuscan and Umbrian cuisine. Some
hunters have been killed while on an expedition, either by a boar or mistakenly by fellow hunters.
In September a 55yearold man was accidentally shot dead by his adult son during a hunting trip
in Campania.
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These rare pigs can dig it. With a tool, that is. And moonwalk too
https://news.mongabay.com/2019/10/theserarepigscandigitwithatoolthatisandmoonwalk
too/?n3wsletter&utm_source=Mongabay+Newsletter&utm_campaign=c525bfabb7
Newsletter_2019_10_24&utm_medium=email&utm_term=0_940652e1f4c525bfabb767244223
by Mongabay.com on 18 October 2019
A viral video shows a family of Visayan warty pigs (Sus cebifrons) using a piece of tree bark or
branch to build a nest at a zoo in Paris. Tool use has been widely reported among vertebrates,
particularly primates, but this is the first published study and first recorded video of pigs using
tools. The study suggests that using a stick is a socially learned behavior, and expands the
possibility of tool use and social learning among pig species. There are limited studies on the
Visayan warty pig, a critically endangered species in its native Philippines, due to its dwindling
population in the wild. PARIS — Priscilla grabs a piece of tree bark and uses it to dig the dirt in
front of her. It’s classic tool use, the kind of thing primates are known to do, and it wouldn’t be
remarkable, except that Priscilla is a female Visayan warty pig (Sus cebifrons), an endemic and
critically endangered species in the Philippines famous for the Mohawklike tuft of hair on its head
and back. Now it’s got a new claim to fame: a penchant for using tools, according to a recent
study. The study by Meredith RootBernstein, Trupthi Narayan, Lucile Cornier and Aude
Bourgeois stems from a video they shot and that went viral of Priscilla and her family digging a
nest with a tree branch, a behavior not commonly observed and recorded among pigs. The video
was taken at the Ménagerie at the Jardin des Plantes in Paris, which holds several types of
endangered species.“What is so exciting about pigs using tools? Pigs have long been maligned in
many cultures and used as symbols of dirt, sloth, and avarice,” RootBernstein wrote in an email
to Mongabay. “Even animal behavior researchers are not too interested in pigs despite
recognizing their intelligence.” The study, published in the journal Mammalian Biology last month,
details how a family of Visayan warty pigs uses tools during the nestbuilding process, after Root
Bernstein “observed that the same piece of bark originally used as a digging tool remained visible
[but] … the piece of bark was observed at different positions within the enclosure, always lying
next to a recently created nest pit” in 2015. The researchers returned to the Ménagerie during
nesting seasons in October 2016 and 2017 to observe the family of four warty pigs, which were
seen digging, rooting and even “moonwalking” — a backward shuffle in which they drag their feet
to pile dirt, leaves and mulch into a mound around their nest, and reminiscent of Michael
Jackson’s popular dance move. Priscilla, the innovator of digging with a stick, isn’t the only one
capable of manipulating a tool. Her mate, Billie, and their offspring, Beatrice and Antonia,
mimicked her with varying results, the researchers observed. The female pigs used the sticks in a
rowing motion while Billie attempted to use the stick but wasn’t as prolific. “When used by the
females, it altered their digging affordance, and had a speciﬁc placement in the nestbuilding
sequence,” the study says. Billie, however, was always the first to initiate moonwalking. Indeed,
his handson involvement in the entire nesting process was unexpected. “Since it is reported that
adult male Sus cebifrons do not normally participate in nest building despite living yearround with
females it is surprising that the adult male Billie performed aspects of the tool use behavior as
well as participating in leaf collection, layering of leaves in the nest, and moonwalking,” the study
says. So how did the warty pigs learn to dig with tools? The study speculates the “excited head
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tossing” they perform when holding leaves or leafy branches at the beginning stages of nesting
could be the origin of this behavior. “Research on this species will help improve their welfare and
care,” said Bourgeois, the head veterinarian at the Ménagerie. “Such a major finding is of
primordial importance for increasing knowledge about this little known species and to raise
awareness about the threats that face Visayan warty pigs and their habitats.” Priscilla and Billie
were born in captivity in 2007 and 2009, respectively. Their offspring, later named Antonia and
Beatrice for the study, were born in 2012. The Ménagerie is part of a network of zoos under the
European Endangered Species Program (EEP) that breeds Visayan warty pigs. There were 1,387
Visayan warty pigs across all EEPassociated zoos in 2015. The species is endemic to six islands
in the Visayas group of islands in the Philippines. But hunting for both meat and skin has driven
the species to extinction in four islands. Remaining wild populations are limited to the islands of
Panay and Negros.
Citation:
RootBernstein, M., Narayan, T., Cornier, L., & Bourgeois, A. (2019). Contextspecific tool use by
Sus cebifrons. Mammalian Biology, 98, 102110. doi:10.1016/j.mambio.2019.08.003

Tracking wild pigs in real time and understanding their interaction with agro-ecosystems
https://www.sciencedaily.com/releases/2019/10/191010125609.htm
Date: October 10, 2019, Source: Ecological Society of America
Summary: A new study investigates how the success of a wild pig invasion may be dependent on
how they use their surrounding food resources, and how when it comes to agriculture, the pigs
continue their destructive trend.
Domestic pigs can be cute, but invasive wild pigs  also known as feral swine  are another
matter entirely. First brought to the U.S. by early European settlers, wild pigs have earned a
reputation for being highly destructive creatures in North America. With few natural predators
aside from humans, and the highest reproductive potential of any mammal of similar size, two to
six million are wreaking havoc in at least 39 states and some Canadian provinces. In Texas alone,
they do hundreds of millions of dollars in damages annually. They tear up recreational areas,
occasionally even terrorizing tourists in state and national parks, and squeeze out other wildlife. In
agricultural fields, wild pigs may eat the crops or indirectly damage them, or the soil, by creating
wallows, scent marking, rooting up plants, or destroying fencing and equipment. A new study in
the Ecological Society of America's journal Ecological Applications investigates how the success
of a wild pig invasion may be dependent on how they use their surrounding food resources, and
how when it comes to agriculture, the pigs continue their destructive trend. Crop selection and
usage behavior of wild pigs in agroecosystems are poorly understood, and it is challenging to
predict how the availability of crops and nonagricultural food  such as grasses, acorns, bulbs,
mushrooms, and animal matter like insects and reptiles might impact the success of wild pig
invasions. Understanding how, when, and why they use different food resources is important
because it may be a significant contributing factor in their expansion and invasion into new
ecosystems. In previous studies, researchers typically conducted studies in a lab. In this study,
researchers use landscapescale, realworld data to study wild pig behavior in agroecosystems
and its effects in crops and the surrounding natural landscapes. Lead author Mark Wilber, a
postdoctoral fellow at Colorado State University, and colleagues from the U.S. Department of
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Agriculture's (USDA) National Wildlife Research Center and around the U.S. studied GPS data
from tagged wild pigs collected from 24 previous movement studies. Data from 326 individual wild
pigs were used to trace their movement and time spent in crops. The USDA keeps track of yearly
crops across the country, detailed down to plots of 30 by 30 meters, and it records when those
crops are planted and harvested, which is the time they are most vulnerable to being consumed
by pigs. Using the GPS and detailed crop data, the researchers learned how much time pigs
spent in various different crops relative to their abundance and the abundance of nonagricultural
food sources. The authors expected to find that wild pigs use crops more often when other food
options are scarce. They also expected to find an exponential relationship between crop
availability and pig usage, where a higher abundance of crops leads pigs to exploit them much
more often. This is largely because as crops become more plentiful, the benefits of using them
outweigh the risks of being trapped or killed. Many states allow hunters to kill wild pigs yearround
without limits, or to capture them alive to be slaughtered, processed, and sold to restaurants as
exotic meat  further complicating control efforts because it incentivizes their existence.
Thousands more are shot from helicopters. The goal of USDA's National Feral Swine Damage
Management Program (NFSDMP) is to minimize damages and eradicate wild pigs where
possible, says Sarah Chinn of University of Georgia. "Managing populations is difficult because
some landowners want wild pigs on their land while others don't," explains Chinn. "Those that
have crops need to control their losses while others might want the wild pigs around for
recreational hunting or even profit." Management options for landowners include lethal removal,
exclusion, repellents, and supplemental feeding (to keep pigs away from profitable crops), but
lethal control is the method most used by the NFSDMP. Wild pigs may want to avoid these crop
associated risks. So, the researchers also expected to find that pig use of crops decreases when
the availability of nonagricultural food increases. Their expectations of the study seem supported.
Overall, wild pigs eat and damage agriculture more when it is highly available, but this behavior
lessens when nonagricultural food sources are also highly available. Wilber says he and his
colleagues are excited to show how commonlycollected animal movement data, and publicly
available agricultural data, can be used to understand how invasive pests use and damage
resources in different ecosystems, and to better predict how fast they expand into new areas. He
adds, "An improved understanding of foraging behavior will help managers more effectively
control invasive pests in the United States and elsewhere."
Journal Reference:
Mark Q. Wilber, Sarah M. Chinn, James C. Beasley, Raoul K. Boughton, Ryan K. Brook, Stephen
S. Ditchkoff, Justin W. Fischer, Steve B. Hartley, Lindsey K. Holmstrom, John C. Kilgo, Jesse S.
Lewis, Ryan S. Miller, Nathan P. Snow, Kurt C. VerCauteren, Samantha M. Wisely, Colleen T.
Webb, Kim M. Pepin. Predicting functional responses in agro ecosystems from animal
movement data to improve management of invasive pests. Ecological Applications, 2019; DOI:
10.1002/eap.2015

'Seaborne invasion' of wild boar swamps mystical Malaysian island
https://www.theguardian.com/world/2019/sep/06/seaborneinvasionofwildboarswamp
mysticalmalaysianisland
Kate Lamb in Jakarta, Fri 6 Sep 2019
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Fishermen report seeing ‘snouts in the dark’ in Malacca Strait, one of the world’s busiest shipping
lanes. A mystical Malaysian island is grappling with a “seaborne invasion” of wild boar, which
some believe are swimming kilometres across one of the world’s busiest shipping lanes before
destroying crops. “The seaborne invasion of wild boars leaves us in despair as the animal
population is increasing,” said Norhizam Hassan Baktee, chairman of the Malacca agriculture
committee, of the influx on to Pulau Besar. The creatures are thought to be from Indonesia, which
would mean navigating the busy Malacca Strait, a 550milelong (900km) stretch of water
between Malaysia and Indonesia that is only a few kilometres wide at its narrowest point.
Fishermen working in the strait have reported seeing “snouts in the dark” in coastal waters each
night, though the animals may also have been stowaways on shipping. The wild boar are using
island of Besar as a landing point before crossing into the Malaysian mainland and other coastal
areas.“The mystical island of Pulau Besar here has witnessed widespread damage from the
‘migration’ of dozens of these wild boars, including piglets,” said Baktee. Pulau Besar, which
according to its namesake means “big island”, is a sleepy tropical island located about nine miles
off the Malaysian coast, across from the Indonesian island of Sumatra. Given the recent influx of
wild boar the agriculture committee said it was concerned the migrant pigs might soon outnumber
the island’s small human population. The department of wildlife, known as Perhilitan, in the
Malaysian state of Malacca, has reportedly agreed to deploy staff to shoot the animals, said
Baktee. “Perhilitan is bringing in three sharpshooters on a mission to save Pulau Besar from the
wild boar invasion,” he said. Pulau Besar has long held a place in the imagination of mystics,
spiritualists and pilgrims. It is said to be home to the graves of several people who first brought
Islam to the Malay archipelago in the 14th century. Other tourist draws include a mystical cave
where warriors were said to once practise traditional martial arts, a mythical well and a large
boulder believed to grant wishes. Last year the state government pledged to rebrand the island as
a tourist resort and free trade zone in an effort to eliminate “superstitious and sacred activities”
and promote local products, such as cocoa.

Scientists document collapse of the white-lipped peccary
https://www.sciencedaily.com/releases/2020/02/200205132312.htm
Date: February 5, 2020, Source: Washington State University
Summary: Populations of whitelipped peccaries, a 'new world' piglike species usually found
throughout Central American tropical forests, are in freefall, new research finds.
Whitelipped peccaries have declined by as much as 87% to 90% from their historical range in
Central America, signaling a population collapse of a key species in the region, according to a
study published recently in the journal Biological Conservation. The research was conducted by a
team of 50 scientists from 30 organizations including Washington State University, the Wildlife
Conservation Society (WCS) and El Colegio de Frontera Sur. A piglike animal that is an
important food source for large animal predators and humans alike, the whitelipped peccary
(Tayassu pecari) also plays a critical ecological role by dispersing seeds and creating water holes
that benefit other animals. The study found that current IUCN estimates underestimated the
population decline. The study results are a 63% drop from the current IUCN range estimates for
the region. "Whitelipped peccary populations are in more of a critical condition than previously
thought," said lead author Dan Thornton of Washington State University. "While these results are
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sobering, they also offer a roadmap on how to conserve this iconic, ecologically important
species." The researchers say that human influence and loss of forest cover are the primary
causes of the decline, and that peccaries now remain in increasingly threatened pockets of forest
mostly found along transboundary areas. Outside of transboundary landscapes, remaining
populations were generally scattered and isolated. Due to their social behavior and antipredatory
defense of grouping together when threatened, whitelipped peccaries are highly sensitive to
hunting. Their large area needs and reliance on widely dispersed fruit and water sources also
makes this species highly vulnerable to forest loss and fragmentation. The study found that the
largest contiguous blocks of habitat for whitelipped peccaries occur in several major
transboundary reserves. This includes the Maya Forest of Guatemala, Mexico and Belize, the
Moskitia Forest complex of Honduras and Nicaragua, the Indio Maiz and Tortuguero National
Park complex of Nicaragua and Costa Rica, and the Darien/Los Katios National Park complex
between Panama and Colombia. Although population estimates for whitelipped peccaries are
difficult to calculate precisely, experts estimated that these same transboundary areas likely
harbor the highest populations of remaining peccaries. For example, the entire Maya Forest, in
Mexico, Belize, and Guatemala, hosts the largest whitelipped peccary population stronghold in
Mesoamerica, with an estimated population of around 5000 individuals. The remote forests in the
binational Moskitia, spanning Nicaragua and Honduras, may harbor around 3000 whitelipped
peccaries. Of particular concern to the plight of whitelipped peccaries in Mesoamerica is the
status of the Maya Forest of Guatemala, Mexico, and Belize, the Moskitia Forest of Honduras and
Nicaragua, and the Darien Forest in Panama and Colombia, all of which are under particularly
grave threat from human activities. For example, in the past 15 years, wildlands (those areas with
limited human influence) have been reduced by 30 percent in the Rio Platano/Bosawas complex
and by 25 percent in the Maya Forest. Ninety percent of recent deforestation is due to cattle
ranching, and these two forests are at imminent risk of losing their contiguity due to expansion of
both sugar cane and cattle ranching. "Based on this study, we believe that the whitelipped
peccary should be uplisted to a higher category of threat in Mesoamerica from "Vulnerable" to
"Endangered" in the IUCN Red List. We cannot afford to lose such an interesting species that has
a unique social behavior of moving in large cohesive groups in a way that we still do not totally
understand" said coauthor Dr. Rafael Reyna of ECOSUR in Mexico and WCS Associate
Researcher. Mesoamerica's 5 Great Forests, spanning from Mexico to Colombia, and covering an
area three times the size of Switzerland, are the most critical bastions for peccaries and other
wildlife, and also provide services such as carbon sequestration, clean water, and food security to
five million people. WCS is part of an alliance of countries, NGOs, Indigenous Peoples, and local
communities committed to protect these remaining areas."Without Mesoamerica's five great
forests, the whitelipped peccary will almost certainly go extinct in the region, with cascading
impacts on forests, other wildlife, and people" said study coauthor Jeremy Radachowsky,
Director of WCS's Mesoamerica and Caribbean Program. "We must all work together to protect
these incredibly important forests."
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Spying on hippos with drones to help conservation efforts
https://www.sciencedaily.com/releases/2019/12/191210111717.htm
Date: December 10, 2019 Source: University of New South Wales
Summary: A new study has shown that using a drone to film hippos in Africa is an effective,
affordable tool for conservationists to monitor the threatened species' population from a safe
distance, particularly in remote and aquatic areas.
Drones with cameras might be a nuisance to privacy in the suburbs, but in Southern Africa they
are helping a UNSW Sydney research team to save a threatened species: the humble hippo. Wild
numbers of the vulnerable Hippopotamus amphibius are declining because of habitat loss and
hunting for meat and ivory, so monitoring their population is crucial for conservation management.
"Even though hippos are a charismatic megafauna, they are surprisingly understudied, because
of how difficult it is to work with nocturnal, amphibious and aggressive animals," said lead author
Victoria Inman, a PhD candidate at UNSW Science. Traditional methods of counting hippos
include unreliable aerial surveys and hazardous land and water surveys. Groundbased
observations are unsafe for surveyors because the hippo is one of the most dangerous animals in
Africa and lives in inaccessible areas. Hippos also prefer an aquatic lifestyle and regularly
submerge themselves in water, further complicating efforts to keep an eye on their population.
These challenges inspired UNSW researchers, in collaboration with conservation organisation
Elephants Without Borders, to take to the skies with drones to film hippo pods and thus, more
accurately estimate hippo numbers. Their research, published in the international journal PLOS
ONE on Friday, compared hippo counts from drone footage to land counts at the same lagoon
with a resident hippo population in the Okavango Delta, northern Botswana, across seven days.
The researchers found the drone method just as effective as land surveys in estimating hippo
numbers.Benefits of using drones to monitor hippos. Ms Inman said researchers used a relatively
lowcost drone, the multirotor DJI Phantom 4, to film hippos from various heights. "The bird'seye
perspective the drone gave us made it a lot easier to differentiate between individual hippos, even
when they were crowded together," she said. "Our successful method can be repeated easily and
avoids the dangers associated with counting hippos from land. "It was also great that the drone
did not bother the hippos." Ms Inman said the lower the drone flew, the more accurate the
counting of the hippos because the video resolution was clearer. "Counting hippos from 40
metres above was the best method and about 10 per cent more accurate than land surveys," she
said."Interestingly, we found that early morning was the worst time to survey because hippos
were active and often submerging, making them difficult to count  this finding is counter to
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current advice."Another important advantage with the drone footage was our ability to measure
hippos' body lengths in order to determine their ages." Drones can help broader wildlife
conservation efforts. Study coauthor Professor Richard Kingsford, PhD supervisor and Director
of the Centre for Ecosystem Science at UNSW Sydney, said their findings showed that drones
are an increasingly valuable tool for observing wildlife populations. "This method will be important
for monitoring the age structure of hippo populations in different parts of Africa and to track
breeding," Prof Kingsford said. "Importantly, our surveys also effectively tracked changes in the
hippo pod over time, as adults emigrated from the lagoon as it dried  a typical response of
hippos to changing water availability. "Drones also provide a viable alternative to landbased
counts and have low impact on hippos, offering further opportunities to survey inaccessible areas
and, just as critically, collect this information safely." Ms Inman said there was an urgent need to
monitor hippo populations in Africa because of the species' longterm decline in many parts of the
continent. "Longterm statistics on animal populations are critical for understanding the nature
and extent of species' declines," she said. "Drone data could be routinely collected in different
river systems, providing a guide to the numbers in hippo pods, seasonal changes and the ability
to track the longterm status of hippo populations. "Our study shows that small, commercially
available drones are a simple, affordable and effective method for wildlife conservation
organisations to monitor threatened species."
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Hippo and hyena touch noses in rare encounter
https://www.nationalgeographic.com/animals/2019/09/hippohyenarareencounterzambia/
By Katie Stacey, PUBLISHED September 24, 2019
The strange event has offered new insights into relationships between two formidable African
species. It was a typical game drive for Patrick Njobvu in Zambia’s South Luangwa National
Park—until he witnessed something unique in his 23 years of guiding. As he and a vehicle of
tourists watched on a recent July morning, a hippopotamus emerged from the Luangwa River and
approached a sleeping spotted hyena, which soon awakened. “The hyena didn't run and both
started sniffing each other, nose to nose, almost like kissing,” Njobvu, the head guide at Shenton
Safaris, told National Geographic by email. For almost 20 minutes, the young animals hung out
together, touching noses, with the hyena rolling on its back at one point. “It was very strange
indeed,” he says. Njobvu later described the incident on the safari’s blog as a “hyenahippo love
affair”, but experts say it was instead likely a case of youthful curiosity. (Watch a leopard and a
hyena share a rare meal together.) “If I was to guess, I’d say that the young hippo was simply
inquisitive about the hyena, who in turn wasn’t feeling threatened enough to leave because the
hippo wasn’t being aggressive,” says Rob Heathcote, a behavioral ecologist at the University of
Exeter in the U.K. Young animals are inquisitive in part to help them test the boundaries and learn
about unknown elements of their environments. “However, we can’t really say what this
interaction is about, beyond speculating, since this kind of thing is too rare to study properly,” he
cautions. Arjun Dheer, who studies spotted hyenas in Tanzania’s Ngorongoro Crater, does not
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“doubt that there was some mutual curiosity,” but he adds that both animals were likely afraid of
one another “The hyena's body language—ears back and head tilted—indicates a submissive or
fear response,” notes Dheer, a Ph.D. student at the Leibniz Institute for Zoo and Wildlife
Research in Germany. Likewise, in one photograph of the incident, the hippo is yawning, which
can be a threat display. “Hippos are territorial, and this one may not have been too pleased about
the hyena being next to its waterhole,” Dheer says by email. Hyenas may be Africa’s most
successful predator, but hippos can also be very dangerous, and are responsible for many human
deaths each year. It’s also possible that the animals were playing, a phenomenon observed in a
variety of species, from crocodiles to otters to dogs. Gordon Burghardt, a biologist at the
University of Tennessee at Knoxville, developed a scientific definition of play: “Repeated,
pleasurable behavior done for its own sake that's similar, but not identical to, other behaviors in
which the animal regularly engages. It also must be seen when the animal is healthy and not
under stress.” Yet “play behavior is really understudied, and we still have very little idea about
what its actual function is,” Heathcote says. One point Dheer is quite sure on is that neither of
these species actually kiss. “It's always tempting to anthropomorphize animals, but I don't see this
as much of a love affair,” he says.

DISCLAIMER
- with respect to content:
IUCN encourages meetings, workshops and other fora for the consideration and analysis of
issues related to conservation, and believes that reports of these meetings are most useful
whenbroadly disseminated. The opinions and views expressed by the authors may not
necessarily relect the formal policies of IUCN, its Commissions, its Secretariat or its members.
- with respect to geography:
The designation of geographical entities in this book, and the presentation of the material, do not
imply the expression of any opinion whatsoever on the part of IUCN concerning the legal status of
any country, territory, or area, or of its authorities, or concerning the delimitation of its frontiers or
boundaries.
The IUCN/SSC Wild Pigs, Peccaries and Hippos Specialist Groups (WPSG, PSG and HSG) are
three of several Specialist Groups of the Species Survival Commission (SSC) developed by the
IUCN to foster conservation, research and dissemination of information for species of
conservation concern.
These groups consist of technical experts focusing on the conservation and management of wild
pigs, peccaries and hippos.
The broad aim of the these groups is to promote the longterm conservation of wild pigs,
peccaries and hippos and, where possible, the recovery of their populations to viable levels.
Pigs, peccaries and hippopotamuses are nonruminant ungulates belonging to the Suborder
Suiformes of the Order Artiodactyla (the eventoed ungulates). Within the Suborder Suiformes,
pigs belong to the Family Suidae, peccaries to the Family Dicotylidae and hippopotamuses to the
Family Hippopotamidae.
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