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Editorial:
Small Carnivore Conservation in the Open Access, online era

We are in a period of time when access is paramount to the ability of science to better
inform decision making. The Small Carnivore Specialist Group has met this challenge by
developing a community forum through Facebook, and now moving the journal Small
Carnivore Conservation completely online. As a journal composed entirely of volunteer
editors, we also seek to develop a knowledge product that is streamlined in its efficiency,
which can quickly review and publish manuscripts and which is not resource dependent.
Therefore we are moving the journal entirely online, and in a new format and style to better
accommodate the new venue.

Small Carnivore Conservation SCC, the official journal of the IUCN SSC Small Carnivore
Specialist Group, is among the oldest journal of the Species Survival Commission and the
IUCN, originally named Mustelid and Viverrid Conservation, and was first published in
Belgium in 1989. As such, SCC defined a pathway and highlighted the importance of
having such periodicals for most groups, an example that was rapidly adopted by other
specialists groups such as Cats, Canids and Otters. Historically, SCC has been the leading
journal for small carnivore (Ailuridae, Eupleridae, Herpestidae, Mephitidae, Mustelidae,
Nandiniidae, Prionodontidae, Procyonidae, and Viverridae) research publication, providing
a reliable and timely source of information for most of these families globally. Along its
history, SCC has undergone a number of changes in order to advance and improve the
journal from the time of its conception by Harry Van Rompaey in 1989 till date; the journal
has changed both in scope and contents, adapting to the constant changes and challenges.
The first change was the inception in 1992 of a new name, Small Carnivore Conservation,
in order to include all ‘small carnivore families as it currently does. Further, in 2006, SCC
expanded its scope by including more Editors and a new structure in order to fill the needs
for maintaining the journal at its highest quality. The editorial team also made a huge effort
to promote the publication of information from regions underrepresented in the journal
otherwise: namely Africa and the New World. By including editors from these neglected
regions, SCC is now proud to have a broader and frequent participation of authors from
most of the globe and covering most of the species; a special issue on the Americas
(volume 41) in 2009 (edited by J. Schipper, E. Eizirik, K. M. Helgen, J. F. Gonzalez-Maya,
M. Tsuchiya-Jerep and J. L. Belant) and a special issue on Africa (volume 48) in 2013
(edited by E. Do Linh San and M. J. Somers), are a good indicator of the global coverage of
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our journal. So far, SCC (incl. Mustelid and Viverrid Conservation) is proud to have
published 569 papers on almost all aspects of small carnivores’ biology, ecology and
conservation around the world.

In recent times, the world is more and better connected, with internet becoming a
powerful and efficient way of sharing, distributing and disseminating scientific information.
Once again in 2006, SCC in addition to the traditional publishing process of a printed
periodical also came live online with a new website, where all the issues of SCC were
archived and made available. Printing and distributing was an even larger challenge in
terms of financial and logistic aspects of publication. Given the enormous opportunities and
facilities that internet allows for rapid, high-quality publication of scientific research, and in
order to cope with the fast-evolving world of publication, SCC is moving completely online
(thus eliminating the print version) and adhering to the policies and global rules of the
Open Access publishing, in order to stay updated and facilitate and accelerate
dissemination of small carnivore research. From this volume (52 & 53), SCC becomes an
online-only journal, and is taking the steps to include the Open Journal System, DOI coded
among other modern technologies that facilitates the distribution and reach of our journal.

SCC has also gotten a facelift. In this issue we have updated our layout, taking
advantage of the online-only approach, the second change in format in 26 years. Using the
same template but with a fresh and renewed aspect, including full-colour figures and
layout, and incorporates the requirements for the journal to be properly indexed by
academic motors and internet search engines. We hope that these changes will have a
greater effect on how our journal is reached and hopefully help to disseminate more
efficiently small carnivore research to a wider audience. Additionally, we have expanded
the editorial board, to include expertise in various aspects of the worlds small carnivore
ecology and conservation. The new editorial board is a combination of some of the most
senior editors of the journal and some new and young field biologists, in order to be as
inclusive and representative as possible. Our website is also renewed and updated with
many new sets of information and repository of all the issues published since 1989, with
full PDF access to all articles and issues.

We are living in a new era driven by the internet and globalization, therefore, we
believe that these adjustments will help SCC to be up-to-date with the new challenges and
enormous opportunities this new fast-paced world provides. We are more than grateful for
the enormous and invaluable work of our previous editors, including Divya Mudappa, Will
Duckworth and Jerrold Belant, which kept the journal at its best and even increased the
quality and rigour of the manuscripts published, also promoting the participation of many
new authors and the coverage of many species and regions. Thanks to their enormous and
incredible work, SCC is now considered the best outlet for small carnivore research in the
world; thanks!

Finally we would like to welcome the new Editorial Board and many new members
of the IUCN SSC Small Carnivore Specialist Group, and we hope that this new era of SCC

Small Carnivore Conservation 52 & 53: 1-3 2
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will bring many good opportunities for the group but especially for the small carnivores
around the world. We hope that you will enjoy the new face of SCC and we expect the
journal to maintain its rigour and high-standard, with each issue becoming a sound and
reliable source of information for the conservation of the worlds'small carnivores.

Jose F. Gonzalez-Maya & Jan Schipper
Co-chairs and Editors-in-chief
IUCN SSC Small Carnivore Specialist Group — Small Carnivore Conservation
jfgonzalezmaya@gmail.com - globalmammal@gmail.com
http://www.smallcarnivoreconservation.org

Photo: Y. de Jong & T. Butynski
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The diet of African Civet Civettictis civetta in two vegetation
types of the Savannah biome in South Africa

Pamela J. AMIARD?, Caroline V. KRUGER! & Ralf H.E. MULLERS*

1 Abstract.
Mogalakwena Research
Centre, P.O Box 60, A||days The diet of the African Civet Civettictis civetta was compared between two vegetation
; i types in South Africa: Limpopo Sweet Bushveld (LSB) and Musina Mopane Bushveld
0909, L_|mpopo Province, (MMB), both located in the Savannah biome. Food items found in scat samples were
South Africa. similar in both vegetation types, but their frequency of occurrence differed. Wild fruits
such as raisin bush Grewia spp. and invertebrate species like millipedes
Archispirostreptus gigas formed the two major components of the Civet diet in both
Correspondence: bushveld types. Fruit species were more abundant in the LSB scat samples with a
X 62.2% frequency of occurrence whereas invertebrate remains were more frequent
Pamela J. Amiard (64.5%) in samples from the MMB. Remains of venomous scorpion species, mainly
pamela.amiard@gmail.com from the Buthidae family, were found in considerable quantities as well, the first time
scorpions are reported to be part of the Civet diet. Our results confirm the omnivorous
. . . and opportunistic behaviour of the African Civets as their diet reflects the temporal
Associate editor: availability of prey, fruits and seeds in their immediate habitat. Moreover, the large
Jan Schipper amount of seeds ingested by Civets suggests that they could act as an important seed
disperser.
http://www.smallcarnivoreconservation.org
ISSN 1019-5041 Keywords: African civet, scat analysis, diet, vegetation type, savannah biome.

Introduction

The African civet Civettictis civetta (Schreber 1776) is a medium-sized, fairly common
carnivore that occurs in Sub-Saharan Africa (Ray et al. 2008). In South Africa, the density
of two sub-populations is estimated at 10.1 £ 0.56 and 14.1 + 4.15 civets/100 km2 (Amiard
2014, Swanepoel et al. In prep.), suggesting a healthy population. However, despite the
relative abundance across their range, little is known about the ecology of the species due to
their elusive and secretive behaviour (Ray 1995).

To assess the role of carnivores such as civet in the ecosystem, it is essential to
understand their diet and the relative contributions of different prey items (Ripple et al.
2014). Despite their elusiveness, investigate civets diet is relatively easy because they use
communal latrines, called civetries, to defecate. These latrines are established in natural
hollows in the ground near roads, normally less than 0.5 m? (Randall 1977, Bekele et al.
2008b). Civetries are characterized by large amounts of prey remains, such as seeds, insect
remains and millipede rings (Bekele et al. 2008a). The few studies that quantified the
remains in these civetries established that civets are omnivorous and their diet is dominated
by fruits of various plants, insects and rodents (Ray 1995, Ray et al. 2005, Bekele et al.
2008a). Civets are also able to consume toxic prey such as millipedes and highly decayed
carrion (Randall 1977, Ray et al. 2005).

Small Carnivore Conservation 52 & 53: 4-12
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Due to their function as a latrine, civetries also act as a source of information for
other civets (Randall 1977). Civetries are used for 1) the exchange of information as civets
can visit latrines without defecating themselves, 2) the familiarization with the home range
as their position is remembered, and 3) the territorial demarcation as they are located at
territorial borders (Randall 1977, Hutchings & White 2000). Besides their function as an
information source for civets, civetries are also a source of information for researchers
interested in the diet of this species.

The aim of this study was to quantify and compare the diet of the African civet in
Limpopo Sweet Bushveld and Musina Mopane Bushveld (Acocks 1988), two vegetation
types located in the Limpopo province of South Africa. In most habitats, plant communities
determine the physical structure of the environment and therefore have a considerable
influence on the distribution and interaction of species (Tews et al. 2004). The
heterogeneous conditions and the environmental diversity in the two vegetation types, offer
the possibility to study the response of civets to different environments through their diet.

Materials and methods

Study areas

Our study was conducted in the North of the Limpopo Province, in South Africa, where we
selected four private reserves. The reserves fall within two different bioregions
characterized by different vegetation types of the Savannah biome (Mucina et al. 2006)
(Figure 1, Table 1).
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I Vopane Bioregion
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3 Moyo Conservation Area

4 Mapesu Nature Reserve

Figure 1. Localization of the study sites in the Limpopo province, South Africa.
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Table 1. Complementary information about the reserves selected for the study.

Reserve Area (hectares) Coordinates* Veg@t;\etlon
Mogalakwena River 1.400 22°43'32" S
Mogalakwena Game Reserve ’ 28°46'3" E Limpopo Sweet
Reserves Mogalakwena 2000 22°43'30" S Bushveld
Mountain Ranch ' 28°47'07" E
. 22°28'14" S
Moyo Conservation Area 1,000 29°10'07" E Musina Mopane
22°14'14" S Bushveld
Mapesu Nature Reserve 6,000 29°08'46" E

* Centre point of the reserve

On the one hand, Mogalakwena Reserves, with Mogalakwena River Reserve and
Mogalakwena Mountain Ranch, are situated in the Limpopo Sweet Bushveld (LSB). The
habitat of Mogalakwena River Reserve is described as a moderately closed to open
shrubland where raisin bush Grewia spp., Umbrella Thorn Acacia tortilis, Purple-pod
Cluster-leaf Terminalia prunoides and corkwoods Commiphora spp. are the dominant
species. Whereas Mogalakwena Mountain Ranch is a predominantly closed habitat
dominated by Mountain Syringa Kirkia wilmsii, corkwood species and Mountain Fig Ficus
glumosa.

On the other hand, Moyo Conservation Area and Mapesu Nature Reserve are both
located in the Musina Mopane Bushveld (MMB) vegetation type. The landscape is
relatively flat with open woodland to moderately closed shrubveld dominated by Mopane
Colophospermum mopane, raisin bush and Purple-pod Cluster-leaf.

Methods

Civetries were located during track surveys in the reserves from February to June
2014. Roads were walked five times per week covering different sections of the reserves
between 07h00 and 10h00 and 15h00 and 17h00. When a new civetry was discovered, we
recorded the GPS-coordinates. We visited each civetry every three weeks during the study
period and collected randomly two to three scats (i.e., one sample) per visit, which were
kept in paper bags until analyses.

Scats were washed in running water through a brass sieve (i.e., 0.5 mm diameter)
until the water was clear. All undigested parts like seeds, hairs, bones, insect cuticles and
millipede rings were separated and air-dried for 24 hours. These food items were then
compared to reference collections and identified at the order level. Because scats could not
be identified separately, the statistical unit is each unique civetry. The contribution of each
food item to the diet was calculated as the frequency of occurrence in each civetry: FOi (%)
= 100 x (number of occurrences of the food item i/total number of occurrences of all food
items).

Small Carnivore Conservation 52 & 53: 4-12 6
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The standardized niche breadth index of Levins (Krebs 1999) was used to compare
the degree of diet specialization per habitat type, by taking five food categories into account
(i.e., fruits, invertebrates, birds, mammals, and others). The index of Levins was calculated
as: BA = (B-1)/(n-1) with B = l/Ep,-2 where pj is the fraction of food items that are of food
category j and n the number of food categories present. The index ranges from O for very
specialized diets to 1 for very generalist diets.

A Fisher’s exact test was used to compare the homogeneity of the distribution of food
items found in the scat samples from both vegetation types in R v.2.15.1 (R Core Team
2014).

Results

In total we found 22 civetries with 15,509 food items. All food items could be identified to
the order level.

Limpopo Sweet Bushveld

During this study fourteen samples were collected, nine at the River Reserve and five at the
Mountain Ranch. A total of 51 different prey species were found and were categorized in
13 groups of common food items (Table 2). Seeds of wild fruit species such raisin bush
dominated the scat samples (i.e., 66.1% at the River Reserve and 57.4% at the Mountain
Ranch). A greater variety of fruit species was identified in the scat samples from the
Mountain Ranch. Mountain Fig accounted for 15.3% of the diet and other fruits like Star
Chestnut Sterculia rogersii and Marula Sclerocarya birrea contributed 5.3% to the civet
diet. Invertebrates such as the African Giant Black Millipede Archispirostreptus gigas and
Coleoptera species were the second most consumed food category. Invertebrate remains
were found in similar proportions at both sites, although millipede remains were higher at
the Mountain Ranch. Table 1 gives an overview of all food items found in scat and their
frequency of occurrence.

Musina Mopane Bushveld

A total of eight samples were collected, three at Moyo Conservation Area and five at
Mapesu Nature Reserve, and a total of 33 prey species were divided into 10 categories
(Table 3). Invertebrate remains and seeds of wild fruits were the most common food items
in the scat samples. Diet composition differed between the two sites. Seeds of Raisin bush
were most frequent in scat samples from Moyo (55.7%), whereas invertebrate remains were
the dominant prey item at Mapesu (82.6%). An overview of food items and their frequency
of occurrence are given in Table 2.

7 Small Carnivore Conservation 52 & 53: 4-12
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Table 2. Food items found in the samples analysis from the Limpopo Sweet Bushveld vegetation

type.
Food items Parts Occurrences FO FO (%) observed at the two sites
eaten (%) MRR MMR
Grewia sp. Fruits 5,582 52.76 66.0 36.7
Ficus glumosa Fruits 731 6.91 - 15.3
Other fruits Fruits 270 2.54 0.2 5.3
Archispirostreptus gigas Whole 1,073 10.14 3.1 18.7
Coleoptera sp. Whole 1,984 18.75 18.8 18.7
Orthoptera sp. Whole 182 1.72 2.2 1.1
Diptera sp. Whole 6 0.06 0.1 0.0
Scorpiones sp. Whole 64 0.60 0.9 0.3
Francolinus sp. - 136 1.29 0.7 2.0
Rodentia sp. Whole 274 2.59 4.4 0.4
Other mammals - 5 0.05 <0.05 0.1
Grass - 269 2.54 3.6 1.3
Plastic / Foil * - 3 0.03 0.1 -

Total - 10,575 100 100 100

With: MRR = Mogalakwena River Reserve and MMR = Mogalakwena Mountain Ranch.
*Probably eaten with human food waste found around lodges.

Table 3. Food items found in the samples analysis from the Musina Mopane Bushveld vegetation

type
. FO (%) observed at the two sites

Food items Parts eaten Occurrences FO (%) MCA MNR
Grewia sp. Fruits 1,288 26.1 55.7 1.4
Other fruits Fruits 19 0.4 0.6 0.2
Archispirostreptus gigas Whole 2,052 41.6 21.0 58.8
Coleoptera sp. Whole 558 11.3 21.3 3.0
Orthoptera sp. Whole 549 111 0.4 20.0
Scorpiones sp. Whole 22 0.4 - 0.8
Francolinus sp. - 328 6.6 <0.05 12.2
Rodentia sp. Whole 45 0.9 0.8 1.0
Grass - 71 14 0.1 25
Plastic / Foil * - 2 <0.05 - 0.1
Total - 4,934 100 100 100

With: MCA= Moyo Conservation area and MNR= Mapesu Nature Reserve.
*Probably eaten with human food waste found around lodges.

Comparison between the two vegetation types

Seeds of wild fruits appear to be more frequent in the LSB scat samples (62.2%), whereas
invertebrate remains and in particular that of millipedes dominated the samples from the
MMB vegetation type (64.5%). A higher proportion of bones, hairs and/or feathers were
found in the scat samples from MMB (i.e., 7.5% compared to 4.0% for LSB). In more
detail, we identified a higher proportion of rodent remains in the scat from the LSB (i.e.,
2.6% compared to 0.9% in the MMB), but remains of bird species were more frequently
encountered in scats from the MMB (i.e., 6.6% compared to 1.3% in the LSB). The
proportion of food items observed in scat samples were significantly different between the
two vegetation types (Fisher’s exact test: P < 0.001).

Small Carnivore Conservation 52 & 53: 4-12 8
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According to the Levin’s index, civets from the LSB seem to have a similar
standardized trophic niche (BA-LSB = 0.264) as civets from the MMB vegetation types
(BA-MMB = 0.260).

Discussion

In this study we compared the diet of the African Civet between two vegetation types. In
both bushveld types, civets had an omnivorous diet as described before (Randall 1977,
Smithers 1986, Bekele et al. 2008a), with wild fruits and invertebrates dominating the diet.
More than 70% of the civet diet consisted of non-vertebrate food items, which would make
the civets in our study hypo-carnivores rather than meso-carnivores (van Valkenburgh
2007), at least during our study period. Recent findings in Ethiopia confirm this suggestion
(Bekele et al. 2008a, Mull & Balakrishnan 2014). Thirteen categories of common food
items in the Limpopo Sweet Bushveld and 10 categories in the Musina Mopane Bushveld
were defined. However, in the LSB wild fruits such as raisin bush dominated the diet,
whereas in the MMB invertebrates (i.e., mainly African Giant Black Millipede) were the
most abundant prey species. Civets from the LSB consumed a wider variety of food species
than civets from the MMB.

On the Mogalakwena Reserves, fruit-bearing trees are more abundant than at the
Moyo and Mapesu reserves (Mucina et al. 2006, Fauré 2010, Benichou 2013), which most
likely explains why wild fruits are the dominant species in the civet diet in the LSB. Also,
when seeds were found in scats, one fruit species generally dominated the composition of
the scat. This observation would suggest that particular fruit species were ingested in great
quantity at the same time, likely representing the seasonal abundance of particular fruits.
Civets thus have the capacity to adapt their feeding behavior and take advantage of
temporarily available resources in their environment.

Due to their frugivorous nature, civets could act as an important seed disperser
through endo-zoochory (Randall 1977, Pendje 1994). Some important criteria are met by
civets to act as seed dispersers, like covering large surface areas and having long digestion
times characteristic of carnivores (Zhou et al. 2008), and selecting microhabitats for
defecation through civetries. Indeed, it was not uncommon to observe seeds germinating in
civetries during scat collection. Seed dispersal by Civets in shrublands could be an
interesting topic to investigate in future studies because of its ecological impact. For
example, raisin bush species are known to be involved in the shrub encroachment process
in the savanna biome (Trollope 1982, Roques et al. 2001, Tews et al. 2004) and civets
could play a significant role in this.

Civets are known to be able to eat millipedes and highly decayed carrion (Randall
1977, Ray 1995, Ray et al. 2005). African giant black millipedes secrete an irritating fluid
that makes them unpalatable to predators (Eisner et al. 1978) but nevertheless they were an

9 Small Carnivore Conservation 52 & 53: 4-12
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important food resource for civets in many studies (Randall 1977, Bekele et al. 2008a,
Mullu & Balakrishnan 2014), including our study. Many Viverrid species are able to eat
noxious prey and resist their toxins (Randall 1977). But surprisingly scorpion species, and
especially from the Buthidae family, were also found in significant quantities in civet scats.
Several of the consumed scorpion species, such as Parabuthus transvaalicus and P.
mossambicensis, are highly toxic (Leeming 2003), but nevertheless present in the scats
from the Mogalakwena Game Reserves. The consumption of poisonous species has been
reported in cooperative animals like Banded Mongooses Mungos mungo and Meerkats
Suricata suricatta (Barett et al. 2012), but not for a solitary species like the African Civet.
Malay Civets Viverra tangalunga, in the rain forest of Borneo, are known to eat scorpions
as well (Colon & Sugau 2012) but these species are relatively harmless (Garbutt &
Prudente 2006). To our best knowledge this is the first time it was shown that civets can
feed on toxic scorpions. The ability to eat such prey allows the African civet to take
advantage of a dietary resource not consumed by other same sized carnivores.

In the MMB, civet scats contained more vertebrate remains like hairs, feathers and
bones than in the LSB. Overall, civets showed a higher consumption of protein-rich food
items in the MMB compared to LSB, including invertebrates, birds such as francolins
Francolinus spp., and rodents like Pouched Mice Saccostomus campestris. No hair or bone
remains were found in scats from the LSB, but camera traps set at the same time as our
study, showed that civets did feed on large herbivore carrion, in this case Giraffe Giraffa
camelopardalis. Probably due to the large availability of wild fruits during our study, civets
had easy access to food and did not have to supplement their diet with extra protein. It
would be interesting to investigate the proportion of vertebrates in the diet outside the
fruiting season, as we expect this proportion to increase (Bekele et al. 2008a).

Undigested grasses were often encountered in the scat samples. Grass ingestion is
considered to be a form of self-medication facilitating digestion (Bekele et al. 2008a) or
helping with the elimination of parasites. Plant ingestion is reported for various carnivore
species like the GrayWolf Canis lupus, the Black-backed Jackal Canis mesomelas and the
Small Indian Civet Viverricula indica for example (Huffman et al. 2012, Su et al. 2013).

Anthropogenic food items were identified in the samples as well. Mainly pieces of
plastic and foil were found, indicating that Civets fed on human food waste, which has been
reported before (Bekele et al. 2008a, Barett et al. 2012). Civets are suspected to be
involved in crop raiding in many areas of Africa and are willing to travel long distances for
these (Bekele et al. 2008a). Even though there are croplands within 5 km from
Mogalakwena Game Reserve, no seeds from fruit crops were found during the scat
analysis, possibly again indicating that wild fruits were readily available during our study.
More investigations on crop raiding patterns are required to confirm these suspicions.
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The wide variety of different food items found in the diet of African Civet suggests
that this species is highly opportunistic, which might explain its relative abundance
throughout its range. By taking advantage of food that is most abundant at different times
of the year, African Civets are able to survive in different habitats under variable
conditions.
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Abstract.

Several standard reference works report the presence of Two-spotted Palm Civet
Nandinia binotata on Bioko Island, Equatorial Guinea. However, numerous field and
bushmeat market surveys over the past 30 years have failed to record this species,
hence raising concerns that it is either extremely rare or extirpated. This article reviews
evidence for presence of N. binotata on Bioko and simultaneously remarks on the
occurrence of four other small carnivores on this island. There is strong evidence that
N. binotata, King Genet Genetta poensis, Large-spotted Genet Genetta maculata (sensu
lato), and an otter (initially described as Lutra poensis) never occurred on Bioko.
Central African Oyan Poiana richardsonii is the only mammalian carnivore (small or
large) unequivocally recorded for Bioko. Anecdotal observations suggest that a second,
unidentified, species of small carnivore may occur. Future field workers on Bioko are
encouraged to obtain photographs of small carnivores, and to collect, preserve, and
make known, any dead small carnivores they encounter.

Keywords: Bioko Island, bushmeat, carnivore, Genetta, Nandinia

Una revision de la evidencia de la presencia de la Nandinia Nandinia binotata y
otros pequefios carnivoros en Bioko, Guinea Ecuatorial

Resumen.

Varios trabajos de referencia estandar reportan presencia de Nandinia Nandinia
binotata en la Isla de Bioko, Guinea Ecuatorial. Sin embargo, numerosos estudios de
campo y de mercados de carne de animales silvestres en los Gltimos 30 afios no han
logrado registrar esta especie, por lo tanto, aumentando las preocupaciones de que o
bien es muy raro o fue extirpado. Este articulo revisa la evidencia de la presencia de N.
binotata en Bioko y, simultaneamente, comenta sobre la aparicion de otros cuatro
pequefios carnivoros en esta isla. Hay una fuerte evidencia de que N. binotata, Gineta
Real Genetta poensis, Gineta de Manchas Grandes Genetta maculata (sensu lato), y
la nutria (descrito inicialmente como Lutra poensis) nunca ocurrié en Bioko. El Oyan
Poiana richardsonii es el Unico carnivoro mamifero (pequefio o grande)
inequivocamente registrado en Bioko. Observaciones anecddticas sugieren que una
segunda especie, no identificada, de pequefio carnivoro pueda ocurrir. Se anima a los
futuros trabajadores de campo en Bioko que obtengan fotografias de los pequefios
carnivoros, y que recojan, preserven y divulguen sus resultados asi como los pequefios
carnivoros muertos que encuentren.

Palabras clave: Isla de Bioko, carne de animales silvestres, carnivoro, Genetta,
Nandinia

Introduction

Bioko (formerly Fernando P& or Poo, after its Portuguese discoverer) is a 2,017-km?
continental-shelf island in the Gulf of Guinea. The island lies 37 km off the coast of
Cameroon having been separated from the mainland 10,000-12,000 years ago by rising sea
levels (Eisentraut 1965, Jones 1994, Butynski et al. 1997, Oates et al. 2004, Cronin et al.
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2014). Bioko shares with the African mainland most of its mammal fauna, although it
harbours several endemic mammal species, including Eisentraut’s Mouse Shrew Myosorex
eisentrauti and Pennant’s Red Colobus Procolobus pennantii. Five small carnivore species,
all originally described from Bioko, are documented to occur (see Harrington et al. 2002
for a review).

The Two-spotted Palm Civet Nandinia binotata is the only species in the family
Nandiniidae. In the past, the species was considered a member of the Asiatic subfamily
Paradoxurinae — and, indeed, is sometimes called ‘African Palm Civet’ — or of the
subfamily Nandiniinae in the family Viverridae. However, morphological and molecular
studies conclusively demonstrated that the species is basal to all other feliforms, and
belongs in its own family (see Gaubert 2013a and references therein).

An African endemic, Two-spotted Palm Civet is found in lowland, mid-altitude and
montane forests from Gambia in West Africa to south-western South Sudan, Uganda and
central Kenya in East Africa, and south through Central Africa to northern Angola and
north-western Zambia. In the east, it occurs in a narrow belt southwards to around the
Chimanimani Mountains between Zimbabwe and Mozambique (van Rompaey & Ray
2013). Besides the African mainland, the species occurs on Zanzibar, Tanzania (Perkin
2004).

Despite reports of Two-spotted Palm Civet on Bioko, Equatorial Guinea, in standard
reference works (e.g., Coetzee 1977, Haltenorth & Diller 1980, Kingdon 1997, Gaubert
2009, van Rompaey & Ray 2013), numerous field and bush-meat market surveys over the
past 30 years have failed to record the species, hence raising concerns that it is either
extremely rare or extirpated.

Here, evidence for the presence of Two-spotted Palm Civet on Bioko is reviewed
and an alternative hypothesis proposed, namely that the species never occurred on Bioko.
Simultaneously, evidence for the possible presence of the four other documented carnivores
on Bioko is discussed.

Does Two-spotted Palm Civet occur on Bioko?

Despite inclusion in recent major reference works, most early authors focusing on Bioko do
not list Two-spotted Palm Civet as part of the island’s fauna. Thomas (1904), for example,
provided a list of the known indigenous mammal fauna on Bioko, based primarily on
Bocage (1903), to the exclusion of Two-spotted Palm Civet. Cabrera (1908) listed it, noting
only that Thomas (1904) had excluded it while other authors presumed its existence. Later,
Cabrera (1929) remarked only that confirmation of the species from Bioko was required.
Krumbiegel (1942), who analysed materials collected on Bioko by Hermann Eidmann,
makes no reference to any carnivores in Eidmann’s collection and only lists “Nandinia
binotata” in passing as part of the fauna.
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Eisentraut (1973), in his monograph on the mammals of Bioko, considered Two-
spotted Palm Civet to be very rare and never recorded a specimen. Indeed, he was ready to
remove the species from his inventory except that “Padre Basilio” told him of a young
female captured in January 1956 near Moca in the Southern Highlands. Eisentraut
conducted faunal surveys in Moca Valley, and the eponymous Father Basilio’s Striped
Mouse Hybomys basilii is described from specimens collected by Eisentraut in this valley.
Padre Aurelio Basilio was a priest who lived on Bioko (then still Fernando Pd) from the
mid-1940s until about 1972. Basilio’s (1952) treatise on the wildlife of Equatorial Guinea
notes only that the species occurs but gives no further comment. Oddly, Basilio’s (1962)
second edition of his work makes no mention of his own 1956 record of Two-spotted Palm
Civet from Moca.

Field surveys on Bioko have increased considerably since 1986 (e.g., Butynski &
Koster 1994, Cronin et al. 2014). Several hundred researchers and their students have
undertaken tens of thousands of hours of field research on Bioko over the past 30 years;
thousands of kilometres of diurnal and nocturnal surveys along transects have been walked,
and thousands of hours of fixed-points have been conducted. In addition, researchers and
students have logged several thousand ‘camp nights’ in the field. These surveys and camps
have occurred at numerous sites on Bioko, including many of the most remote sites. All of
these activities present good opportunities for encounters with small carnivores. Yet,
despite the extensive field research that has been undertaken on Bioko since 1986, Two-
spotted Palm Civet has not been encountered.

Surveys of bush-meat markets have also increased in the past few decades. On the
mainland, Two-spotted Palm Civet is commonly recorded in bush-meat markets; indeed,
the species was the most common carnivore recorded (i.e., 60% of 121 carcasses) in two
markets in Rio Muni, on Equatorial Guinea’s mainland (Juste et al. 1995). On Bioko, bush-
meat market surveys conducted during 1997-2000 recorded nearly 38,000 animals, but no
Two-spotted Palm Civets (Harrington et al. 2002). The species also was not recorded on
Bioko in bush-meat surveys by other researchers through much of the 1990s and early
2000s (e.g., Fa et al. 1995, 2000, 2002, Albrechtsen et al. 2007), despite continuing to be
reported in markets in Rio Muni (e.g., Kiimpel 2006).

The Two-spotted Palm Civet began sporadically occurring in the Malabo market in
2004, roughly corresponding with the start of a period of rapid market growth and demand
and increased numbers of carcasses imported from the mainland (Cronin et al. 2015).
During the period 1997-2010, 1,241 Two-spotted Palm Civet carcasses were recorded in
the Malabo market, relative to 588 Central African Oyan Poiana richardsonii (which have
appeared in low numbers consistently since 1997). Based on interviews with hunters and
personal observations, Cronin et al. (2015) reported that none of the Two-spotted Palm
Civet carcasses were from Bioko. Available evidence suggests that the costs and risks
associated with carcass transport to Bioko are largely negated by higher profit potential in

15 Small Carnivore Conservation 52 & 53: 13-23



@ e s Nandinia binotata and other small carnivores on Bioko

Small Carnivore
L'/ Specialist Group

-

the Malabo market relative to markets in Nigeria, Cameroon or Rio Muni (Morra et al.
2009, Cronin et al. 2015).

The questionable presence of Two-spotted Palm Civet on Bioko was discussed
decades earlier by Rosevear (1974) whose argument hinged on the origin of the only two
known specimens of the species, both supposedly from Bioko. The first, the type,
Paradoxurus hamiltoni (see additional note after references: #1), described by Gray (1832)
from a living specimen in the Surrey Zoological Gardens, had been in the possession of
Edward Cross for two years. It had its type locality given, wrongly, as India, and was
subsequently amended by Gray (1843) to “Fernando Poo”, presumably based on
information provided by Cross. Rosevear regarded this revised provenance with great
suspicion, and considered it likely that knowledge of the origin of the type had merely
crystallized itself into Fernando PO, given its importance at the time as a port of call for
merchant ships. Indeed, during Fernando P&’s period of British administration, a steady
stream of skins and skeletons from Africa’s wildlife passed through the capital of Fernando
Pdo, Port Clarence (now Malabo), bound for presentation at meetings of the Zoological
Society of London (Hearn & Morra 2001). The second specimen remarked on by Rosevear
is a British Museum skin (No. 55.12.24.413) that apparently formed part of a parcel of
more than 1,000 specimens purchased in 1855 by the British Museum from the Zoological
Society of London. The provenance of this skin is also unclear.

What evidence for other documented small carnivores on Bioko?

Besides Two-spotted Palm Civet, four other small carnivore species are documented as
occurring on Bioko. Central African Oyan was originally named from a specimen
(deposited in the British Museum as No. 41.10.18.1) collected by T.R.H. Thomson from
Bioko. Thomson (1842) notes in his description that he “...received it from the Bobys
[Bubi’s] or natives of the island, and they had skinned it through the mouth without making
any other incision in the skin”. This bears remarking on because, unlike any of the other
carnivores described from Bioko, the Central African Oyan appears to be the only one
whose provenance is unequivocally demonstrated in its original description. This species
has been frequently encountered on the island, both in the wild and in bush-meat markets,
by many researchers (including TMB, DC, and GH).

Prior to the description of the Central African Oyan, Waterhouse (1838) described
two species of carnivores from Bio