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INTRODUCTION

The Bristol Conservation and Science Foundation was launched in 2008 as a
new operating unit of the Bristol, Clifton & West of England Zoological
Society Ltd that is charged with running the Society’s wildlife conservation
and research programmes at Bristol Zoo Gardens and in the field.

The roles of good Zoos are to provide visitors with amazing experiences for
learning about wildlife and biodiversity, to apply our specialist skills to
investigate threats to biodiversity, and to support communities in tackling
specific pressures that give rise to conservation need.

The Bristol Conservation and Science Foundation, staffed by international
conservationists, scientists and enablers of conservation, undertakes
original research to provide the critical insights that help fulfil our
conservation goals.

The Primate Society of Great Britain is the UK's national primatological
society, dedicated to the advancement of primate research, conservation,
and captive care. The Society publishes Primate Eye, three times a year,
and celebrates primatology at Spring and Winter conferences each year.

The theme this year is of direct relevance to both organisations so that we
have combined the BCSF’s 4th Annual Symposium with the PSGB’s Winter
Meeting to explore Primate Ecology and Forest Conservations.
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Arrival and coffee

Symposium session 1

Bryan Carroll Welcome

lan Redmond Setting the scene

Jorg Ganzhorn Lemurs, overrated gardeners of Madagascar:

revisiting the role of primates as seed dispersers

Helen Chatterjee Conserving China’s threatened primates: current

challenges and future threats

David Chivers The role of gibbons in seed dispersal and the natural

regeneration of forests in South-East Asia

PSGB Napier Medal and PSGB Medal presentations

Lunch & PSGB AGM
Symposium session 2

Susan Cheyne Asian Apes — Forests, Food and Fragmentation

Amanda H Korstjens Incorporating behavioural flexibility into predictive

models of primate distribution patterns

Carlos Peres Primate-mediated seed dispersal stabilizes tropical

forest ecosystem services

Onja Razafindratsima  The implications of seed dispersal by lemurs in

Madagascar’s rainforest

Tea

Symposium session 3

Karline Janmaat How important is long-term spatio-temporal memory

of food locations for primate conservation?

Nicole Gross-Camp Chimpanzee seed dispersal in the Nyungwe National

Park

Vernon Reynolds Science, conservation, people

Bryan Carroll,

Neil Maddison
Christoph Schwitzer
lan Redmond

Discussion and summing up
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Bristol Conservation and Science Foundation Team

Dr Bryan Carroll - Director

Dr Bryan Carroll joined Bristol Zoo in August 1995, having come from
the Jersey Wildlife Preservation Trust (now Durrell Wildlife
Conservation Trust) where he was Curator of Mammals at Jersey
Zoo. This background in an establishment that pioneered the idea of
the zoo as a conservation organisation has enabled the development
of Bristol Zoo’s conservation and scientific programmes.

Bryan is a member of the Council of the European Association of
Zoos and Aquaria (EAZA) as well as being a member of the EAZA EEP
Committee (which oversees all European co-operatively managed
species programmes) and the EAZA Conservation Committee. Bryan
is also a member of the World Conservation Union’s Primate
Specialist Group, Bat Specialist Group and the Conservation Breeding
Specialist Group. He became Director of BCSF and Bristol Zoo
Gardens in September 2010.

Dr Christoph Schwitzer - Head of Research

E 3 A biologist by training, Dr Christoph Schwitzer received his PhD in
?‘H Zoology from the University of Cologne, Germany, for his work on the
' ';‘; nutritional ecology of lemurs, which he conducted in several

' European zoos. He worked as part of the primatological research
group at Cologne Zoo for several years and also coordinated the
European Endangered Species Programme for Ruffed lemurs. In
2003 he took on a position as Programme Coordinator for the

/ European Association for the Study and Conservation of Lemurs
(AEECL) in northwest Madagascar, where he directed a field research
and conservation programme that has recently led to the creation of
a new national park. Since August 2006, Christoph has been Head of
Research at Bristol Zoo Gardens, and was appointed Executive
Secretary of AEECL in May 2007. He is on the Steering Committee of
the IUCN/SSC Primate Specialist Group as the Regional Coordinator
for Madagascar and editor of Lemur News
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Neil Maddison - Head of Conservation Programmes

Neil Maddison gained his first degree in Zoology at the University of
Bristol and went on to work for several conservation charities before
joining the Bristol, Clifton and West of England Zoological Society in
1997, initially as Development Manager. His experience in field
conservation has led him to focus on working with communities to
develop sustainable solutions to wildlife conservation, looking for
practical ways to support disadvantaged people in their development.
This often leads to an examination of the ‘business case’ for
conservation, and finding new sources of revenue for local
communities. Neil obtained his MBA from the University of the West
of England, with a specialisation in pro-poor ecotourism. He is a
Trustee of Ape Action Africa, an NGO working to address the
commercial bushmeat trade in Africa and was previously a Trustee of
the Hawk and Owl Trust. He is also currently a member of the
Conservation Specialist Breeding Group and the Association of MBAs.

Jen Nightingale - UK Conservation Officer

Jen Nightingale gained a degree in Zoology from the University of
Bristol, a Masters in Wildlife Management and Conservation from
Reading University and is a full member of the Institute of Ecological
and Environmental Management. With extensive experience in the
aquarium industry, from Vancouver Aquarium and European Sealife
Centres, she became Curator of the Aquarium at Bristol Zoo Gardens
in 1997 where she focused on a programme of extensive
modernisation of exhibits, off show breeding facilities, infrastructure
and educational themes.

During this time Jen also played a major role in two successful water
vole reintroductions and extended this to establish the position of UK
Conservation Officer within the BCSF. Within this current role Jen
focuses on the conservation of UK species both in-and exsituand
project manages the South West Crayfish Project, the largest white-
clawed crayfish initiative in the UK. This project has established 8 ark
sites for this species, is developing a captive breeding programme at
the zoo and an extensive communication outreach initiative. Jenis on
the Steering Committee of the BIAZA native species focus group.
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Dr Sue Dow — Research Officer

Sue Dow trained as a Zoologist at the University of Oxford and
carried out a PhD at the University of Exeter on foraging and learning
in pigeons. She has carried out research at Bristol University on the
biomechanics of bird flight in the zoology department and
investigations into tendon injuries and humane treatments for
horses in the anatomy department.

Sue worked part time at London Zoo setting up environmental
enrichment projects and has been working at Bristol Zoo Gardens
since 1992 on construction projects but has also been co-ordinator
of research projects undertaken at the zoo. She works part time as
Research Officer and is conducting a longitudinal study into the
social dynamics of Bristol Zoo’s group of gorillas. She is also the
Sustainability Officer for Bristol Zoo Gardens

Charlotte Bryant - Intern, Assistant to the Head of Research

After gaining a BSc in Ecology from Coventry University, Charlotte
pursued her interests in the interactions between ecosystems and
human activities by working as a Researcher at the University of
Essex. Here she gained an MSc (Dis), researching the climate forcing
impacts of anthropogenic pollutants in the Mediterranean, set up a
remote air quality monitoring station in Crete and worked on a
research vessel in the Aegean. Subsequently she worked as an
Environmental Consultant before joining the Bristol Natural History
Consortium in 2010, where she was responsible for the delivery of a
number of flagship events bringing biodiversity and environmental
education to a national audience. Charlotte is an ecologist,
Chartered Environmentalist and Chartered Scientist with over ten
years experience in academic research, consultancy and NGOs. She
is also a full Member of the Institution of Environmental Sciences.

More recently she has been working with the BCSF where she has
been coordinating events including the Annual Symposium and Palm
Oil Debate. Charlotte has travelled widely, is an avid photographer
conducting a part-time photography degree, and continues to
promote environmental and conservation initiatives through
education, research and photography.
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About the speakers
Dr lan Redmond, OBE

lan Redmond is a wildlife biologist and conservationist, known for his work with great
apes and elephants. For 35 years he has been associated with mountain gorillas, and
served as Ambassador for the UN Year of the Gorilla 2009 and for the UNEP
Convention on Migratory Species since 2010.

As with his mentor, the late Dr Dian Fossey, the focus of his work shifted in 1978 from
research to conservation work, after poachers killed Digit —a famous young silverback
—to sell his skull and hands. Finding the headless, handless body of a gorilla he
regarded as a friend was a turning point in his life. Ten years later in Kenya, the
experience was repeated when some of the cave-elephants he was studying were
killed by ivory poachers. Working with many NGOs, such as the Born Free Foundation,
Gorilla Organization and Orangutan Foundation he rallies support for these
endangered species and their forest habitat, stressing their interdependence in
lectures, films, books and articles.

He established and chairs the Ape Alliance www.4apes.com and became Chief
Consultant and Envoy for GRASP - the UNEP/UNESCO Great Apes Survival Partnership
www.un-grasp.org he helped launch in 2001. lan was awarded an OBE for services to

conservation in 2006 and an honorary doctorate by Oxford Brookes University in 2011.
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Prof. Jorg U. Ganzhorn

Jorg U. Ganzhorn has been a professor at the University of Hamburg’s Department of
Animal Ecology and Conservation since 1997. A zoologist by training, he has over 20
years experience conducting fieldwork in Madagascar.

Between 1976 and 1985 he studied zoology, plant physiology and geography at the
Universities of Tlbingen, Duke University and Michigan State University. He became
head of Ethology and Ecology at the German Primate Centre, Gottingen in 1993 before
taking up his current post.

He has served as Chairman for the Madagascar section of the IUCN Species Survival
Commission: Primate Specialist Group since 1998. He has published widely on the
vertebrate fauna of Madagascar and lemur ecology.

Dr Helen Chatterjee

Helen Chatterjee is a Senior Lecturer in Biology at University College London. Her
research is primarily focused on understanding primate speciation patterns and
processes across space and time, particularly in South-East Asia. She is especially
interested in the role of environmental change, including human induced climate
change, on species diversity and success. A dedicated member of the gibbonological
community, she has been interested in gibbons for over ten years and has published
various papers on their evolution and biogeography.

2

Bristol Conservation Science Foundation 4™ Annual Symposium/Primate Society of Great Britain Winter Meeting
1° December 2011



Dr David John Chivers, FLS, FZS

Born in 1944, after attending Merchant Taylors’ School, Northwood, he went up to Sidney
Sussex College, Cambridge, to read veterinary medicine. Reading Physical Anthropology
in his third year allowed a boyhood interest in natural history to be combined with a
growing interest in our relatives, so he registered for a PhD and went off to the Malay
Peninsula for two years to study the ecology and behaviour of the siamang (the large
black gibbon, one of the small apes).

Returning to Cambridge as a University Demonstrator in Veterinary Anatomy in 1970, he
completed his PhD in 1972. He became a Lecturer in 1975 and combined teaching
anatomy to veterinary students with organising research on primates and other wildlife in
Malaysia (West and East) and nearby countries, including India, Bangladesh and Vietnam.
From the 1980s he has had research students from Brazil, Amazonia and the Atlantic
Forest, India and Bangladesh and, more recently, from Venezuela and Vietnam.

For many years he collaborated with Marcel Hladik investigating the relationship between
gut morphology and diet in mammals, especially primates and gained US funding for a
programme of research on wild and captive primates in Malaysia from 1978-81. In 1985
they shifted their attention to the expanses of Indonesian Kalimantan, to the centre of
Borneo. With the Ministry of Forestry, they are still investigating the role of fruit-eating
animals in seed dispersal, in the natural regeneration of forest.

He has been an active member of the Primate Society of Great Britain, rising to President,
and the International Primatological Society as the Vice-President for Conservation. From
1985 to 2006 he was very active with Fauna and Flora International, being Vice-Chairman
of Council for 16 years, having been Chairman of the Conservation Committee. He
became involved in the quest for ‘orang-pendek’, a bipedal ground-dwelling ape in the
depths of the forest of west-central Sumatra; well known by the locals, there is still no
proof of its identity — a large gibbon come to the ground, or a relative of the orang-utan.

He was appointed Director of Studies in Veterinary Medicine from 1981 and in 1989 he
was elected a Fellow and Tutor of Selwyn College. He served as Gardens Steward for 13
years, and is now Praelector. In 2000 he was appointed a Reader in Primate Biology and
Conservation and approved for the degree of Doctor of Science in 2001. He served as
Senior Proctor for the University from 2000-2003.

He is a Fellow of the Linnean Society and the Zoological Society of London, serves on
several editorial boards, has edited several books and published over 100 papers. His 55
visits overseas, to nine countries, for fieldwork, totals nearly seven years. He is a Trustee
of Twycross Zoo, the Orangutan Land Trust, the Orangutan Tropical Peatland Trust and St.
Helen’s School Northwood (and, formerly, Fauna and Flora International and Borneo
Orang-utan Survival Foundation UK).
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Dr Susan Cheyne

Susan is a post-doctoral researcher with the Wildlife Conservation Research Unit,
Oxford University, working with Professor David Macdonald. She is co- director of the
Orang-utan Tropical Peatland Project and initiated both the Gibbon Behaviour,
Feeding Ecology and Socio-ecology Project and the Sabangau Felid Project in the
Sabangau forest catchment, which has confirmed the presence of clouded leopards in
this habitat. She is also developing behavioural ecology and density studies on felid
guilds within the Sabangau and surveys to determine the degree of bush-meat trade in
flying foxes as well as indirect and direct hunting pressure on felids. In addition she is
responsible for coordinating the volunteer programme developing long-term, wildlife
monitoring projects to be carried out by students and volunteers which will contribute
to the scientific knowledge of the study area. Since 2005 she has also been a scientific
advisor to the Kalaweit Gibbon Project, raising awareness of the plight of gibbons and
advising on rehabilitation and reintroduction of gibbons in Indonesia. Susan is the
scientific director of the BRINCC Expedition (Barito River Initiative for Nature
Conservation and Communities). In2010 she became an associate lecturer at Oxford
Brookes University teaching Captive Management on the Primate Conservation MSc.
She is a trustee of the charity MASC (Monkeys Acting in Schools for Conservation) and
a council member of the Primate Society of Great Britain (PSGB) and serves on the
Captive Care Working Party for PSGB.

Dr Amanda H Korstjens

Originally from the Netherlands, Amanda completed her BSc, MPhil and PhD in Biology
at Utrecht University. She then had a postdoctoral position at the University of
Liverpool with Prof Robin Dunbar and helped out as a guest lecturer at Chester
University before becoming senior lecturer in Biological Anthropology at
Bournemouth University in 2006. She manages the PG framework at her department
and was recently added to the Primate Specialist Group of the IUCN. Over the years
she has worked on langurs in Indonesia, colobus monkeys in Ivory Coast and Uganda,
and spider monkeys in Costa-Rica. The work she is presenting stems from work she
did as part of the British Academy Project “Lucy to Language” with Robin Dunbar and
Julia Lehmann.
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Prof. Carlos Peres

Born in Belém, Brazil, Prof Peres was exposed to Amazonian ecology and conservation
from age six and his father's 5,000-ha landholding in eastern Pard, consisting largely of
undisturbed primary forest, became a natural history playground. For the last 25
years he has been studying wildlife community ecology in Amazonian forests and the
biological criteria for designing large nature reserves. He currently co-directs four
conservation science programs in neotropical forests, including the ecology of key
timber and non-timber forest resources; patterns of vertebrate assemblage structure
in Amazonian forests; the biological dynamics of hyper-disturbed and fragmented
forest landscapes, and the biodiversity consequences of land-use change.

He has published over 200 papers on neotropical forest ecology and conservation at
scales ranging from populations to landscapes, and to entire continents. In 1995, he
received a "Biodiversity Conservation Leadership Award" from the Bay Foundation,
and in 2000 he was elected an "Environmentalist Leader for the New Millennium" by
Time Magazine and CNN network. He is currently a Professor in tropical conservation
biology at University of East Anglia, UK, and divides his time between Norwich and
fieldwork at multiple field sites in lowland Amazonia.
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Onja H. Razafindratsima

Onja is a PhD student in Ecology and Evolutionary Biology at Rice University in
Houston, Texas, under the supervision of Dr. Amy Dunham. Prior to joining Rice in
2009, she carried out her undergraduate studies at the University of Antananarivo,
Madagascar where she gained a BSc in Animal Biology, Ecology and Conservation in
2005 after an BSc in Entomology in 2004. She completed a DEA (Diplome d’Etudes
Approfondies) in Conservation Biology in 2009 with a research focus on the ecological
role of two threatened lemur species as seed dispersers within a rainforest corridor in
Masoala National Park in the Northwestern part of Madagascar. Later, she was
awarded an International Peace Scholarship from the Philanthropic Educational
Organization to pursue her studies towards a PhD degree at Rice; and is now
continuing her studies under a Franklin Mosher Baldwin Fellowship (The Leakey
Foundation) and a Faculty for the Future Fellowship (Schlumberger Foundation).

Onja was inspired to begin her education and career in the biological sciences field
during a fieldtrip in Ranomafana National Park, when as a high school senior leading
an environmental association, she heard the lead researcher at the research station
talk about being a field biologist. As Madagascar, her home country, is an island with
very diverse, evolutionarily unique, endemic plants and animals that make it very
special, she has made a commitment to contribute in the preservation of that heritage
for Madagascar’s future generations.

Her research interest spans the field of community ecology and conservation with a
focus on Malagasy primates and the species they interact with. She is interested in
the role of biotic interactions in shaping species distribution and coexistence. As part
of her dissertation project, she explored the effects of lemur past extinctions in the
Holocene on the phylogenetic- and trait-structure of past and present-day lemur
communities and examined possible associated patterns of the present-day
community structure with harsh environmental conditions. Her project focuses on the
multifaceted aspects of seed dispersal by a guild of frugivorous lemur species: how
lemur-plant interactions govern the phylogenetic- and trait- structure of fleshy-fruited
plant assemblages, how their movement patterns affect the spatial distribution of
their feeding plant species, and how they potentially influence the dynamics of plant
population within the rainforest of Ranomafana National Park, Madagascar.
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Dr Karline R. L. Janmaat

Karline is interested in how primates localise fruits within a highly competitive
rainforest environment in which fruiting periods are less seasonal and predictable
than in temperate zones. Her personal challenge is to reveal the existence of
cognitive complex skills within natural evolutionarily relevant conditions. She aims to
achieve this through detailed observation of habitat characteristics, and long-term
continuous observations of the ranging behaviour of individual primates.

Her Masters study was on travel leadership in relation to sexual strategies in Thomas
langurs (Presbytis thomagin Gunung Leuser National Park, Sumatra, Indonesia. Her
PhD studies investigated a variety of fruit localisation strategies in two frugivorous rain
forest primates: the grey-cheeked mangabey (Lophocebus albigena johnstqrifi the
Kibale National Park, Uganda and the sooty mangabey (Cercocbus atys atypin the
Tai National Park, Ivory Coast, using both observational and experimental approaches.

She is currently studying the ranging behaviour of Tai chimpanzees (Pan troglodytes
verusg, investigating the extent of their botanical knowledge and the cognitive
strategies they use to find ripe fruit. Her studies will test for the existence of
cognitive capacities that enable mental time travel, such as episodic-like memory and
planning skills, a capacity that until today is considered uniquely human. The results
are expected to produce novel insights in to human cognitive evolution.

She is also investigating how individuals can benefit from the reservoir of botanical
knowledge of other community members and their use of social cues to find food.

The fission-fusion system of chimpanzees provides a unique opportunity to investigate
the costs and benefits of gregariousness in relation to locating food.

Observations on target chimpanzees are being conducted over three consecutive
years during the same fruiting seasons and comprise consecutive followings of up to
44 days. The data are being combined with long-term data (>11yrs.) on feeding and
ranging behaviour of the target individuals, the phenology of the fruit trees within
their territory and the locations of all fruit producing tree individuals of the 17 most
important species in their core area. Her work is conducted in close collaboration with
Simone Ban, a PhD student from the University of Cocody in Cote d’lvoire.
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Dr Nicole Gross-Camp

Nicole Gross-Camp is an ecologist interested in plant-animal interactions and
ecosystem services, and a conservation scientist focused on affecting long-term
conservation change. Her particular area of expertise is tropical Africa. She began her
involvement in African conservation issues in 1996 working as a botanical research
assistant in the Ituri Forest of the DRC.

Additional professional highlights include management of a primate sanctuary in
Nigeria, and helping to design and implement a chimpanzee population census in
Rwanda. Her graduate work involved an examination of the ecological role of
chimpanzee and I'hoest's monkey seed dispersal behaviours in tropical forests. She
joined the University of East Anglia (International Development) in March 2009 as part
of a team to evaluate a Payments for Environmental Services (PES) scheme in the
Nyungwe National Park, Rwanda (www.ReDirectRwanda.com). Their project seeks to
empirically examine the promise of PES to deliver conservation and development
outcomes.

Prof. Vernon Reynolds

Vernon Reynolds gained his first degree in Anthropology from University College,
London in 1959. He carried out a study on the social behaviour of rhesus monkeys at
Whipsnade Zoo for his PhD after which he studied chimpanzees in the field in
Budongo Forest, Uganda.

Between 1966 and 1972 he was Lecturer in Anthropology in the Department of
Sociology in the University of Bristol before becoming a Lecturer in the Institute of
Biological Anthropology, University of Oxford in 1972 where he was later appointed
Professor.

Together with Chris Bakuneeta he established a base at Budongo to discover whether
there were still chimpanzees in the forest following the civil wars and breakdown of
law and order of the 1980s. Following a period of fund raising he established the
Budongo Forest Project in 1990 (now named the Budongo Conservation Field Station,
which is today a Ugandan NGO) where he had studies chimpanzees in the 1960s.

His publications include “The Chimpanzees of the Budongo Forest” published by
Oxford University Press in 2005. He is Emeritus Fellow of Magdalen College, Oxford
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Lemurs, overrated gardeners of Madagascar: revisiting the
role of primates as seed dispersers

Jorg Ganzhorn, Lucienne Wilmé, Eva Bienert, Horst Bienert, Joanna Fietz

According to conventional wisdom, seeds need to be dispersed away from parent
trees in order to become established. Primates and other frugivores are supposed to
play a major role in this process. This resulted in specific fruit syndromes that should
have evolved in response to the morphological, physiological and sensory traits of fruit
consumers and primary and secondary seed dispersers. While we do not dispute the
importance of seed dispersal by animals, we use Madagascar and its lemurs to outline
a few phenomena that question the importance attributed to animal seed dispersal.

First, Madagascar’s forest ecosystems evolved for at least 88 million years in isolation.
During this time, the forests became home to an outstanding diversity of tree species.
Yet, the island is home to just a handful of frugivorous mammals and birds, resulting in
the most depauperate tropical forests of the world in terms of frugivorous
vertebrates. If vertebrates would contribute to the evolution of fruit traits adapted to
be consumed by frugivorous vertebrates, we would expect about a handful of
different fruit types that match the capacities of their consumers. This is not the case.

Second, fruit trees produce millions or even billions of seeds during their life. Yet, only
one or two seeds need to survive to reproduction. Otherwise the world would be
covered by layers of fruiting trees.

Third, different types of dispersal could possibly result in different distribution
patterns of tree species. Yet, tree species with three different types of dispersal
(animals, wind, no specific dispersal) all showed clumped distributions, irrespective of
the mode of seed dispersal.

Fourth, there are some seeds that are too large to be swallowed by extant lemurs or
birds. They might have been dispersed by Pachylemur But this species went extinct
long ago while the forest and the tree species with large sizes are still present.

Fifth, Ravenalds supposed to be pollinated and dispersed by lemurs, mainly Varecia
Yet, Ravenalds an indicator of disturbed forest while VVareciais an indicator of
undisturbed forest. In addition, Ravenalaas regenerated abundantly in areas where
Vareciahas been absent for decades or probably never occurred. Flying foxes could
have dispersed these seeds, but then one would have to assume flocks of flying foxes
excreting Ravenalaeeds in flight over large areas because there were no trees where
they would have been able to perch.

These phenomena do not negate the important role of seed dispersers. But they call
for an extended view of the importance of seed dispersal for forest regeneration and
the diversity of tree communities.
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Conserving China’s threatened primates: current
challenges and future threats

Helen J. Chatterjee

Research Department of Genetics, Evolution and Environment, University College
London, Gower Street, London, WC1E 6BT, UK h.chatterjee@ucl.ac.uk

China is one of the fastest developing countries in the world, with significant recent
economic and industrial development and extensive deforestation due to increasing
demand for land use. Escalating anthropogenic pressures on the environment in
China have driven population declines, extirpations and extinctions in many species.
With two probable recent extirpations (Hylobates lannd Nomascus leucogenyhe
future success of primates in China is of grave concern; of seventeen remaining
species, eight are considered Critically Endangered or Endangered and a further seven
Vulnerable or Near Threatened. In addition to direct anthropogenic pressures it is
increasingly important to understand the potential impact of human-induced climate
change on species ranges and distributions. This paper explores the use of ecological
niche modelling as a means of predicting the future effects of human induced climate
change on China’s threatened primates, using occurrence data from the past and
present.
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The role of gibbons in seed dispersal and the natural
regeneration of forests in South-East Asia

David J. Chivers and Kim R. McConkey

Wildlife Research Group, Anatomy School, University of Cambridge, Downing St.,
Cambridge CB2 3DY, UK

Gibbons (Family Hylobatidae) are among the most important seed dispersers in the
tropical forests of South-East Asia. Gibbons are consistently efficient seed dispersers
as they swallow the seeds of most species and defecate them intact. Although they
preferentially consume “primate” fruit, they include a wide range of other fruit types
in their diet. This makes them generalist frugivores, with a flexible dietary strategy.
Community-wide studies on seed dispersal interactions (networks) in Asian tropical
forests are lacking, but gibbons are likely to feature as key parts of these networks

because of the large number of interactions they make. Thus, gibbons are ‘gardeners

of the forest’, but the world is changing. The dispersal role of gibbons is limited by
several factors and these limitations may have important consequences for
maintenance of their role in this changing world. We discuss the strengths and
weaknesses of the gibbon’s role in seed dispersal. Since they are among the most
important dispersers in Asia, we examine how their role changes with various
disturbances that threaten gibbons and their habitats (such as hunting and
fragmentation). We identify the research needs to determine the impact of these
changes.
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Asian Apes — Forests, Food and Fragmentation

Susan Cheyne

Department of Zoology, University of Oxford, The Tinbergen Building, South Parks
Road, Oxford, OX1 3PS, UK

Forest clearance and degradation are key drivers of habitat loss for Asian apes
(gibbons and orang-utans). Understanding the complex feeding ecology of the apes is
vital to inform efforts to mitigate the effects of forest loss, manage timber extraction
and to aid forest regeneration efforts. | will present data from a long-term project in
Indonesian Borneo covering ape diets, nutritional intake and seasonal variation as well
as data on the efficacy of the apes as primary seed dispersers in a peat-swamp forest
where secondary seed dispersal is minimal. | will highlight the conflict between the
tree species consumed by the apes and those targeted by both legal and illegal logging
activities. | will discuss fragmentation of habitat, the effects on ape populations and
the increased pressure placed on populations remaining in fragments, leading to
serious questions about the long-term survival potential of apes in isolated fragments.
Finally | will discuss how detailed knowledge of the apes’ diet has led to efforts to
regenerate degraded areas around the forest edge. | hope to show how a multi-
disciplinary approach involving behavioural ecology, habitat ecology, and an
understanding of the ecosystem can be combined to combat habitat loss.
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Incorporating behavioural flexibility into predictive models
of primate distribution patterns

Amanda H. Korstjens

The School of Applied Sciences, Bournemouth University, Fern Barrow, Poole, Dorset,
BH12 5BB, UK

Primates are behaviourally flexible animals, but it is difficult to incorporate such
flexibility into distribution models. One aspect of behaviour that can be measured
easily is time allocation to different activities. Time constraints ultimately determine
primate survival under different climatic conditions. Changes in behaviour or grouping
habits may be able to relieve time pressures and allow for a population’s survival
when their habitat changes. We developed genus-specific models in which we used
climate as an indicator for vegetation and time budgets as an indicator for
competition and ecological stress. Unlike standard distribution models based on the
direct relationships between climate and distribution patterns, these time budget
models highlight some of the behavioural changes different species need to adopt to
be able to survive in their current locations under changing climatic conditions.
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Primate-mediated seed dispersal stabilizes tropical forest
ecosystem services

Carlos Peres
School of Environmental Sciences, University of East Anglia, Norwich NR47TJ, UK

| examine the extent to which subsistence hunters deplete game vertebrate
populations across Amazonia. Patterns of frugivore abundance in structurally
undisturbed forests are then explained in terms of key determinants of population
densities, including forest type, floristic diversity, forest hydrology, rainfall seasonality,
soil fertility and degree of hunting pressure. Regional scale estimates of aggregate
frugivore biomass are highly variable and crucially dependent on the interaction
between baseline habitat productivity and levels of offtake. On the basis of 2345
forest plots, | then estimate the consequences of persistent defaunation to forest
structure and composition, and ultimately the magnitude of carbon retention forest
ecosystem services foregone by the chronic depletion of large-bodied frugivores.
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The implications of seed dispersal by lemurs in
Madagascar’s rainforest

Patricia C. Wright™? and Onja H. Razafindratsima®>

'Stony Brook University
’Department of Ecology and Evolutionary Biology, Rice University, Houston Texas

*Centre ValBio, Ranomafana Ifanadiana, Madagascar

Given the rapid increase in habitat loss and fragmentation, we need a deeper
understanding of the effects of dispersers on forest restoration and regeneration.
Seed dispersal effectiveness encompasses the overall effects of disperser assemblages
on the reproductive success, survival and community structure of plant communities.
In Madagascar, lemurs accounts for the greatest biomass and species richness among
frugivore assemblages. Seven of the 13 sympatric lemur species in Madagascar’s
eastern rainforests are highly frugivorous. Because of this, we suggested that some
tree species may rely heavily on particular lemur taxa for the dispersal of their seeds,
recruitment of new individuals and colonization of new habitat. We report on the
effects of four species of diurnal frugivorous lemur on the structure, distribution and
dynamics of plants in Ranomafana National Park. Their diets, which have been
documented during annual cycles over a five-year period, reveal an overlap in a
number of fruit taxa exploited, but 46% (16/35) of families and 56% (29/52) of genera
are eaten exclusively by only one lemur species. Seeds are randomly dispersed up to
2,000m away from the parent crown, perhaps enabling genetic heterogeneity of
future trees and escaping competition, pathogens and high risk of predation
associated with their parent. Lemurs also carry seeds into suitable microhabitats
which will increase plant fitness. Seeds passed through the lemur’s digestive system
sprout faster and have less mortality than non-ingested seeds. We therefore predict
local changes in seedling distribution and forest composition and structure if certain of
these lemur species are eliminated from the forest. We also suggest that this result
may be of global significance because carbon sequestration by the tropical forests in
Madagascar may be reduced as a result of this predicted change in forest composition.
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How important is long-term spatio-temporal memory of
food locations for primate conservation?

Karline R. L. Janmaat
Max Planck Institute for Evolutionary Anthropology, Leipzig, Germany

When a forest is logged one does not only loose forest. A large reservoir of
knowledge on the forest, stored within the mind of the former occupants, disappears
with it. Loosing information on food locations, fruit production histories, suitable
travel routes and sleeping site locations is likely to complicate survival in damaged or
new forests after migration or translocation. In this talk, | will present results of my
study on long-term site fidelity of grey-cheeked mangabeys (Lophocebus albigena
albigena) groups in Kibale National Park, Uganda. | will provide preliminary results of
a three year study on the level of reuse of individual fruiting trees by foraging
chimpanzees (Pan troglodytes verjign the Tai National Park, Ivory Coast. Lastly, | will
discuss how a lack of long-term spatio-temporal memories can affect ranging
behaviour and foraging efficiency and could potentially decrease primate densities in
tropical forests.
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Chimpanzee seed dispersal in the Nyungwe National Park

Nicole Gross-Camp

School of International Development, Faculty of Social Sciences, University of East
Anglia, Norwich, NR4 7T)

Chimpanzees are one of the largest-bodied forest-dwelling primates in Africa.
Although well documented seed dispersers, relatively few studies have examined
chimpanzee seed dispersal in montane communities where there are generally fewer
fruiting tree species than in lowland forests. Our research describes chimpanzee seed
dispersal activities in the tropical montane forest of Nyungwe National Park, Rwanda.
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Science, conservation, people

Vernon Reynolds

Institute of Biological Anthropology, Oxford University, 58 Banbury Road, Oxford, OX2
6QS, UK

The chimpanzees of the Budongo Forest in western Uganda are threatened by the loss
of an essential nutrient, sodium, which they obtained until recently from the decaying
pith of Raphia fariniferathe raffia palm tree. Tobacco farmers surrounding the forest
have now destroyed most of these trees in the Budongo area. Chimpanzees have
adapted by finding an alternative source of sodium, but this is poor relative to Raphia.
In this talk | describe the approach taken by the Budongo Conservation Field Station to
this issue. We are holding constructive meetings with two large tobacco companies,
BAT and Continental, and with local farmers often reluctant to change from use of
raffia, obtained cheaply in local markets, to alternatives such as cotton or jute twine,
which cost more. The overall message from Budongo is that forest conservation
necessitates in-depth discussions between primatologists, local communities, and
large commercial companies. Each of these segments has its own interests and the
differences between these interests need to be resolved if primates and the forests
they live in are to be conserved.
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The nature and scale of the trade in primates as pets in
England, Scotland and Wales

Brooke Catherine Aldrich

Wild Futures, Murrayton House, St Martins, Looe, Cornwall PL13 1NZ
brooke_aldrich@wildfutures.org

Wild Futures is a primate welfare and conservation charity with a particular focus on
the trade in primates as pets in the UK. To help monitor this trade, research is
conducted annually into the numbers and species of primates licensed under the
Dangerous Wild Animals Act (DWAA) 1976, and the conditions in which they are kept,
to the extent which is possible within the existing framework of legislation. For the
years 2005 to 2011, requests for information about licensing for primates under the
DWAA were sent to each of the 400+ local authorities responsible for administering
the Act. A 100% rate of response was obtained in 2009, 2010 and 2011. Due to
shortcomings in existing legislation, it is impossible to census their numbers
accurately, but in 2009 Wild Futures and RSPCA estimated that there were between
2,485 and 7,454 individual primates in private hands. This number appears to be on
the increase; between 2009 and 2011 the minimum number of primates licensed
under the DWAA rose by 17.50%. There is evidence that, amongst responsible
authorities, the relevant legislation is poorly understood and poorly enforced, and that
many lack the resources and specialist knowledge to do so effectively.
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The use of artificial bridges to link fragmented populations
of orang-utan in Lower Kinabatangan, Sabah, Malaysia.

Catherine Barton and Nick Davis

Chester Zoo, Upton-by-Chester, Chester, CH2 1LH, UK

Corresponding author: C.Barton@chesterzoo.org

The fragmentation of forest habitat presents serious problems to the long term
sustainability of populations of primates, with the restriction of animal movement
between suitable habitats in effect reducing the genetic gene flow and creating small,
isolated sub-populations. In the lower Kinabatangan region in Sabah, past logging
activities have disrupted the canopy, thus making even the smaller river tributaries an
impassable barrier for the non-swimming orang-utans (Pongo pygmaeys More
recently the formation of drainage channels from new palm oil plantations has also
confounded the problem. While significant areas of the remaining secondary forest
are now being protected, and further logging activities are no longer practised, the
restoration of the canopy will take many years. In the meantime, the creation of
artificial bridges has been proposed as a means of connecting sub-populations to
assist these remaining endangered orang-utans.

In 2003 HUTAN-Kinabatangan Orang-utan Conservation Programme (KOCP) initiated
the orang-utan bridge project and, after identifying appropriate sites, the first bridges
were built using fire hose and chains. Although the success of these first bridges has
proved difficult to assess, photographic evidence and local observations has shown
some success. Following discussion with HUTAN-KOCP, a long-time conservation
partner with Chester Zoo, the Sabah Wildlife Department and Ropeskills Rigging, a
joint collaborative expedition was organised to build more bridges. Several sites were
identified in two separate locations, in Sukau and in Danau Girang Field Centre. Using
knowledge gained from working with orang-utans within a zoo environment,
lightweight webbing was identified as a more suitable material. The team included
two Chester Zoo keepers, who had the knowledge to design appropriate but simple
constructions that could be built quickly. This knowledge allowed seven new bridges
to be built in nine days, in previously identified locations, significantly increasing the
opportunities for the orang-utans to cross these previously impassable river barriers.
In order to assess their effectiveness it is now proposed that their usage is monitored,
through behavioural observations and the installation of camera traps, to establish
what features of these bridges prove to be the most attractive and effective for these
wild orang-utans to use. This would then help in the design of further bridges. If
proved successful this simple and low cost technique could provide a vital lifeline to
the estimated 20 sub-populations of orang-utans in lower Kinabatangan, and could
also be used for other populations and species in similar situations.
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Ecological constraints on the distribution and sociality of the
orang-utan: A time budget model

Charlotte Carne, Stuart Semple and Julia Lehmann

Centre for Research in Evolutionary and Environmental Anthropology, University of
Roehampton, London, SW15 4JD, UK.

Corresponding author: charlotte.carne@roehampton.ac.uk

The design and implementation of effective conservation strategies depend on a clear
understanding of the relationship between a species and its environment, particularly
as habitats become more degraded and fragmented under anthropogenic pressures.
Here, we use a time budget modelling approach to investigate how the environment,
through its effects on behaviour, shapes the social organisation and biogeographical
distribution of the orang-utan (Pongq. Time budget models are based on the
assumption that time is a key constraint affecting both an animal’s ability to survive
and the social group size that it can adopt in a given environment. Time budget,
demographic, climatic and environmental data were compiled for 13 orang-utan study
sites and used to build a time budget model. The model uses relationships between
these variables to predict the maximum ecologically tolerable group sizes (and from
this the biogeographical distribution) of the orang-utan across Borneo and Sumatra.
Human population density and land cover data were also incorporated into the model
to account for anthropogenic effects on the distribution of the orang-utan. The model
correctly predicted the presence or absence of the orang-utan in 77% of locations.
The model identifies regions in which the maximum ecologically tolerable group size
approaches one, and therefore where the orang-utan may be most vulnerable to
further environmental degradation. Maximum group sizes across the overall range of
the orang-utan were relatively low, suggesting that the orang-utan has limited social
flexibility. The results indicate that resting time restricts both orang-utan distribution
patterns and sociality. This may be related to increased digestion times as a result of a
greater reliance on fall-back foods in degraded habitats, leading to excessively high
resting time demands. These results emphasise the vulnerability of the orang-utan to
further habitat modification and provide useful insights into the factors that
determine both habitat suitability and sociality in the orang-utan.
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Nest building Orang-utans demonstrate engineering knowhow
to produce safe, comfortable beds

A. van Casteren, W. Sellers, S. Thorpe, S. Coward, R.H. Crompton and A.R.
Ennos

Faculty of Life Sciences, University of Manchester, Manchester M13 9PT, UK
Corresponding author: adam.vancasteren@postgrad.manchester.ac.uk

Orang-utans build nests on an almost daily basis. Nest building is not an innate
behaviour and therefore requires learning and innovation. This study investigated the
structural complexity of Sumatran orang-utan (Pongo abeljinests. The study was part
of a field season at Ketambe Research centre in the Gunung Leuser National Park,
Indonesia. Of 14 nests we measured the whole nest compliance, the dimensions of
the main elements and recorded the size and type of fractures within the structures.
Samples were also collected in order to measure the mechanical properties of the
wood material. We demonstrated that the centre of the nest is more compliant than
the edges; this may add extra comfort and safety to the structure. During
construction orang-utans use the fact that branches break in “greenstick” fracture to
weave the structure. They then break off thinner, more flexible branches for the
mattress. These results suggest that orang-utans exhibit a degree of technical
knowledge and choice in the construction of nests.
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A PES case study in Rwanda: Reconciling biodiversity and
development through direct payments for conservation

Nicole D. Gross-Camp’, A. Martin', J. Munyarukaza®, E. Ndayishimiye®, L.
Rugerinyange’, S. McGuire® and B. Kebede'

! International Development Group, University of East Anglia, Norwich Research Park,
Norwich, NR4 7TJ, UK
> Rwanda Development Board, Tourism and Conservation, Kigali, Rwanda

Conservation and development goals are often depicted as difficult to achieve in
synchrony, and yet such an achievement could exponentially advance efforts to secure
sustainable livelihoods and the future of the earth’s biological wealth. In developing
countries, such goals are frequently the most challenging at the interface of protected
areas and the communities living adjacent to them. Such areas hold great potential to
explore how to reconcile conservation and development objectives and may further
help to extend conservation efforts beyond strictly protected landscapes. Payments
for ecosystem services (PES) is one approach that may help to merge conservation and
development goals. Our poster provides a case study from the Nyungwe National
Park, Rwanda where we have introduced an experimental PES. The design differs
from most other PES schemes in that (1) the service providers are not individuals but
communities, (2) the performance is monitored collectively though part of the
payment is awarded at the household level, and (3) the service provided (biodiversity)
pertains to management of public rather than private lands. Our PES scheme
incentivises communities to reduce their impact on the park as well as to establish
alternatives to resources previously collected in the park. We present the results from
combined socio-ecological research methods, including evidence of human activity in
the park pre- and post-PES implementation, communities’ efforts to establish
alternatives, peoples’ understanding of the services provided by the park, and justice
issues pertaining to the scheme (i.e. payment distribution and decision-making). We
discuss our findings in light of the potential for PES to assist in biodiversity protection
beyond parks.
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Low encounter rates and high hunting pressure highlight the
importance of protection of Cambodian forests and the
threatened status of Cambodia’s slow lorises (Nycticebus
pygmaeus and N. bengalensis)

T. Iseborn %, C.R. Starr™?, K.A.l. Nekaris®

! Oxford Brookes University, Nocturnal Primate Research Group, Gipsy Lane, Oxford,
OX3 0BP, UK

2 University of Queensland, Gatton, Australia

Corresponding author: tiseborn@yahoo.com

Trade in Bengal slow and pygmy lorises in Cambodia for use in traditional medicines, a
practice with deeply historical roots, is widespread. Indeed, large numbers of these
two species have been reported from markets since the 1990s; sometimes these
volumes have been used as an indicator that loris numbers in the wild must be healthy
to maintain trade. Here we present recent data from 2007-2009 and 2011 on the
status of Bengal and pygmy slow lorises in seven protected areas and one unprotected
forest in Cambodia: Bokor National Park, Central Cardamoms Protected Forest,
Samkos Wildlife Sanctuary, Phnom Kulen National Park, Seima Biodiversity
Conservation Area, Phnom Prich Wildlife Sanctuary, Mondulkiri Protected Forest, and
Veun Sai Forests. We also present comparison of hunting habits and use of slow
lorises in traditional medicine between Kavet and Lao ethnic groups inhabiting Veun
Sai Forests. Using line transect surveys, one or two observers searched for slow
lorises using red lights on transects ranging from 1- 5 km to measure abundance. We
present data on detectability from one site. Anthropogenic pressure and loris use
was assessed in Veun Sai forest via 62 structured interviews in 5 villages. In general,
loris abundance was low, with no pygmy lorises found at one of four sites within their
range; encounter rates ranged from 0.00-1.00 animals per km (average 0.45). We
found no Bengal slow lorises east of the Mekong River, despite this being an area of
occupancy used to determine their conservation status, and only at two of the sites,
with abundance of 0.46-0.50 animals per km. Local informants reported the great
importance of lorises in traditional medicines, and also described hunting techniques
that put these populations under great threat. There were significant differences
between hunting habits of two ethnic groups and hunting pressure in the area was
assessed as high. Based on area of occupancy and local threat due to hunting, the
Cambodian populations of Bengal and pygmy slow lorises should be considered
Endangered.
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Reproduction in forest baboons: the influence of stress
and food availability

Emily Lodge, Caroline Ross, Ann MacLarnon

Centre for Research in Evolutionary and Environmental Anthropology, University of
Roehampton, London, SW15 4JD, UK

Corresponding author: e.lodge@roehampton.ac.uk

Elevated progesterone levels are required during the luteal phase of the mammalian
oestrous cycle for successful implantation of the fertilized egg and retention throughout
pregnancy. Positive correlations between progesterone levels and conception success have
been found in several human and non-human primate studies. Reduced progesterone levels
have been documented amongst animals experiencing energetic or psychosocial stress. But
others have found contrasting results with unfavourable energetic conditions triggering
elevated progesterone levels, possibly due to adrenal progesterone production during stress.

The relationship between stress, progesterone and reproductive function is unclear and few
studies have attempted to investigate this in wild non-human primates, despite the
availability of non-invasive methods to measure individual progesterone and glucocorticoid
levels. Our study focused on the energetics and hormone levels of female forest-living
baboons (Papio hamadryas anuljifrom 2 troops in Eastern Nigeria. One troop lives within
the Gashaka-Gumti National Park and is entirely wild-feeding; the other lives close to human
habitation, just outside the National Park, and supplements its diet by crop-raiding from
farms. The crop-raiding troop shows signs of enhanced reproductive success, relative to the
wild-feeding troop, which has been attributed to access to the energy rich, abundant food
source. Previous researchers have suggested that the crop-raiding behaviour of this troop
may expose its members to extra stressors including being chased by humans and dogs and
increased risk of poisoning, snaring or trapping and increased disease risks. The
progesterone and glucocorticoid levels of the two troops’ adult females (n=15) were
assessed by measuring hormone metabolites in faecal samples (n=211) collected over a 9-
month period. The energy intake of individual animals was assessed by combining detailed
feeding observations with nutritional analysis of food samples.

Progesterone and glucocorticoid levels were significantly, positively correlated within both
troops and amongst cycling, pregnant and lactating animals. Members of the crop-raiding
troop exhibited significantly higher energy intake than the entirely wild-feeding troop,
alongside significantly lower glucocorticoid and progesterone levels. These results are
consistent with studies demonstrating elevated progesterone levels amongst energetically,
or otherwise, stressed animals. The results also support the idea that crop-raiding provides
energetic benefits, which outweigh any increase in psychosocial stress associated with this
behaviour. The relative suppression of the wild-feeding troop’s reproductive success may be
related to their increased stress levels, of which elevated progesterone levels are a symptom,
which in turn may reflect their less favourable energetic circumstances.
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Staff training at Great Ape habituation sites: is there a
need for universal guidelines?

Thirza Loffeld’, Vincent Nijman® and Susan Cheyne®

' Oxford Brookes University, School of Social Sciences and Law, Department of
Anthropology and geography, Oxford OX3 0BP, UK

2 Wildlife Conservation Research Unit, University of Oxford, Oxford, UK

Present day training of staff working in Protected Areas is recognised as a vital
component of efficient protected area management. To conserve great apes and their
habitat, long-term continuous field research projects are needed. At these projects data
are collected, such as health, habituation level and behavioural ecology to ensure the
long-term well-being of the great apes. As a result of daily group follows, employees are
uniquely placed to continuously monitor the great apes as well as enforce tracking rules.
It is thus of utmost importance to monitor and evaluate staff members” performance
regularly through training to ensure adherence to protocols and revise and improve data
collection standards.

The requirements of staff working at great ape sites are currently identified, yet no
evaluation of the implementation of staff training at such sites has been made. The aim
of this work was to review staff training at great ape habituation sites and to disseminate
relevant information. Of 44 great ape habituation programmes identified 23 took part in
this study. We used an online questionnaire to assess the need for universal guidelines
for staff training, comparing sites through 18 questions, including the programme’s
profile, training protocols, training content, and the frequency and evaluation of training.
Results show that 70% of the sites have written training protocols. Funding and limited
time of trainers were identified as constraints affecting staff training by 41% and 36% of
participants respectively. Training is currently evaluated after implementation at 83% of
the sites. High data quality was identified as a key indicator of a successful training
programme by 22% of the participants.

There appears to be a need for continuous professional development for staff at ape
habituation programmes and we stress the need for disseminating good practice.
Appropriate training and evaluation of work is vital for staff to develop confidence and
skill in their job, and enhances their employability. 95% of the participants were willing
to implement universal guidelines on staff training protocols if provided by the IUCN. We
recommend that evaluation of staff training becomes a permanent policy for all great ape
habituation programmes to ensure accurate long-term monitoring of habituated apes,
continued animal wellbeing, and hence the sustainability of such programmes. Universal
guidelines developed by a panel of expertise such as the IUCN Primate Specialist Group,
are therefore highly recommended.
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Primate pollination and the origins of the prehensile hand

Richard S Moore” 2, K. Anna. I. Nekarisl, Wihermanto Soekendar®

' Oxford Brookes University, Nocturnal Primate Research Group Oxford, UK
2 International Animal Rescue, Ciapus, Bogor, Indonesia
LIPI, Indonesian Institute of Sciences, Bogor, Indonesia

Non-flying mammals as potential pollinators of angiosperm plants, which occur during
non-destructive feeding bouts on floral nectar, is a notion championed by
accumulating evidence across various species, including some within the Order
Primates. Grasping hands and stereoscopic vision are two features purported to
distinguish primates from other eutherian mammals. Amongst the major theories of
primate origins, two in particular indicate arboreality, specifically within the fine
branch niche, and foraging on angiosperm products as a driver for the manifestation
of these key features. Here we investigate the potential of non-flying mammals as
pollinators with reference to the nocturnal, cryptic Javan slow loris (Nycticebus
javanicu$, and consider the role that terminal branch feeding on angiosperm products
may have shaped primate evolution. We conducted the study over 11 months,
following six reintroduced Javan slow lorises on Mount Salak in the Halimun-Salak
National Park, Java, Indonesia, and examined their feeding behaviour. Of the 897
feeding observations noted during five minute focal animal scan sampling floral nectar
of Calliandra calothyrsusomprised 90% of the total. Feeding occurred predominantly
in terminal branches whilst in suspensory positions, where flowers were located
visually, slowly lured in for feeding manually and subsequently released without
damage. A combination of excessive flower visitation, non-destructive feeding and
pollen observed on the faces of lorises suggest potential pollination of this species.
Whilst C. calothyrsus non-native to Indonesia theories of angiosperm co-evolution
with primates can be disregarded between these two species, co-evolution with other
more archaic native species in other areas is possible. Strepsirrhines are renowned for
their often ‘stereotypically’ performed power-grip, however, less so for precise and
delicate manipulation of objects. In the three-dimensional world of the fine branch
milieu, where scent is overwhelming and audition is irrelevant, stereoscopy and
grasping may have developed in response to swaying floral food.
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Primary seed dispersal by the black-and-white ruffed
lemur (Varecia variegata) in the Manombo forest,
southeast Madagascar

Kara L. Moses and Stuart Semple

The Centre for Research in Evolutionary Anthropology, Department of Life Sciences,
Whitelands College, Roehampton University, Holybourne Avenue, London SW15 4JD

Corresponding author: Kara Moses mail@karamoses.com

Seed dispersal is one of the most important ecological processes on Earth, but remains
poorly understood on Madagascar. Preliminary data and a suite of behavioural and
ecological attributes often associated with effective seed dispersal suggest that black-
and-white ruffed lemurs (Varecia variegatpmay be effective seed dispersers, but no
studies have investigated this species dispersal effectiveness. This three-month study
investigated primary seed dispersal by two V. variegatagroups in Manombo forest,
southeastern Madagascar, by describing feeding and ranging behaviour and aspects of
dispersal effectiveness using direct feeding observation, faecal analysis and
germination trials. The lemurs dispersed seeds of 40 species, most of which were
large (>10 mm). The two study groups dispersed an estimated average of 984
seeds/ha/yr within their home range; the Manombo population dispersed as many as
55,115 seeds/km?/yr. Passage through the lemurs’ gut was rapid (4h 26 mins) and
generally had beneficial effects on seeds, increasing germination success and reducing
latency period, compared to controls. The vast majority of seeds were dispersed away
from their parent plant (mean/maximum distance 180 m/506 m respectively).
Dispersal distance is relatively low compared to many anthropoid primates; lemurs in
general are predicted to disperse seeds over relatively short distances. Overall, these
preliminary results suggest V. variegatamay be an effective seed disperser in terms of
both quality and quantity, and may be critical for dispersal of large-seeded species.
Loss of such large-bodied dispersers may have potentially far-reaching ecological
consequences including impacts on tropical forest structure, dynamics and carbon
storage capacity.
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Is seed dispersal by lemurs characterised by relatively
short dispersal distances? The case for Madagascar’s
‘spatially restricted seed dispersal’

Kara L. Moses

The Centre for Research in Evolutionary Anthropology, Department of Life Sciences,
Whitelands College, Roehampton University, Holybourne Avenue, London SW15 4JD

Corresponding author: Kara Moses mail@karamoses.com

Seed dispersal is a pivotal ecological process, underpinning the ecology of terrestrial
ecosystems and having a significant impact on forest structure and dynamics. In the
tropics, up to 90% of seeds are dispersed by fruit-eating animals, whose behaviour
greatly influences seed distribution; for example, dispersal distance depends upon
ranging behaviour and activity patterns. Primates are particularly important seed
dispersers throughout the tropics, but are particularly crucial on Madagascar, where
lemurs have the greatest biomass and species richness of frugivores on the island, and
many other seed-dispersing taxa are absent. A previous study on lemur seed dispersal
(Moses and Semple, 2011) had noted relatively low seed dispersal distances by
lemurs. This study aimed to test the hypothesis that seed dispersal by lemurs occurs
over relatively shorter distances in comparison to other primates elsewhere in the
tropics. Though only limited dispersal distance data are available (for two lemur
species, six New World primate species and three Old World primate species),
statistical analysis indicates that seed dispersal by lemurs occurs over significantly
shorter distances than seed dispersal by other primate species. This finding supports
the hypothesis that seed dispersal on Madagascar is ‘spatially restricted’.

Possible explanations are that, just as the present-day lemur assemblage represents
the vestiges of a once-broader diversity, seed dispersal may also have become
restricted with the extinction of the largest-bodied lemurs. An alternative explanation
is that prevalent lemur energy conservation strategies, hypothesised to have evolved
in response to the low fruit productivity and high unpredictability of resources that
characterise Madagascar’s forests, are incompatible with long dispersal distances.
Two scenarios are presented for how limited seed dispersal by lemurs and fruiting
phenology on Madagascar may be related. Furthermore, restricted dispersal
processes may be one of the many driving mechanisms influencing the development
of local endemism in Madagascar.
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Densities, distribution and detectability of a small
nocturnal primate (Javan slow loris Nycticebus javanicus)
in @ montane rainforest

Anna Nekaris and Vincent Nijman

Department of Anthropology and Geography, Oxford Brookes University, Oxford OX3
0BP, UK

Nocturnal mammals can be challenging to survey and especially so for many species
that live in dense forest habitats where limited information is available on densities
and distributions. We surveyed the endemic Javan slow loris in the montane forests
of Mt Pangrango, West Java, Indonesia. Surveys were conducted on 23 transects (260
hours covering some 93 km) using variable speeds between 200-600 m/hr. Densities
on individual transects varied from 0 to 52 individuals/km?, with an overall density of
15.6 individuals/km?* (95% Cl 9.7-25.2 individuals/km?. Encounter rates per km were
strongly influenced by the speed at which transects were walked with fewer lorises
detected at higher speeds. This effect was absent when considering encounter rates
per hour. Detectability of Javan slow lorises was not affected by the amount of lunar
light and we found no obvious differences in slow loris behaviour and moonlight. Our
study shows that slow lorises are not homogeneously distributed in their montane
habitat and occur at relatively low densities. Unlike some of their congeners we found
no evidence for lunarphobia or lunarphila.

Vietnamese attitude towards primate conservation
Trang Nguyen

Oxford Brookes University, Oxford OX3 0BP, UK
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Role of Western lowland gorillas (Gorilla gorilla gorilla) in dispersal
and regeneration of commercial trees in South-East Cameroon

Charles-Albert Petre“*?, Nikki Tagg®, Roseline Beudels-Jamar? and Jean-Louis
Doucet’
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Gembloux Agro-Bio Tech, University of Liege, 2 Passage des Déportés, 5030 Gembloux,
Belgium.
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1000 Brussels, Belgium

*Projet Grands Singes (PGS) of the Royal Zoological Society of Antwerp (RZSA), Koningin
Astridplein 26, 2018 Antwerp, Belgium.

Corresponding author: Charles-Albert Petre capetre@doct.ulg.ac.be

Plant diversity and the dynamics of tropical forest ecosystems are strongly influenced by
animals through seed dispersal. However, populations of many dispersers, such as the
Western lowland gorilla (WLG) are declining. In order to preserve ecosystem services
effective agents of natural regeneration should be identified and conserved. This is
especially relevant to logging, where it is in the commercial interests to maintain long lasting
productivity of their lands. Gorilla-friendly logging practices would also play a significant role
in the conservation of these critically endangered animals especially where their range falls
within logging concessions.

Seed dispersal by gorillas was studied between October 2009 and September 2011 in South-
East Cameroon, through faeces content analysis (N = 446), characterisation of seed
deposition sites (N = 391), gut retention time (N = 1211) and germination trials. Of 41 tree
species seeds identified in faeces, 7 are exploited for their wood, including Erythrophleum
suaveolengTali) which was previously thought to be autochorous, suggesting that gorillas
are valuable dispersal agent for this species. Chrysophyllum lacourtianur{Longhi abam)
may also be dependent on gorillas for dispersal and subsequent regeneration, due to the size
of its seeds. Ingested seeds can remain in the digestive tract for up to 8 days (mean RT =
54.7h + 28.9). Gorillas walk 1.9 km per day (498 — 2904 m) so potentially disperse the seeds
long distances from the parent trees. Seeds receive high quality treatment in the mouth and
gut (only 0.78% show damage) and maintain or even gain enhanced germination success (4
of 8 species tested; Chi-squared, p<0.05). Although WLG use every kind of habitat type in
the study site, 85% of nest sites are found in tree-fall gaps and secondary forest in early
stages of succession, and half of all faeces are produced near nest, resulting in seeds being
dispersed to areas of open canopy. Thus seed dispersal by WLG may strongly benefit
heliophilous species, a common trait of tropical trees and typical of commercial species.
Conservation of WLG is therefore highly relevant to ensure ecological and commercial
function of the forest ecosystems; a consideration which should encourage forest managers
to strengthen WLG conservation in their concessions.
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Ectoparasites of primates: Low scientific interest but
high importance for conservation and ecology

Eva Johanna Rode and K. Anne-Isola Nekaris

Nocturnal Primate Research Group, School of Social Sciences and Law, Oxford Brookes
University, OX3 0BP UK

Corresponding author: anekaris@brookes.ac.uk

Parasites can cause a loss in fitness. Physiological health assessments are important in
conservation to assess impacts of habitat modification, interactions between primates,
humans and domestic animals and the health status for reintroductions and
translocations. Parasites may trigger or accelerate species and population declines in
small and isolated populations which are also more vulnerable to environmental stress or
random stochastic events. Parasites species go extinct long before their host species.
The loss of ectoparasites deprives the host of behavioural, physical and immune defences
that may be important in responding to future ecological changes. Both endo- and
ectoparasites can carry infectious and sometimes lethal diseases. Ectoparasites may
remove blood or damage the skin causing the host to spend valuable time on grooming
which may lead to decreased reproduction success.

The aim of this study was to compile a data set with ectoparasite prevalence and
intensity across all primates. The results allow comparison of phylogeny and other
biological and ecological factors (body size, life history, social contacts, population
density, habitat diversity, substrate use and rainfall). We used the Global Mammal
Parasite Database (available online, Nunn & Altizer 2005), PrimateLit database and
Google Scholar to compile a dataset about ectoparasites in primates. Only wild , healthy
animals were included. We were able to collect fewer than 50 data points for 15 primate
genera; many of the datapoints had a low sample size and did not include both intensity
and prevalence. No statistical tests could be performed due to the low sample size.

We found a surprising lack of data about ectoparasites in primate species, despite the
huge scientific interest in grooming behaviour and parasites in general. Handling of
primates for research poses risks to both animals and researcher. Therefore we would
strongly recommend collection of data on ectoparasite prevalence and intensity at all
opportunities. The prevalence and intensity of ectoparasite infestation in Lorisidae
seemed to be extremely low compared to other primate species. The slow lorises of
South-east Asia (Nycticebus spjpand possibly other lorisids are some of the few
mammals reported to produce toxic exudates from the brachial gland. Our results
suggest such exudates may be a defence against ectoparasites in slow lorises and other
Lorisidae.
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Nest use and its implications for social organisation and conservation
of the northern giant mouse lemur Mirza zaza, in Sahamalaza,

northwestern Madagascar
Eva Johanna Rode'?, K. Anne-Isola Nekaris?>, Mathias Markolf’, Susanne
Schliehe-Diecks®, Melanie Seiler*, Ute Radespiel’, and Christoph Schwitzer!
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* German Primate Center, 37077 Gottingen, Germany

* School of Biological Sciences, University of Bristol, Bristol BS8 1UG, UK
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Corresponding author: C Schwitzer cschwitzer@bcsf.org.uk

Shelters such as leaf nests, tree holes or dense vegetation tangles play a crucial role in the
life of many nocturnal strepsirrhines , for instance they offer thermoregulatory advantages
or protection against predators. Information about the availability, quality and the use of
these important resources is essential for conservation planning and nest group composition
may point to the social organisation of the species. The northern giant mouse lemur (Mirza
zazg was described in 2005 and is Red-Listed as Vulnerable due to habitat loss within its
restricted range. In contrast to the solitary M. coquerelin the south of Madagascar, M. zaza
appears to sleep in nest groups. Nest use and preferences and sleeping group composition
were examined and relatedness of animals determined in order to investigate their social
organisation. In the Ankarafa Forest in Sahamalaza National Park, northwestern
Madagascar, we captured 12 M. zazaand recorded morphometric data and took small ear
biopsies from the outer pinna and 5 microsatellite loci were used to investigate relatedness.
Eight of these animals were radio-tagged and their nesting behaviour observed for 2.5
months during the dry, cold season. Nest trees were identified and animals observed during
evening emergence and morning return. Nest trees and microhabitat around nest sites were
compared with trees and microhabitat used during nightly activity and with random sites.

We found that nests were well covered by canopy, even during the dry season, located near
the tree trunk a few meters below the tree top. Nest sites were characterised by large and
tall trees with many lianas. The 4 sleeping groups consisted of 2 - 4 animals including several
males with fully developed testes and used 1 - 3 group-exclusive nests. Genetic analysis
indicated that related and unrelated adult males shared nests. Stable nest groups of several
adult males in one nest are unusual among nocturnal stepsirrhines. Nest-sharing individuals
may form so-called social groups to gain protection against environmental challenges and/or
predation. This gregarious nesting behaviour may also be a result of the extreme forest
fragmentation and degradation and low number of nests used per group might indicate a
scarcity of suitable nest sites. We recommend collecting more genetic data to validate
kinship analyses and to investigate if the unusual formation of social nest groups is an
artefact of degradation or reflects a normal behavioural pattern in this species as well as
protecting suitable nest trees and discouraging selective logging of large trees.
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Factors influencing nesting site selection of Bonobos (Pan
paniscus) in the forest savannah mosaic of Nkala (DRC)

Marie Vimond

Oxford Brookes University, School of Social Sciences and Law, Oxford Brookes
University, Oxford OX3 OBP, UK. marievimond@hotmail.fr

In 2005, a large population of bonobos (Pan paniscyswvas discovered to live in the
forest savannah mosaic of the south of the Lake Tumba landscape, in a region almost
entirely within cattle ranches and logging concessions. While logging companies
working in the areas are willing to shift toward more sustainable practices little is
known about the behavioural ecology of the bonobo population inhabiting the forest
savannah mosaic habitat.

Preliminary research on nesting site selection was carried out on a bonobo group
undergoing habituation in Nkala forest from May to July 2011 to provide information
for making further recommendation on logging. Factors potentially influencing nest
sites include the availability of nesting material, food resources, and distance from
human settlements.

As no diet data were available, the diet composition of the bonobo group was
established from the habituation trackers’ knowledge gained via questionnaires and
was confirmed from faecal collection and analysis. Twenty eight nesting sites
representing 692 nests and 481 nesting trees have been characterised. The Nkala
bonobo community has at least 34 members of nest building age. The group
expressed selectivity towards habitat and tree types (DBH, height, species), nesting
preferentially in forest having a marantaceae understory in trees of 20-30cm and 10-
20m height, building most of their nest in the middle canopy.

Nest site selection does not appear to depend directly on the availability of nesting
material as composition did not just reflect the abundance of different materials. The
use of areas for nesting was more directly influenced by their feeding resource
availability, the nest group size varying indirectly with the food availability of the sites.
Investigations about the geographical distribution of the nesting in the forest have
been inconclusive regarding the avoidance of human disturbance. However it may
still be hypothesised that the high nesting site reuse rate observed in the forest comes
from spatial limitations which can be influenced by human presence.
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