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Our aim
To undertake and promote relevant  
high-quality zoological and conservation 
research, to help ZSL achieve its conservation 
objectives, and to inform and influence 
conservation policy.

Our Objectives
1.  Encouraging and rewarding excellence in 

the performance and communication of 
science, conservation and animal husbandry

2.  Attracting and engaging a diverse range of 
people and organisations in the science of 
zoology and conservation – from students  
to leaders in their field

3.  Using our unique convening role as a 
leading learned society to foster and achieve 
international excellence in science relevant 
to our core conservation priorities

4.  Managing and developing a relevant and 
useful body of zoological knowledge

5.  Providing policy makers, conservationists 
and the general public with the information 
needed to make informed decisions on 
conservation issues

6.    Raising the profile of conservation issues 
and priorities, and ensuring they are well 
represented at policy level and  in the media

ioZ research strategy

Our activities
HEFCE-funded programme

We undertake research and research training  
in the following themes:
• Biodiversity and Macroecology
•  Behavioural and Population Ecology
• Evolution and Molecular Ecology
• Wildlife Epidemiology

We provide education through MSc  
and PhD programmes

Science Plan
The major topics:
•   Biodiversity patterns and processes
How can we explain and model biological 
diversity at a range of spatial, temporal and 
biological scales?
• People and the environment in a  
changing world
How can we manage wild species and  
habitats sustainably alongside human 
population growth and development?

With the rest of the Zoological Society 
of London
We respond to research questions  
and contribute to ZSL’s  
Conservation Programmes:
• Conservation Breeding and 
Reintroduction; EDGE; Indicators  
and Assessments; Marine and  
Freshwater; Wildlife Health
• Africa; South and Central Asia;  
Southeast Asia; Mongolia; UK and Europe

We respond to research questions  
and contribute to ZSL’s living  
animal collection:
• Animal health and welfare research
• Reproductive monitoring

We run a programme of meetings  
and publications:
• Journal of Zoology and  
Animal Conservation
• Annual programme of evening  
science and conservation events
• Biannual international symposia on  
topical themes in conservation biology
• Technical publications to support  
best practice in zoos (International Zoo 
Yearbook) and in field conservation 
(Conservation Reports)
• Conservation Science and Practice book 
series published with Wiley-Blackwell

With University College London
We maintain and develop research links with 
genetics, evolution and environment, and 
other relevant departments, notably the Centre 
for Biodiversity and Environmental Research.
We aim to maximise the opportunities for 
shared graduate training at masters and 
doctoral level.

We contribute to London-wide activities in 
ecology and evolution through membership  
of the Centre for Ecology and Evolution.

With institutions in London
We maintain and develop research links with 
academic bodies, especially the Centre for 
Ecology and Evolution. We run MSc courses 
in wild animal health and wild animal biology 
with the Royal Veterinary College and  
an MSc in conservation science.

Our research is influenced by 
London-based conservation issues.

Our programme of talks communicate  
science and conservation.

With other organisations
We collaborate with most relevant outside 
bodies for our core research interests.

Our programme of talks communicate  
science and conservation.
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ZSL zoology review / weLCome

the zoological society of london (zsl) was founded 
in 1826, with one of its core aims being to promote 
the science of zoology. the kind of questions that 
this discipline addresses has changed out of all 
recognition in the intervening 187 years. what the 
founding fathers would have made of conservation 
genomics, macroecology or wildlife epidemiology 

is anyone’s guess, but i am sure they would be happy to see that zsl 
continues to be at the forefront of zoological research thanks to the 
scientists at its institute of zoology (ioz). 

 it is worth taking a moment to consider just how unusual a creature 
is ioz. a world-class independent scientific research institute, part of a 
conservation charity but supported by funds from the UK government, 
affiliated with one of the world’s top universities, based at a zoo in the 
centre of one of the world’s major cities, but with researchers away 
studying animals from the tropics to the poles. it is truly a unique 
institution, and one of which zsl is justly proud.

in the pages that follow, you can read about some of the ongoing 
research projects being carried out by ioz scientists. these span 
a wide range of topics, from the reasons for the extreme sexual 
size dimorphism shown by the giant moa of new zealand to the 
identification of zoonotic viruses in african fruit bats. they illustrate  
why ioz has the reputation it does within the scientific community, 
and why it continues to attract so many high-quality students and 
collaborators from around the world to work with its scientists.

the ioz could not achieve so much without the support of its  
many partners, and most notably University college london, with 
which we continue to develop our research interests.

Professor Sir Patrick Bateson FRS
President, zoological society of london

i am proud to welcome you to ioz’s annual review, 
in which you can read about some of our scientific 
highlights from the past year. 

it is probably fair to say that most people who know 
of zsl know of it because of its world-famous zoos in 
london and whipsnade. these attractions are fantastic 
shop windows for the work of the organisation, and 

many of the visitors to them leave knowing (and hopefully also caring) 
more about the animals they share the planet with. 

what many people don’t know is the incredible breadth of ways 
in which zsl educates people about the natural world. a significant 
proportion of that comes from the work of the institute. ioz participates 
in three Msc courses in conservation-related subjects in collaboration 
with the royal veterinary college and imperial college london, and 
in this past year has started up an Mres course jointly with University 
college london and the natural History Museum. around 60 students 
take these courses each year. ioz scientists currently co-supervise 
almost 50 PhD students, while a further 10 PhD students are affiliated 
with ioz, to the benefit of their research and ours. Many of these 
masters and doctoral students are from overseas, helping to  
give zsl a strong international profile. 

ioz also has four staff dedicated to producing zsl’s scientific  
journals and to running zsl’s programme of free scientific meetings  
for the general public, as well as our annual programme of international 
scientific symposia. all this means that zsl is educating people  
from their earliest visits as children through to their senior years.  
i hope that you enjoy this review, and that in reading it you learn 
something new.

Ralph Armond
Director general, zoological society of london

welcome
the President and Director general of the Zoological society of  
London introduce the institute of Zoology review 2012/2013.
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Institute of  
Zoology news
Over the past year, ioZ’s research has continued to improve our understanding of the natural 
world and address a wide range of conservation issues, while new staff, a new research 
theme and new laboratories will further advance our work.

Ben collen, nathalie Pettorelli, Jonathan Baillie and 
sarah Durant edited a new book in our conservation 
science and Practice series, co-published with wiley-
Blackwell. Biodiversity Monitoring and Conservation 
provides a multi-disciplinary perspective on the 
urgent need for information on biological systems 
for policy makers to meet global commitments 
to biodiversity conservation and respond to 
environmental change. 

october saw the publication of a themed issue 
of Philosophical Transactions of the Royal Society B 
titled ‘Disease invasion: impacts on biodiversity and 
human health’. articles in this issue, co-edited by 
andrew cunningham, focus on the extent to which 
wildlife pathogens threaten biodiversity and human 
health, the processes driving these disease threats, 
where future threats will arise, and how these might 
be mitigated.

in July, robin Freeman (above) joined ioz as head of the indicators and assessments Unit 
(iaU). Previously a research Fellow at Ucl’s centre for Mathematics and Physics in the 
life sciences and experimental Biology (coMPleX), robin has a background in software 
engineering, pattern recognition, machine learning, hardware development and web 
technology. He will combine ecological and behavioural research with computational 
techniques to further the research and delivery of population monitoring within the iaU. 

this year, ioz saw the introduction of a new research theme. the 
People, wildlife and ecosystems theme, headed by sarah Durant 
(seated, right), will contribute to our understanding of humans as a 
component of ecosystems to develop solutions to ensure sustainable 
coexistence in the face of environmental change. 

research in the theme will explore the processes that 
promote and impede human-wildlife coexistence, evaluate the 
contribution of ecosystem services to sustainable livelihoods, 
economies and society, and study the effects of policy and 
management interventions on conservation outcomes. research 
under this theme will appear for the first time in next year’s  
Science for Conservation.

PeoPle, Wildlife and ecosystems

Robin fReeman joins the iaU

neW PUblications
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a major refurbishment of the second-floor laboratories in the 
nuffield Building is under way. once completed, these new 
laboratories will place ioz at the cutting edge of Dna- and 
rna-based research in advanced genetics and genomics.

Four ioz research Fellows were 
appointed during the year: 
Xavier Harrison (top left, above) 
joined us from exeter University, 
where his research focused on 
the genetic traits and ecological 
processes that drive asymmetries 
in reproductive success among 
individuals in wild populations. 
His current work at ioz will 
investigate the effect of variation 
in vertebrate immunity genes – 
toll-like receptors (tlrs) and the 
major histocompatibility complex 
(MHc) – on key fitness traits such 
as survival and reproduction in a 
co-operatively breeding bird, the 
white-browed sparrow weaver 
(Plocepasser mahali). 

Patricia Brekke (top right, 
above) will continue her studies 
on the ecology, evolution and 
conservation of reintroduced 
species, particularly the 
evolutionary and genetic 
consequences of reintroduction of 
wild bird populations. this research 
uses pedigrees (quantitative 
genetics) and molecular tools to 
understand the role of inbreeding, 
genetic diversity loss and a species’ 
life-history traits on vulnerability  
to extinction. 

Becki Lawson (bottom 
left, above) will research the 
effects of disease on free-
ranging wildlife populations, 
particularly where pathogens 

have significant welfare or 
conservation implications, and 
wildlife population health. Becki 
also focuses on the epidemiology 
of disease transmission between 
free-ranging wildlife, domestic  
animals and humans, and the  
role that anthropogenic activity 
may have in influencing  
these processes. 

Jon Bielby (bottom right, 
above) will research how extrinsic 
factors – such as temperature, 
resource availability and the 
intensity of threatening processes 
– interact with intrinsic factors 
– such as species ecology, 
life-history and behaviour – to 
produce the patterns of species 
mortality, decline and extinction 
that we observe in the natural 
world. to address these issues, 
Jon will use data collected from 
scientific literature, field systems, 
palaeontological records, and 
laboratory work, in several 
systems including amphibians, 
fungi and badgers. Jon will 
continue to work on projects that 
are relevant to science policy, 
such as plans to cull badgers to 
address the spread of bovine 
tuberculosis, and that help inform 
and implement zsl’s applied 
conservation – for example, 
with his work on the sardinian 
brook salamander (Euproctus 
platycephalus).

neW ioZ ReseaRch felloWs

Staff moveS

laboRatoRy RefURbishment

New laboratories will 
put IoZ at the forefront 

of genetic research

we have had to say goodbye to several key members of 
staff. in april, Ben collen joined the centre for Biodiversity 
and environmental research at Ucl. since he was appointed 
head of zsl’s indicators and assessments Unit in 2007, Ben 
contributed widely to our understanding of status and trends 
in biodiversity with the development of the living Planet 
index with wwF, the iUcn sampled approach to red listing 
and biodiversity indicators for the convention on Biological 
Diversity. seirian sumner has joined the school of Biological 
sciences at the University of Bristol, where she will continue 
her research on social evolution and behaviour of insects.

this year we introduced a joint Mres in Biodiversity, 
evolution and conservation in collaboration with University 
college london’s (Ucl) Department of genetics, evolution 
and environment and the natural History Museum. the 
programme provides training in scientific approaches to 
studying and preserving biodiversity, and covers both basic 
research on the evolutionary and ecological processes that 
produced our present biodiversity, and applied research on 
how to preserve biodiversity in the future.

a new mRes
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i had wanted to visit south africa’s Kruger national 
Park for as long as i could remember, so my first visit 
there in 2006 was the subject of huge anticipation. 
the drive from Johannesburg took several hours, most 
of it through a countryside dominated by agriculture, 
until we finally arrived at the park border. a collection 
of small buildings and a barrier across the road 

breached a tall, heavy fence that ran as far as the eye could see in both 
directions. on one side, the landscape was low-cropped grassland and 
fields with a few goats and dogs. on the other, low thorny woodland 
and, within a few hundred metres, zebra, impalas and baboons. in 
terms of wildlife, Kruger certainly did not disappoint. it is a wonderful 
park, with a glorious diversity and abundance of birds and mammals 
(and i’m sure of plants, insects and herptiles as well). it has comfortable 
and scenic lodges, the road is as smooth as any urban street, and 
there’s that big, heavy fence to protect the animals. or is it to protect 
the people from the animals? either way, that big, heavy fence.

i have many memories of that visit to Kruger, but one of the most 
abiding is the sharp delineation of the countryside marked by the 
fence. Driving through it was like entering the world’s largest safari 
park – and in some ways, that is exactly what Kruger is. For me, that 
fence brought into sharp focus how the relationship between humans 
and the (rest of the) natural world has changed in the past century. 
we have gone from a situation in which humans exist in a natural 
landscape, to one in which nature exists in a human landscape. nature 
has always been precious, but as truly wild areas shrink in the face of 
the expansion of human populations and human endeavours, what is 
left is becoming ever more so. in most parts of the world, we can no 
longer simply fence off areas ‘for wildlife’ and expect nature to continue 
to function, especially as so many other features of the environment 
change around us. increasingly, we have to find ways for humans and 
wildlife to coexist within landscapes. as science is the best tool yet 
invented for solving problems and answering questions, increasingly 
these are the kinds of issues that the science of conservation is having 
to address.

 ioz has a long history of high-impact research on questions of 
human-wildlife coexistence, and of how human societies can live 

Introduction 
ioZ Director Professor tim blackburn reflects on how the 
scientific work of the institute is advancing conservation  
and finding ways for humanity and wildlife to coexist.

sustainably with nature. this year, we have formally recognised this 
area of expertise with the introduction of our new research theme 
on People, wildlife and ecosystems. However, conservation science 
relevant to human wellbeing is not limited to this theme. our 
research on wildlife epidemiology includes studies of some of the 
wildlife reservoirs of potentially serious new diseases for humans. our 
research on the status and trends in biodiversity helps to identify areas 
where humans are causing particular environmental damage, with 
implications for the sustainability of livelihoods and economies. indeed, 
since people cannot live without the goods and services that nature 
provides – clean air, fresh water, fertile soils, medicinal compounds, 
climate regulation – and since the ultimate aim of our research is to 
provide knowledge to help to conserve nature, it is fair to say that all of 
our work benefits humanity just as much as it does nature. i would like 
to think that our research is helping us to move towards a world where 
humans and wildlife can live sustainably together without the need for 
fences. if that is indeed the outcome then i, for one, will believe that we 
have done our work well.

6 ZSL zoology review 2012/13

Impalas in the Kruger 
National Park
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ZSL zoology review / ReSeaRCh ThemeS

research at ioZ is organised into themes,  
and the following pages outline some of  
the recent work in each theme:
8 biodiveRsity and macRoecology
10 behavioURal and PoPUlation ecology 
12 evolUtion and molecUlaR ecology
14 Wildlife ePidemiology

Our work also includes the development 
of indicators for biodiversity monitoring 
and provides the scientific basis for ZsL’s 
conservation programmes:
16 indicatoRs and assessments Unit
18 conseRvation PRogRammes

Further key objectives are to communicate 
our research outcomes to our collaborators, 
policy makers, conservationists and the  
public, and to train future scientists and 
conservation practitioners:
20 commUnicating science
22 Zsl scientific aWaRds
23 the Zsl libRaRy
24 edUcation and tRaining

IoZ’s research is 
advancing our 
understanding of 
wildlife populations, 
including chacma 
baboons in Namibia 

Research themes
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ZSL zoology review / ReSeaRCh ThemeS

Biodiversity and 
macroecology
the biodiversity and macroecology research theme aims to describe patterns 
of diversity in the biology, ecology and distribution of animal species and 
their habitats at regional and global scales, and to test hypotheses about 
the evolutionary and ecological processes that may explain the origin and 
maintenance of this diversity. We also aim to work with practitioners to 
apply this knowledge in setting priorities for conservation action.

olson, va and turvey, st (2013) the evolution of sexual dimorphism in new zealand giant moa (Dinornis)

 and other ratites. Proceedings of the Royal Society of London B – Biological Sciences 280 (1760). Doi: 

10.1098/rspb.2013.0401. 

Body size differences are often shown between male and female  
birds. Males are typically larger, although some birds, notably ratites – 
the largest modern birds, including ostriches, emus and cassowaries 
– show female-biased size differences. this type of sexual size 
dimorphism, also called reversed sexual size dimorphism (rsD),  
was taken to the extreme by new zealand’s recently extinct giant  
moa (Dinornis), where males weighed less than 100kg but females 
could weigh up to 240kg. 

there has been little consideration of the evolutionary mechanism 
that produced this massive level of dimorphism: was it the result of 
evolutionary adaptation, or just what might be expected for such a 
large bird that has smaller relatives also displaying rsD? Using male 
and female body mass data for extant ratites and the related tinamous, 
together with four extinct moa genera, we investigated whether giant 
moa were truly unusual with respect to rsD relative to other species 
using tests of phylogenetic dependence of body size evolution, and 
examined which sex was under greater pressure to change in size over 
evolutionary time. 

this research demonstrated that the extreme level of rsD  
exhibited by giant moa represents a straightforward consequence 
of positive scaling of overall body size, such that the level of sexual 
dimorphism seen in giant moa is no different from what we might 
expect based on wider evolutionary patterns across ratites. However, 
giant moa females have undergone more evolutionary change than 
males, and they also vary in body size in different environments:  
larger females in high-productivity environments are associated  
with greater differentiation, possibly driven by intraspecific competition 
and female-biased selection for increased offspring investment  
in a pre-human landscape that lacked mammalian predators.

the evolUtion of sexUal dimoRPhism in 
giant moa and otheR Ratites 

Below: now extinct, New 
Zealand’s female giant moa 
could weigh up to 240kg.
Opposite: the iBatsID tool  
is making it easier to track  
species of European bats
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a continental-scale 
tool foR acoUstic 
identification of 
eURoPean bats 

acoustic methods are used 
increasingly to survey and 
monitor bat populations. 
However, the use of acoustic 

methods on a continental scale can be 
hampered by the lack of standardised and 
objective methods to identify all species 
recorded. this makes comparable continent-
wide monitoring difficult, impeding  
progress towards developing biodiversity 
indicators, transboundary conservation 
programmes and monitoring species 
distribution changes.

we developed a continental-scale classifier 
for acoustic identification of bats, which 
can be used throughout europe to ensure 
objective, consistent and comparable species 
identification. we selected 1,350 full-spectrum 
reference calls from a set of 15,858 calls of 34 
european species, from echoBank, a global 
echolocation call library. we then assessed 
24 call parameters to evaluate how well they 
distinguish between species, and used the 12 
most useful to train a hierarchy of ensembles 
of artificial neural networks to distinguish the 
echolocation calls of these bat species. calls 
were first classified into one of five call-type 
groups, with a median accuracy of 97.6%. the 
median species-level classification accuracy 
is 83.7%, providing robust classification for 
most european species, and an estimate of 
classification error for each species. 

these classifiers were packaged into the 
freely available online tool iBatsiD, enabling 
anyone to classify european calls in an 
objective and consistent way, and allowing 
standardised acoustic identification across the 
continent. this can provide key information 
to managers and conservation planners on 
distribution changes and differences in bat 
species activity through time. 

magnitUde and vaRiation of PRehistoRic  
biRd extinctions in the Pacific 

the largest extinction event in the Holocene 
occurred on Pacific islands, where late 
Quaternary fossils reveal the loss of thousands 
of bird populations following the first human 
colonisation of the region. However, the 
fossil record is incomplete, and its gaps mean 
that considerable uncertainty surrounds the 
magnitude and pattern of these extinctions. 

we can estimate the number of missing 
species in the fossil record by seeing how 
well fossils preserve bird species that survived 
the arrival of people. if many extant species 
are missing from the fossil record, then many 
extinct species are likely to be missing, too. 
we can use the mismatch to estimate how 
many. this is equivalent to the ‘mark-recapture’ 
method for estimating animal population 
sizes. nevertheless, further complications are 
added to the analysis because features of 
islands and species that affect the quality of 
the fossil record are also likely to have affected 
how many species became extinct, and this 
may bias our estimates of extinction rate. we 
dealt with these uncertainties by exploiting 

recent advances in the Bayesian analysis of 
mark-recapture data to model gaps in the 
fossil record and to quantify losses of non-
passerine land birds on a sample of 41 Pacific 
islands. these models suggest that around 
two-thirds of Pacific bird species became 
extinct soon after the first humans arrived, 
and that two-thirds of these extinct species 
are missing from the fossil record. More 
species were lost from smaller, drier islands, 
probably because these suffered more habitat 
destruction and had fewer refuges from 
hunters. Flightless and large-bodied species 
are the preferred targets of these hunters, and 
were more likely to have become extinct. 

our results imply that around 1,300 bird 
species were lost from all tropical Pacific islands 
following the arrival of the first humans. this 
equates to the loss of around one in every  
10 bird species that existed at the time. 

walters, cl, Freeman, r, collen, a, Dietz, c, Brock Fenton, M, Jones, 

 g, obrist, MK, Puechmaille, sJ, sattler, t, siemers, BM, Parsons, 

s and Jones, Ke (2012) a continental-scale tool for acoustic 

identification of european bats. Journal of Applied Ecology 49,  

issue 5, 1064-1074. 

Duncan, rP, Boyer, ag and Blackburn, tM (2013) Magnitude and 

 variation of prehistoric bird extinctions in the Pacific. Proceedings  

of the National Academy of Sciences of the United States of America  

110: 6436-6441. 
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PREHiSToRiC BiRd ExTinCTionS 
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Our research in behavioural and Population ecology has two major 
interlinked aims: to test fundamental hypotheses in behavioural and 
population ecology, and to use our knowledge of the behavioural and 
population ecology of wild species, and the human populations that 
interact with them, to inform conservation policy and management.

flexible foRaging behavioUR  
in chacma baboons
in a changing environment, increases in the amount of time 
an animal has to devote to foraging will restrict the amount 
of time it has left to devote to other important activities, such 
as looking for predators and resting. Predicting these changes 
in foraging time, and so the effects of environmental change, 
requires an understanding of how the factors influencing individual 
foraging decisions vary in different environments. this is especially true in social animals, 
which are more time constrained due to their need to maintain social bonds with 
conspecifics, and whose decisions are influenced by the behaviour of other members. 

we studied the factors influencing foraging decisions in wild chacma baboons (Papio 
ursinus) at ioz’s tsaobis Baboon Project. we focused on how baboons make decisions 
about entering and leaving food patches. in the first case, we employed a technique 
originating from the study of human consumer choices known as discrete-choice 
modelling. our analysis showed that the criteria baboons use to choose foraging 
patches were surprisingly flexible. they adjusted the factors influencing their decisions 
to reflect the level of competition in different environments. they also adjusted their 
decisions to reflect their social position in the group. low-ranked individuals are more 
likely to receive aggression from higher-ranked group members during foraging. 
individual baboons compensated for this when choosing a patch by placing more 
importance on their social bonds with other patch members, which are likely to 
moderate the aggression they receive. in the second case, we found that baboons 
made ‘Bayesian-like’ decisions about when to leave a patch, by using their experiences 
in previous patches as indicators of how profitable the next patch was likely to be in 
comparison to their current patch. this suggests that baboons are able to incorporate 
previous experiences in their decision-making and adjust the number of experiences  
in light of how reliably these experiences predicted future foraging. 

these findings add to mounting evidence that animal decision-making may be more 
flexible than traditionally thought, and indicate that animals may be able to cope with 
a degree of change in their physical and social environment. But once the limits of this 
individual flexibility are reached, and critical foraging time limits are exceeded for the 
group as a whole, the detrimental effects of environmental change may appear rapidly.

Behavioural and 
Population ecology

Marshall, HH, carter, aJ, ashford, a, rowcliffe, JM and cowlishaw, g (2013) How do foragers decide when to leave a patch?

a test of alternative models under natural and experimental conditions. Journal of Animal Ecology 82: 894-902. 

Marshall, HH, carter, aJ, coulson, t, rowcliffe, JM and cowlishaw, g (2012) exploring foraging decisions in a social primate 

using discrete-choice models. American Naturalist 180: 481-495. 

Marshall, HH, carter, aJ, rowcliffe, JM and cowlishaw, g (2012) linking social foraging behaviour with individual time

budgets and emergent group-level phenomena. Animal Behaviour 84: 1295-1305. 
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eaRly-life enviRonmental  
conditions and fitness in an  
endangeRed neW Zealand PasseRine

environmental conditions faced during development are important for an individual’s 
subsequent quality and fitness. a range of environmental factors experienced during 
prenatal and early postnatal development, from temperature and stress exposure to 
immunological and nutritional conditions, can have long-term consequences for a 
diverse range of phenotypic traits. 

this phenomenon can provide important information. For example, the potential  
for a bird to signal information about its developmental past, via colourful plumage, 
may provide potential mates with information about the direct or indirect benefits they 
stand to gain. likewise, a better understanding of how nestling nutrition influences the 
subsequent growth and survival of endangered species will inform decisions about 
what, if any, supplementary food should be provided by conservation managers. 

we used a nestling feeding experiment to explore these issues in the hihi 
(Notiomystis cincta), an endangered new zealand passerine. we found that nutritional 
conditions during development have an effect on the colourful plumage that males 
subsequently express as adults. nestling access to dietary carotenoid pigments 
enhanced the subsequent quality of yellow breeding plumage, while nestling 
protein access reduced the subsequent quality of white breeding plumage. these 
same dietary manipulations also reveal that male and female nestlings have different 
nutritional requirements. Female fledging success was improved when a high-protein 
supplement was provided, while male success was reduced. our results provide the 
first evidence that colourful displays are accurate indicators of developmental nutrition 
and provide important lessons for the implementation of supplemental feeding.

walker, lK, armstrong, DP, Brekke, P, chauvenet, alM, Kilner, rM and ewen, Jg (2013) giving hihi a helping hand: assessment of 

alternative rearing diets in food supplemented populations of an endangered bird. Animal Conservation, Doi: 10.1111/acv.12026.

walker, lK, stevens, M, Karadas, F, Kilner, rM and ewen, Jg (2013) a window on the past: male ornamental plumage reveals 

the quality of their early-life environment. Proceedings of the Royal Society of London B – Biological Sciences 280: 20122852. 

extReme climatic  
events and the viability  
of Wildlife PoPUlations
extreme natural events such as cold periods, droughts, 
cyclones and wildfires can drastically effect wildlife 
populations. Using globally distributed data for cyclones and 
droughts, as well as information on the distribution of 5,760 
terrestrial mammals, we showed that approximately a third 
of the species assessed have at least a quarter of their range 
exposed to cyclones, droughts or a combination of both.

Using a global database of population collapses associated 
with cold periods, droughts, cyclones and wildfires, we then 
modelled the effects of key biological traits on the observed 
degree of population loss in terrestrial mammalian herbivores. 
the susceptibility to large population declines decreases with 
increased home-range size for a given body mass. 

with extreme natural events expected to become more 
frequent, identifying populations exposed to such events and 
least likely to be resilient to future impacts will help provide a 
more informed evaluation of current conservation status and 
develop tailored management interventions to avoid local 
extinctions. this is particularly critical for populations already 
experiencing high levels of anthropogenic impact and 
distributed in regions exposed to extreme natural events. 

ameca y Juárez, ei, Mace, gM, cowlishaw, g and Pettorelli, n (2013) identifying 

 species’ characteristics associated with natural population die-offs in mammals.  

Animal Conservation, Doi: 10.1111/acv.12053.

ameca y Juárez, ei, Mace, gM, cowlishaw, g, cornforth, wa and Pettorelli, n (2013) 

 assessing exposure to extreme climatic events for terrestrial mammals.  

Conservation Letters 6: 145–153. 

Highlighted in red is the distribution of primate 
species having at least 25% exposure to a high cyclone 
occurrence (1992-2005). areas with the lowest frequency 
of cyclones are indicated in light brown, whereas dark 
blue areas represent greatest cyclone frequency.

Right: the yellow plumage  
of this male hihi depends on  
access to carotenoid pigments  
in its diet as a nestling
Opposite: chacma baboons were 
the focus of a study on flexible 
foraging behaviour

Primate risk from global cyclones
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the evolution and molecular ecology research theme aims to deepen our 
knowledge of the evolutionary processes that shape biodiversity across systems and 
on all scales. although the tools of molecular genetics are commonly employed 
by theme members, projects also involve experimental ecology, modelling and 
long-term population studies, among other methods and approaches, to inform 
conservation practice and policy, and add to our basic understanding of evolution. 

the ethiopian wolf (Canis simensis) is not only the rarest canid in the world, 
but also the most endangered carnivore in africa. three populations have 
become extinct over the past century and there are now fewer than 500 
adults living in six isolated habitat fragments in the ethiopian highlands. 

the wolves have become victims of their own specialisation, relying 
heavily on undisturbed afroalpine habitat that supports large populations 
of rodents, which are their main prey. the most persistent threat to the 
species is the human-induced degradation of the ethiopian highlands,  
and this is likely to accelerate if climate change allows agriculture to flourish 
at higher elevations. Human expansion into wolf habitat also brings the 
threat of diseases carried by domestic dogs, as well as persecution. ln the  
past, rabies has reduced local densities by up to 75% in just a few months. 
From a genetic perspective, the current isolation and small size of the 
extant populations could result in further disruption to gene flow,  
genetic isolation and drift, and eventually loss of the adaptive potential.

evolution and 
molecular ecology

gottelli, D, sillero-zubiri, c, Marino, J, Funk, sM and wang, J (2013) genetic structure and patterns 

of gene flow among populations of the endangered ethiopian wolf. Animal Conservation 16: 234-247. 

genetic stRUctURe and PatteRns of gene floW among PoPUlations of ethioPian Wolf

if these trends persist it may be necessary in the future to  
manage wolf populations by artificially increasing population size 
and genetic diversity. However, management of the species to restore 
gene flow could have detrimental effects for populations where local 
adaptation is strong. therefore, a balanced in situ meta-population 
management approach, aimed at maintaining historic levels of  
variation within, and dispersal among, ethiopian wolf populations,  
would require identifying population genetic boundaries and  
patterns of gene flow. 

the result of our genetic survey will provide vital information to  
assist the ethiopian wolf conservation Programme in the successful  
management of the species.

ZSL zoology review / ReSeaRCh ThemeS
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comPUtationally efficient sibshiP 
and PaRentage assignment fRom 
mUltilocUs maRkeR data

Knowledge of the genealogical relationships among individuals  
in a population (sample) is important in many research areas  
in behavioural, ecological and evolutionary genetics, and in 
conservation biology. it is crucial in studying the social behaviours, 
mating systems, and sex and reproductive allocations of wild 
populations, in managing the conservation of populations of 
endangered species, and in assessing the genetic variation and 
inheritance of quantitative traits. 

in practice, relationships can be estimated easily from pedigree 
records. Unfortunately, however, detailed pedigree information is 
rarely available for most natural populations. genetic markers can be 
employed instead to infer the relationships, parentage and sibship in 
particular, among individuals using several statistical methods based on 
population genetics theory. the full likelihood method, which assigns 
sibship and parentage relationships among all sampled individuals 
jointly, is by far the most accurate method, but it is computationally  
prohibitive for large data sets with many individuals and many loci.

the current study proposes a new likelihood-based method that  
is computationally efficient enough to handle large data sets.  
the method uses the sum of the log likelihoods of pairwise  
relationships in a relationship configuration as the score to measure  
its plausibility, where log likelihoods of pairwise relationships are 
calculated only once and stored for repeated use. By analysing several 
empirical and many simulated data sets, we can show that the new 
method is more accurate than pairwise likelihood and exclusion-based 
methods, but is slightly less accurate than the full likelihood method. 
However, it is computationally much more efficient than the latter, and 
for the cases of both sexes polygamous and markers with genotyping 
errors, it can be several orders of magnitude faster. the new method 
can handle a large sample with thousands of individuals and with the 
number of markers limited only by computer memory.

wang, J (2012) computationally efficient sibship and parentage assignment from multilocus marker 

data. Genetics 191: 183-194.

Opposite: the 
Ethiopian wolf is the 
most endangered 
carnivore in Africa. 
Above: secondary 
forest stream in 
Southeast Asia. 
Below: disturbance-
tolerant species such 
as the leaf litter frog 
(Kaloula pulchra) can 
thrive in plantations 
as well as secondary 
forest

effects of oil-Palm 
Plantations on diveRsity 
of tRoPical anURans

agriculturally altered landscapes, especially 
oil-palm plantations, are rapidly increasing in 
southeast asia. Decreased diversity of several 
taxonomic groups is commonly associated  
with conversion to oil palm, but data on  
anuran diversity in plantations are lacking. 

we investigated how anuran biological 
diversity differed between forests and oil-
palm plantations on Peninsular Malaysia. 
we compared species richness, abundance, 
and community composition between 
plantation and forest areas, and between 
site types within plantation and forest (forest 
stream vs plantation stream, forest riparian 
vs plantation riparian and forest terrestrial vs 
plantation terrestrial). Frogs were almost equally 
abundant in both plantations and forests, but 
frog community composition differed greatly 
between forest and plantation. 

although plantations supported large 
numbers of breeding anurans, our study 
concluded that these were common, 
disturbance-tolerant species that were of 
little conservation concern. current oil-palm 
plantation practices are unlikely to encourage 
forest-dependent species into plantation 
landscapes. nevertheless, we believe that with 
several management interventions, oil-palm 
plantations can provide habitat for some of the 
frog species that dwell in secondary forests.

Faruk, a, Belabut, D, ahmad, n, Knell, r and garner, twJ (2013) 

 effects of oil-palm plantations on diversity of tropical anurans. 

Conservation Biology 27: 615-624.
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the Wildlife epidemiology research theme aims to identify where disease is 
a threat to wildlife conservation, either as a primary cause of species declines 
or as a threat to remnant wildlife populations. it also aims to investigate the 
emergence of disease as a conservation threat and develop an understanding of 
the consequences of changes in wildlife disease epidemiology, both to wildlife 
conservation and welfare, and to human health and welfare, particularly where 
these changes are driven by anthropogenic forces.

wildlife epidemiology 

emeRgence of a novel  
avian Pox disease in  
bRitish tit sPecies

while emerging infectious diseases are often 
caused by novel agents, known pathogens in 
new host species or new locations may also have 
a dramatic effect. reports of garden bird morbidity 
and mortality have been collected by the garden Bird 
Health initiative, a research programme co-ordinated by 
ioz to investigate causes of mortality in British garden birds since 2005. 

avian pox is a viral disease of birds with a wide host range and is considered endemic 
in a range of non-Paridae hosts in Britain. avian pox in Paridae species (birds of the tit 
family) was first diagnosed in a great tit (Parus major) from south-east england with 
severe skin lesions in 2006, further to which the spatial and temporal patterns of avian 
pox in all species were analysed between 2006-2011. results showed several Paridae 
species to be susceptible to Paridae pox. However, the majority of incidents involved 
great tits, with multiple individuals affected. there was an annual seasonal peak of 
reports in late summer, likely driven by environmental and demographic factors. virus 
sequencing produced a single sequence from each of the 30 great tits tested from 
Britain that was identical to that of avian pox from great tits in central europe and 
Fennoscandia. in contrast, sequence variation was evident among virus samples tested 
from multiple non-Paridae hosts. 

our findings show Paridae pox to be an emerging infectious disease in wild birds in 
Britain, possibly originating from viral incursion from central europe or Fennoscandia. 
ring recovery data does not support great tit migration as a likely route of viral spread; 
instead vector movement, perhaps via a wind-borne spread of mosquitoes, offers a 
more likely explanation for the method of incursion. spatial spread of Paridae pox from 
its origin in the south-east was observed, and in 2009 the disease was first observed at 
a site in oxfordshire where wild tit populations have been studied for several decades. 
Monitoring the disease in this study showed that, while Paridae pox is not invariably 
fatal, it can cause a significant reduction in host survival. Particularly large effects were 
observed for juvenile survival. these results also showed that significant population 
decline due to the emergence of Paridae pox in Britain is unlikely. indeed, national 
monitoring of the great tit has revealed no evidence of population decline to date.

lawson, B, lachish, s, colvile, KM, Durrant, c, Peck, K, toms, M, sheldon, Bc and cunningham, aa (2012) emergence of a 

novel avian pox disease in British tit species. PLoS One 7: e40176. Doi: 10.1371/journal.pone.0040176.

lachish, s, Bonsall, MB, lawson, B, cunningham, aa and sheldon, Bc (2012) individual and population-level impacts 

of an emerging poxvirus disease in a wild population of great tits. PLoS One 7: e48545. Doi: 10.1371/journal.pone.0048545.

lachish, s, lawson, B, cunningham, aa and sheldon, Bc (2012) epidemiology of the emergent disease Paridae pox 

in an intensively studied wild bird population. PLoS One 7: e38316. Doi: 10.1371/journal.pone.0038316.
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What caUsed the Uk’s  
laRgest common dolPhin  
mass stRanding event? 

on 9 June 2008, the UK’s largest mass stranding event 
of short-beaked common dolphins (Delphinus delphis) 
occurred in Falmouth Bay, cornwall. at least 26 dolphins 
died and a similar number were refloated or herded back 
to sea. ioz scientists led by Paul Jepson and rob Deaville 
of the UK cetacean strandings investigation Programme 
(csiP) led the subsequent Defra-funded investigation. 
all dolphins examined were in good nutritive status and 
had no evidence of infectious or non-infectious disease, 
physical injury or exposure to chemical or biological  
toxins. a range of potential causes were therefore 
systematically excluded. 

the investigation concluded that international naval 
exercises in very close proximity were the most probable 
cause of the mass stranding event via a mechanism 
involving profound behavioural disturbance to the 
dolphin group. this was the first dolphin mass stranding 
event globally to be causally linked to naval activities. the 
investigation led to revisions to environmental mitigation 
of royal navy activities, including a direct role for csiP 
scientists in the early reporting of near-shore groups 
of pelagic cetaceans directly to royal naval command. 
the UK government (Defra, Ministry of Defence) also 
established the Marine Underwater sound stakeholders 
Forum to discuss the environmental mitigation of naval 
activities, which was later subsumed into the Underwater 
sound Forum with input from the oil and gas industry. 

Fernández, a, arbelo, M and Martín, v (2013) no mass strandings since sonar ban.

Nature 497: 317.

Jepson, PD, Deaville, r, acevedo-whitehouse, K, Barnett, J, Brownlow, a, Brownell Jr, rl, 
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Penrose, r, Perkins, Mw, Pinn, e, seibel, H, siebert, U, sierra, e, simpson, v, tasker, Ml, 

tregenza, n, cunningham, aa and Fernández, a (2013) what caused the UK’s largest 

common dolphin (Delphinus delphis) mass stranding event? PLoS One 8: e60953. 

Doi: 10.1371/journal.pone.0060953.
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the increasing emergence from wildlife of new infectious 
diseases that are zoonotic (ie infect people) is a recognised 
phenomenon. often, the reaction of public health or other 
governmental authorities to such zoonotic outbreaks is to 
kill, or otherwise remove, the wildlife source. However, a 
better understanding of the mechanisms leading to such 
disease spill-over events might lead to improved methods 
of control that protect both public health and wildlife. 
several zoonotic diseases, including ebola, Marburg, 
sars, Hendra, nipah and several rabies-like diseases, have 
arisen from bats over recent years, and we have used the 
african straw-coloured fruit bat (Eidolon helvum) in ghana 
as a model to investigate disease spill-over from bats to 
people. E. helvum is widely distributed throughout africa, 
lives in close proximity to humans and is commonly eaten 
as bush meat. 

we used next-generation sequencing to characterise 
the viruses carried by E. helvum, and identified a previously 
unknown adenovirus, as well as an abundance of novel 
herpes viruses and papillomaviruses. we also detected, for 
the first time, sequences of a chiropteran poxvirus, which is 
closely related to the virus that causes the human disease 
molluscum contagiosum. the presence of bat viruses 
genetically similar to known human pathogens highlights 
the possibility of zoonotic transmission.

Previously, E. helvum has been shown to harbour a 
great diversity of paramyxoviruses. this is of particular 
interest because several bat paramyxoviruses are known 
to cause often-lethal disease in people. our continued 
investigations into the paramyxoviruses of E. helvum 
led to the isolation and characterisation of two novel 
paramyxoviruses within the Rubulavirus genus, which we 
named achimota virus 1 (achPv1) and achimota virus 2 

Baker, Ks, leggett, rM, Bexfield, nH, alston, M, Daly, g, todd, s, tachedjian, M, Holmes, ce, crameri, s, wang, l-F, Heeney, Jl, 

 suu-ire, r, Kellam, P, cunningham, aa, wood, Jl, caccamo, M and Murcia, Pr (2013) Metagenomic study of the viruses of 

african straw-coloured fruit bats: detection of a chiropteran poxvirus and isolation of a novel adenovirus. Virology 441: 95-106.

Baker, Ks, todd, s, Marsh, ga, crameri, g, Barr, J, Kamins, ao, Peel, aJ, yu, M, Hayman, Dts, nadjm, B, Mtove, g, amos, B, 

 reyburn, H, nyarko, e, suu-ire, r, Murcia, Pr, cunningham, aa, wood, Jln and wang, l-F (2013) novel potentially zoonotic 

paramyxoviruses from the african straw-coloured fruit bat (Eidolon helvum). Journal of Virology 87: 1348-1358.
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Kamins, ao, Fahr, J, ntiamoa-Baidu, y, suu-ire, r, Breiman, rF, epstein J and cunningham, aa (2012) a framework for the 

 study of zoonotic disease emergence and its drivers: spillover of bat pathogens as a case study. Philosophical Transactions  

of the Royal Society, series B 367: 2881-2892.

Opposite: a great tit 
with avian pox. Below 
left: some of the 26 
dolphins that died 
in a mass stranding 
event in 2008. Below 
right: the African 
straw-coloured fruit 
bat has been used as 
a model to investigate 
zoonotic diseases

identification of Zoonotic PaRamyxoviRUses  
fRom the afRican stRaW-coloURed fRUit bat

(achPv2). we developed specific assays for the detection 
of antibodies to these viruses, and found evidence that 
both viruses infect E. helvum throughout its range across 
sub-saharan africa. we also detected serological evidence 
of apparent human infection with achPv2. although no 
reports of associated disease were obtained, it is likely that 
clinically significant infection with bat paramyxoviruses 
could be missed throughout much of africa, where  
health surveillance and diagnostics are poor.

it has been hypothesised that healthy, intact ecosystems 
protect against zoonotic disease emergence from wildlife, 
but interactions between ecosystem and human health 
in this context are poorly understood, partly because 
they encompass a wide range of social, economic and 
ecological factors. we therefore developed a novel 
framework incorporating both the natural and social 
sciences for the holistic investigation of zoonotic disease 
emergence from wildlife, using the spill-over of bat 
pathogens as a case study. this framework will enable  
a detailed interdisciplinary understanding of  
the mechanisms underlying disease emergence,  
thus informing policy for the improvement of both  
public health and wildlife conservation.
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Indicators and 
assessments Unit
the indicators and assessments unit is a joint ioZ and conservation Programmes  
initiative to monitor global biodiversity, and comprises around 20 staff and students.

global environmental agreements such as the convention on Biological 
Diversity (cBD) have set stringent goals for biodiversity conservation. 
scientifically robust biodiversity indicators are required to track progress 
towards these goals and define the status and trends of biodiversity; 
the indicators and assessments Unit (iaU) was formed in 2006 for this 
purpose. this year, work has expanded to build an understanding  

of wildlife population dynamics in the arctic, develop new methods  
for forecasting the effect of changes in environmental policy on wildlife, 
and understand how robust our comprehension of invertebrate 
biodiversity patterns is in the context of data uncertainty. Many of  
the projects are providing science to inform global biodiversity  
policy for the cBD 2020 strategic plan. 

collen, B, Böhm, M, Kemp, r and Baillie, JeM (2012) Spineless: status 

 and trends of the world’s invertebrates. UK: the zoological society 

of london. 

Böhm, M, collen, B, Baillie, JeM, Bowles, P, chanson, J, cox, n, 

 Hammerson, g, Hoffmann, M, livingstone, sr, ram, M, rhodin, 

agl et al (2013) the conservation status of the world’s reptiles. 

Biological Conservation 157: 372-385.

the importance and conservation 
status of some of the world’s most 
fascinating, and often overlooked, 
species groups were the focus of two 
studies led by the iaU this year. the 

iUcn’s red list of threatened species is 
a tool for assessing the extinction risk of 

a species, but there has naturally been a 
predisposition towards well-studied,  

large-bodied and commercially important 
taxa for the selection of species groups  

to be assessed. 
to gain a greater understanding of the status 

of global biodiversity, the conservation status of 
a sample of 1,500 reptile species and more than 
12,000 species of invertebrates was reviewed. 
surprisingly, these groups are under similar 
levels of extinction risk to other vertebrates and 
plants, where one fifth of species were assessed 
as threatened. However, the principal threats 
vary according to habitat and species.

the study on reptiles used research and 
knowledge from more than 200 experts around 
the world to make the assessments. we found 
that increasing rates of habitat loss are the 
primary threat to terrestrial reptile species, and 
that freshwater turtles have a particularly high 
risk of extinction, suffering from over-harvesting, 
illegal trade and pollution. Future research 
aims to establish trends in reptile extinction, 
pinpointing threats to these species, which, as 
both predator and prey, play a vital role in the 
functioning of the world’s ecosystems and are 
sensitive indicators of ecosystem health. 

the results of our second study 
were published in Spineless, the most 

comprehensive assessment of the world’s 
invertebrates to date. while reacquainting the 
conservation community with the staggering 
diversity of invertebrates, from microscopic 
zooplankton to giant squid, we were also able 
to highlight some of the major threats to these 
species. the prevailing threat to freshwater 
invertebrates is pollution, whereas for terrestrial 
species it is habitat loss. these studies establish 
a baseline conservation assessment against 
which future changes in the status of these 
species groups can be tracked, and measures 
to tackle the major threats addressed.

Global status  
of invertebrates  

currently assessed  
on the IUCN Red List 

(12,621 species)
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Above: invertebrates 
like this common blue 
butterfly were the 
focus of our Spineless 
report. Opposite: 
the poison dart 
frog inhabits one of 
the planet’s many 
vulnerable ecosystems
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vUlneRable ecosystems 
 
in the context of limited resources, 
prioritisation is essential to ensure that 
conservation efforts are allocated wisely. one 
important consideration is to establish what 
the main threats to biodiversity are, where 
they occur and whether certain species or 
ecosystems are particularly under pressure. 
the Living Planet Report 2012 revealed that 
freshwater vertebrates showed the greatest 
decline in population sizes compared to 
their terrestrial and marine counterparts, and 
most critically in tropical regions. in a new 
study, which used the extinction risk from 
the iUcn red list of threatened species as 
the monitoring tool, six groups of freshwater 
species (both vertebrates and invertebrates) 
were found to be at a consistently higher risk 
of extinction than their terrestrial counterparts. 
in addition, using geographical range data, we 
were able to look at the congruence of species 
richness, the richness of threatened species 
and endemism between these freshwater 
groups. a lack of congruence between these 
diversity measures was found, which suggests 
that when conservation decisions are being 
made, both the metric of biodiversity and the 
taxa in question are important considerations.

climate change is one of the threats to 
biodiversity that is currently of great concern, 
largely because the effects are as yet unknown 
but also because the visible signs, such as a 
reduction in sea ice extent in the arctic, are 
happening at an increasingly rapid rate. the iaU 
has been collaborating with the conservation 
of arctic Flora and Fauna since 2009 to monitor 
biodiversity change in the arctic, a region 

neW fRameWoRks foR detecting PoPUlation declines and sPecies RecoveRy 

one of the major challenges in conservation 
biology is to tackle biodiversity loss in time to 
reverse the downward trend before species 
extinction becomes inevitable. abundance 
trends in wildlife populations can be a sensitive 
measure for gauging biodiversity change; 
population responses to anthropogenic 
pressure can be noticed relatively quickly 
in comparison to other metrics such as 
geographic range change. one of the greatest 
barriers to deciding whether and when to 
intervene with conservation measures is 
distinguishing real declines from natural 
population fluctuations. as part of her PhD 
thesis, Martina Di Fonzo developed a method 

collen, B, whitton, F, Dyer, e, Baillie, J, cumberlidge, n, Darwall, w, 

 Pollock, c, richman, n, soulsby, aM and Böhm, M (2013) global 

patterns of freshwater species diversity, threat and endemism.  

Global Ecology and Biogeography. Doi: 10.1111/geb.12096.

Mcrae, l, gill, M, Bohm, M, Deinet, s and collen, B (2012) the 

 arctic species trend index: using vertebrate population trends  

to monitor the health of this rapidly changing ecosystem. 

Biodiversity 13: 144-156.

Di Fonzo, M, collen, B and Mace, gM (2013) a new method for 

 identifying rapid decline dynamics in wild vertebrate populations. 

Ecology and Evolution 3: 2378-2391.
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particularly vulnerable to predicted changes in 
climate. a culmination of this research yielded 
almost 900 population time series for more 
than a third of all known arctic vertebrate 
species. Using trends in population size can 
provide a sensitive indicator of how species 
are faring in the face of environmental change. 
the results revealed a mixed picture of trends, 
with population declines observed among 
High arctic species and particularly in some 
populations dependent on sea ice. the next 
steps are to target the taxonomic and regional 
data gaps that were identified in the current 
monitoring network to gain a more thorough 
understanding of how biodiversity is changing 
in the arctic.

to detect threat types according to the shape 
of the decline curve of 124 population time 
series and the algebraic function used to 
model the data. the results revealed that broad 
threat types could be attributed according to 
the decline curve, and also that any increase 
in pressure over time could be identified 
– a finding that could be used to prioritise 
conservation action for populations most 
under pressure. 

Detecting the potential of species recovery is 
just as important as identifying populations in 
decline in informing appropriate conservation 
measures. to date, most studies of recovery 
have been species, population or site-specific, 

and a broad-scale analysis of this process  
has been lacking. Using a multi-species  
meta-analysis, a research framework was 
developed by a collaboration including  
Ben collen from the iaU to identify ‘red flags’ 
that warn of impairment to the recovery of a 
species. if recovery potential can be predicted 
at an early stage, this can influence the 
decisions taken to initiate conservation efforts.
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Conservation 
Programmes
research carried out at ioZ focuses on scientific issues relevant to the 
conservation of species and their habitats. this work directly supports 
ZsL’s field conservation programmes in more than 50 countries. the 
combination of applied and pure research means that we are engaged  
in and can inform conservation policy and practice at all levels.

conseRvation technology 

advances in technology are transforming the field of wildlife 
conservation, changing the ways we monitor species, 
manage protected areas and involve the public in our work. 
zsl is developing creative technological tools, ranging 
from advanced camera traps to law-enforcement software. 
innovative tracking devices relay data on species in remote 
habitats, which can now be monitored via satellites.

zsl’s potential was recognised in 2013 with a google 
global impact award. this award – voted for by the public – 
will enable us to develop new tools, including instant wild 
2.0, a second-generation camera that will relay images via 
satellite, enabling use even in remote, forested areas. 

our first success in using technology to stop the poaching 
of endangered species came in the russian Far east in late 
2012. special camera traps in our ‘Forest eyes’ amur tiger 
project relayed pictures of poachers entering lazovsky 
nature reserve directly to the smartphones of park staff, 
enabling an instant response and the arrest of four intruders. 
Meanwhile, our camera traps in sembilang national Park on 
the indonesian island of sumatra captured pictures of tiger 
cubs: evidence of tiger breeding in the area. 

the successful implementation of any new tool hinges 
on effective monitoring and evaluation of management 
practices. sMart – the spatial Monitoring and reporting 
tool – is a free computer programme that helps protected-
area managers improve their practices and assists them 
in tackling poaching and other illegal activities. zsl is 
a founding member of the sMart partnership and we 
are committed to training our staff, and those in partner 
organisations, in its use. to date we have carried out  
sMart training in cameroon, Kenya and indonesia. 

state of the Planet 

the indicators and assessments Unit (see page 16) has built up a global reputation as 
a leader in monitoring species and ecosystems throughout the world. By 2026 we aim 
to have defined and monitored the status of at least 20,000 species. in the past year we 
have made significant progress towards this goal, with scientists from across zsl and 
partner organisations coming together to publish several groundbreaking reports. 

the book Priceless or Worthless identified the 100 most threatened species in the 
world and Spineless reported on the most comprehensive assessment to date of the 
status of the world’s invertebrates (see page 16 for more details). Both were launched 
at the international Union for conservation of nature (iUcn) world conservation 
congress and garnered impressive global media coverage, both for zsl and to 
publicise the need for more species-focused conservation.

in early 2013, zsl continued to study underrepresented species by publishing  
an assessment of the global extinction risk for reptiles. we also published the  
first global assessment of centres of evolutionary Distinctiveness and globally 
endangered species – eDge zones. the resulting maps will be used to inform  
the spatial prioritisation of our conservation work. Finally, publication of the  
iUcn red list of mammals in nepal and the red list of birds of Mongolia will  
be invaluable in informing conservation action plans for the most threatened  
species in these countries. 

visit the site 

Learn more about our 
work at www.zsl.org/

conservation
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Next generation 
conservation leaders 
ZsL is committed to developing and 
supporting the next generation of 
conservation leaders – wherever they may be 
found. since 2007, 35 young conservationists 
have passed through our flagship eDge 
Fellows programme, receiving training 
in technical scientific methods, as well 
as instruction on approaches to project 
management and fundraising. in 2012,  
we brought 13 early-career conservationists 
working on mammal, amphibian and 
coral eDge species, including five Kenyan 
participants, to the coast Province of Kenya 
for four weeks of training in the design, 
execution and management of conservation 
projects. this included carrying out locally 
relevant fieldwork, for example, surveying 
the waters of Kisite mpunguti marine Park  
for eDge corals. eight participants were 
awarded eDge Fellowships and ZsL will 
continue to support them over the next two 
years while they spearhead action for some  
of the most neglected eDge species. 

2012 also saw 12 chagossian trainees 
graduate from our first chagos environment 
training course – an intensive nine-weekend 
course through which the group explored 
elements of marine and terrestrial ecology 
and conservation communication. One 
trainee was also awarded a place on our 
scientific expedition to chagos in early 2013. 
Finally, through our annual field course in 
mongolia we provided 20 students (both 
international and mongolian) with training 
in conservation biology and ecological 
census techniques. 

toP PRedatoRs and megaPaRks  

Following a highly successful launch in 2011,  
2013 saw the return of Project ocean to selfridges. 
this year’s event focused on sharks, with the 
department store undertaking an extensive audit 
to remove all products containing shark oil from 
its beauty and health lines. selfridges worked 
with zsl and the Marine reserves coalition to 
highlight the diversity and plight of these much-
maligned species with unique art installations, 
imagery and a pop-up shark exhibition in its 
london store.

the event also kick-started a brand new 
Project ocean initiative, ‘shark Parks’, which will 
use the amazing diversity and charismatic nature 
of sharks to advance ocean conservation through 
the establishment of new marine protected areas. 

to date, six candidate shark parks have been identified, including the galápagos islands 
in the Pacific, sudan in the red sea and the sahara seamounts in the atlantic, and zsl 
is now working with partners around the world to take the initiative forward. 

natURe’s secURity systems 

Made from material also used in carpet tiles, discarded nylon 
fishing nets can persist for centuries, wreaking havoc in the 
marine environment. in Danajon Bank in the Philippines, 
for example, nets totalling around 400 times the length of 
the coral reef are discarded annually, covering beaches and 
coral reefs, continually trapping and killing marine life. 

net-works – an innovative collaboration between zsl and 
the carpet manufacturer interface – is successfully tackling 
this issue by establishing community-based collections of 
discarded fishing nets that are then converted into recycled 
nylon yarn for use in carpets. since august 2012, the 
programme has collected 12,000kg of discarded fishing nets, 
transforming the beaches and ocean floor of the Danajon 
Bank. the sale of these nets provides a sustainable source 
of revenue for residents in the area while also cleaning up 
the marine ecosystem that provides their main income. this 
successful pilot will be replicated in other countries and a 
scoping visit to Mozambique has already taken place.

Opposite: camera 
trapping is being used 
to stop the poaching 
of endangered species. 
Above: Pinamgo Beach 
in the Philippines, 
where the local 
community is working 
with ZSL to collect 
discarded fishing nets. 
Below: A new Project
Ocean initiative is
changing attitudes
to sharks
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 Science and conServation eventS

a major part of ioZ’s work is facilitating the communication 
of science among researchers and professional zoologists, and 
to the public. We achieve this through a varied programme of 
meetings and the publication of scientific journals and books.

Our eveNts PrOgramme

Please see www.zsl.org/
science/events for our current 

programme of events

Communicating 
Science

ZSL zoology review / CommUnICaTIng SCIenCe

symPosia

zsl’s symposia bring together teams of international experts to discuss 
important topics in conservation science, providing an opportunity 
for leaders to exchange ideas on best practice and communicate 
their research. the november symposium ‘Protected areas: are they 
safeguarding biodiversity?’ reviewed the extent to which the world’s 
protected areas are effectively conserving species, ecosystems and 
ecosystem services, and identified new tools and technologies that are 
necessary to ensure effective biodiversity preservation within the global 
protected-area network. 

our May symposium, ‘new technologies for monitoring biodiversity’, 
described the ways in which advances in technology are contributing 
to the surveillance of wildlife – for example, by using autonomous 
sensors to gather information at larger scales, over longer periods  
and in more inaccessible places. an international team of experts 
discussed the application of satellite, aerial, ground-based and 
underwater technologies, and considered the challenges of  
designing smaller, stronger, cheaper, more sensitive and  
more flexible sensors for biodiversity monitoring.

science and conseRvation events

zsl’s popular science and conservation events lecture series is free 
and open to the public. Held on the second tuesday of each month 
throughout the academic year, each meeting provides an overview 
of the latest developments in conservation and zoological research. 
this year’s programme included lectures on: ‘the small things that 
rule the world: conserving the world’s invertebrates’; ‘saving the tiger: 
innovation, tradition or both?’; ‘can the food security agenda and the 
conservation agenda be reconciled?’; ‘Deserts: a neglected ecosystem’; 
and ‘invasive species: one of the four horsemen of our apocalypse’. 
a collaborative event with the wellcome collection, ‘surviving the 
century: a key species debate’, was held in november.

science foR conseRvation  
seminaR seRies

this series provides the ioz’s staff and students with the opportunity 
to learn more about the work of visiting researchers, collaborators 
and invited speakers. a range of subjects was covered during the year, 
including: ‘Biodiversity research in indonesia: marrying science with 
practical conservation’; ‘Monkey see, which monkey do? Personality and 
social learning in wild baboons’; ‘Pathways to fitness: what is the link 
between signal expression and quality in sexually selected animals?’; 
and ‘islands, conservation and research: lessons from 40 years of species 
translocations in new zealand’.
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Opposite: ZSL’s 
symposia reviewed the 

potential of protected 
areas to conserve 

biodiversity. Above: 
‘Deserts: a neglected 

ecosystem’ was a recent 
lecture topic. Left: the 
2013 Stamford Raffles 

Lecture was given by  
Sir Brian Hoskins FRS 

stamfoRd Raffles lectURe 

the 2013 stamford raffles lecture was given by sir Brian Hoskins Frs, 
Director of the grantham institute for climate change, at imperial 
college london. ‘a very dangerous experiment with our planet’ 
described the scientific basis for the concern over climate change and 
reviewed observational evidence for the changes currently taking 
place. the likely implications of climate change, for both the natural 
world and the human species, were also explored. visit www.zslsites.
org/lectures/stamfordraffles2013 to view the lecture online.

Conservation Science and Practice  
book series
Books in the wiley-Blackwell/zsl conservation science and 
Practice series aim to address the multidisciplinary aspects 
of conservation by looking at how biological scientists and 
ecologists are interacting with social scientists to effect long-
term, sustainable conservation measures. titles published this 
year include: Biodiversity Monitoring and Conservation: Bridging  
the Gap Between Global Commitment and Local Action, edited  
by Ben collen, nathalie Pettorelli, Jonathan Baillie and sarah 
Durant; and Biodiversity Conservation and Poverty Alleviation: 
Exploring the Evidence for a Link, edited by Dilys roe, Joanna 
elliott, chris sandbrook and Matt walpole.

Journal of Zoology
Published monthly, the Journal includes 
hypothesis-driven studies that advance 
our knowledge of animals and their 
systems. the 2013 thomas Henry Huxley 
review, ‘social competition and its 
consequences in female mammals’ by 
tim clutton-Brock and elise Huchard, 
was published in March. a virtual issue 

to celebrate alfred russel wallace, including contributions from 
proceedings of zsl, is available via the Journal homepage. three 
further episodes of the popular Journal of Zoology podcast can 
also be downloaded from the homepage – visit www.zsl.org/
science/publications.

International Zoo Yearbook
volume 47 of the International Zoo 
Yearbook adds to its reputation as an 
invaluable resource for researchers, 
students and animal managers. the focus 
of the current volume is freshwater fishes 
and their conservation, guest-edited 
by gordon Mcgregor reid, director 
emeritus, north of england zoological 

society (chester zoo). the biodiversity of freshwater fish and 
the valuable ecosystem services they provide are reported on, 
and descriptions are given of the co-ordinated action being 
undertaken to conserve freshwater-fish species from habitat 
modification, overfishing, pollution, the introduction of alien 
species and climate change.

Animal Conservation
Animal Conservation provides a forum 
for rapid publication of novel research 
into the conservation of animal species 
and their habitats. Feature papers 
and commentaries, published in each 
issue, continue to be well received. a 
themed virtual issue on protected areas 
is available via the journal homepage. 

Animal Conservation sponsored the student poster competition 
at the international congress for conservation Biology 
conference in Maryland, Usa. First prize was awarded to Hilton 
oyamaguchi for his poster ‘importance of the amazon-cerrado 
gradient in preserving adaptive variation in a changing world’.

 PUBLicationS
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biology. awarded to: Emily 
Seccombe, Brighton college, 
for her project ‘an investigation 
into the accuracy of the Habitat 
suitability index as an indicator 
of great crested newt (Triturus 
cristatus) populations’.

ZSL award for 
outstanding 
Contributions 
to the Zoo 
Community

awarded to: Gordon McGregor 
Reid, former director general and 
chief executive of chester zoo, 
who stepped down in 2010 after 
18 years at the zoo and 15 years  
at the helm. 

ZSL honorary 
Fellowship
awarded to persons 
who, by their 
association with  

zsl, have promoted the objectives 
of zsl. awarded to: Desmond 
Morris, world-renowned zoologist, 
author and artist. 

ZSL Staff 
medal
Presented for 
outstanding  
service and 

contributions to zsl over  
an extended period of time. 
awarded to: Ian Meyrick,  
Director of Human resources.

ZSL thanks the Marsh Christian 
Trust and Thomson Reuters  
for their generous support  
of the awards programme.

Thomson 
Reuters 
Zoological 
Record 
award 

Presented for the communication 
of zoology. awarded to: David 
Liittschwager for his book  
A World In One Cubic Foot.

ZSL Thomas 
henry huxley 
award and 
marsh Prize 
Presented for the 

best zoological doctoral thesis 
produced in the UK. awarded 
to: Mary Caswell Stoddard, 
University of cambridge, for her 
thesis ‘the evolution of colour, 
pattern and structure in avian eggs’.

ZSL Charles 
darwin 
award and 
marsh Prize 
Presented for the 

best zoological project by an 
undergraduate student attending 
a university in the UK. awarded to: 
Katrina Spensley, University of 
oxford, for her project ‘Population 
structure of the malarial protein 
Plasmodium falciparum apical 
Membrane antigen 1’.

ZSL Prince 
Philip award 
and marsh 
Prize
awarded to an 

a-level (or Higher) student  
for the best zoological project 
involving some aspect of animal 

understanding and appreciation of 
ladybird ecology and conservation.

ZSL 
Stamford 
Raffles 
award
Presented for 

distinguished contributions by 
amateur zoologists. awarded to: 
Stephen Petty, for significant 
long-term monitoring and data 
collection that has contributed to 
our understanding of the ecology 
of tawny owl populations, their 
vole prey and other raptors.

marsh 
award for 
Conservation 
Biology 
For contributions 

to fundamental science and its 
application to the conservation 
of animal species and habitats. 
awarded to: Dave Goulson, 
University of sussex, for 
significant contributions to our 
understanding of bumblebee 
biology, ecology and conservation.

marsh 
award for 
marine and 
Freshwater 
Conservation 

For contributions to fundamental 
science and its application to 
conservation in marine and/or 
freshwater ecosystems. awarded 
to: Alex Rogers, University 
of oxford, for outstanding 
contributions to deep-sea ecology, 
biology and conservation.

ZsL recognises outstanding achievements in conservation and zoological 
research through its annual presentation of awards and prizes. in 2012,  
the following awards were presented:

ZSL Scientific  
awards 2012

ZSL zoology review / awaRdS and LIBRaRY

ZSL Frink 
award 
Presented to a 
professional scientist 
for substantial and 

original contributions to zoology. 
awarded to: Georgina Mace Frs, 
University college london, for 
the development of pioneering 
approaches to advance research 
in population biology and 
biodiversity conservation.

ZSL Scientific 
medal
Presented to 
research scientists 
with no more 
than 15 years' 
postdoctoral 
experience for 
distinguished 
work in zoology. 

awarded to: Jane Reid, 
University of aberdeen, for 
significant contributions to our 
understanding of evolutionary 
ecology and conservation biology, 
and Jason Wolf, University of 
Bath, for influential research  
on evolutionary genetics.

ZSL Silver 
medal 
For contributions to 
the understanding 
and appreciation 

of zoology, including such 
activities as higher and public 
education in natural history and 
wildlife conservation. awarded 
to: Helen Roy, centre for ecology 
and Hydrology, for significant 
contributions to the scientific 
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During 2012 more than 3,100 book titles were added to our 
online catalogue, 2,363 journal issues accessioned and 2,124 
loans were made to ZsL staff and Fellows, while the ZsL Library 
online catalogue at library.zsl.org was used 11,300 times.

The ZSL Library 

the zsl library manages, develops and facilitates access to a relevant 
and useful body of zoological and conservation knowledge, and 
inspires interest in animals, habitats and conservation to a wide 
audience. a key element of this is the development of the zsl online 
catalogue (http://library.zsl.org), which acts as a portal to aid access  
and discovery of a range of resources. the new-look online catalogue  
was launched in april and includes details of more than 37,000 books, 
serial holdings, zsl’s archives, artworks and links to relevant online 
resources. over the past year, alfred russel wallace books have been 
added to the online catalogue in preparation of our wallace centenary 
celebrations, while a special collection of books on climate change  
is being added to the library and the catalogue. 

in the PUblic eye

the Public catalogue Foundation  
has catalogued and photographed  
oil paintings in our collection. these 
appear on the your Paintings website 
www.bbc.co.uk/arts/yourpaintings.

Major donations included copies of 
zoo-related magazines and newsletters 
presented by international zoo news. the 
family of the late Bernard owens kindly donated a zsl silver Medal 
and a Queen victoria golden Jubilee Medal. the zsl silver Medal 
had been presented to His Highness nripendra narayan Bhup, in 
acknowledgement of valuable Donations to the society in 1887. the 
medals were purchased in 1989 by Bernard owens, a zsl Fellow and 
former zsl council member.

there has been continued interest in the manuscripts of Brian 
Houghton Hodgson. the mammal drawings were used in The status of 
Nepal’s mammals: the national Red List series, compiled by sr Jnawali et 
al and published by wwF. the bird paintings have been photographed 
for The status of Nepal’s birds, which will be published in 2013. 

the royal society borrowed three items illustrated by edward lear 
for their exhibition edward lear and the scientists, held to celebrate 
the bicentenary of his birth. the BBc also made a slideshow of the 
exhibition featuring an original painting from our collection at  
www.bbc.co.uk/news/science-environment-19409112.

at the libRaRy

Displays in the reception and reading room included a historic 
collection of materials to show how zsl’s housing for big cats has 
developed since the zoo’s inception. this feature was chosen to 
celebrate the imminent opening of Tiger Territory at zsl london zoo. 
the display in the reading room gallery also featured the Fish House, 
the first public aquarium, celebrating 160 years since it first opened  
its doors in May 1863. 

a special library tour for Fellows was held during March to celebrate 
the contribution of women to the history and development of zoology. 
tours for external groups have included the Bartlett zoo History society, 
the london appreciation society, sparsholt college, artists from the 
zoo-topia project, which is a collaboration between zsl, the royal 
college of art, the Hungarian cultural centre and the British council.  

numerous items from the archives and special collections were 
consulted, including the letters of Dr John anderson of the indian 
Museum, drawings by PJ smit, manuscripts of Brian Houghton 
Hodgson, the history of zoological record, historic images of dolphins 
and sea monsters dating back to the 16th century, 19th-century letters 
of the rothschild family and information on Kenneth Martin, creator of 
the mobile suspended in the zsl Meeting rooms.

During May our team of wednesday library volunteers completed 
the rehousing of the negatives in our historic photograph collections; 
an estimated 20,000 images! the negatives are now in conservation-
quality storage. 

our artefact of the Month series is available on the zsl website 
(www.zsl.org/about-us/library and click on artefact of the Month).  
in august we featured the coulton Portfolio, which consists of 55 
mainly watercolour drawings of vertebrate animals from the collection 

of charles Hamilton smith (1776-
1859). the portfolio was presented 
by zsl’s former secretary, Professor 
r Mcneill alexander, in 2012.

we are extremely grateful 
for the continued help of our 
dedicated team of volunteers and 
the many Fellows and Members  
of zsl who continue to support 
the library with their time, and  
by donating books, archives,  
zoo ephemera and funds for  
the conservation of items in  
our collections.

Above: the family of the late Bernard Owens donated this ZSL Silver Medal, 
previously owned by an Indian Maharajah. Top of page: the ZSL Library. Right: 
recent acquisitions include wildlife watercolours by artist and naturalist Charles 
Hamilton Smith, among them this painting of two South American cats
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education and training are central to ioZ’s activities and we have a strong commitment 
to hosting research projects, particularly those leading to a PhD degree.

education and training

ZSL zoology review / edUCaTIon

Phd stUdents 
our PhD students are co-registered at a university department, but most 
spend the majority of their time at the ioz. in the 2012-2013 academic 
year, PhDs were awarded to aliénor chauvenet (imperial college london) 
for her research on the dynamics of translocated populations; Johanna 
nielsen (University of edinburgh) for her study on the evolutionary 
genetics of meerkats (Suricata suricatta); Kate Baker (University of 
cambridge) for her investigation into the african straw-coloured fruit 
bat (Eidolon helvum) as a reservoir host for viral zoonoses; Harry Marshall 
(imperial college london) for his study of social foraging behaviour in a 
varying environment; Paddy Brock (University of leeds) for his research 
on immunity, life history and conservation in galápagos sea lions 
(Zalophus wollebaeki); Martina Di Fonzo (imperial college london) for 
her examination of extinction risk and causation from population trends 
in vertebrates; aisyah Faruk (Queen Mary University of london) for her 
evaluation of the effect of oil-palm plantations on tropical amphibians; 
eric isaí ameca y Juárez (imperial college london) for his research into 
natural population die-offs as lessons for conservation; and Fay clark (royal 
veterinary college) for her study on cognitive challenge as a means to 
enhance the psychological wellbeing of large-brained mammals in zoos.

Wild animal health and Wild  
animal biology msc coURses

in 2012, 22 students graduated from the Msc courses in wild animal 
health and wild animal biology. victoria Franks received the award for 
the MscwaB student with the highest aggregate marks and natalie 
reinhart received the prize for the best MscwaB research project for 
her work on ‘an assessment of killer whale (Orcinus orca) rake mark 
occurrence in the eastern canada-west greenland bowhead whale 
(Balaena mysticetus) population’. 

toni Dalziel was a double prize-winner for the MscwaH, as the 
student with the highest aggregate marks and the best MscwaH 
research project for her work on ‘relocation, relocation – Dras to 
Drats: disease risk analysis for selected parasites in hihi (Notiomystis 
cincta) translocations’. the 329 graduates of these two courses (from 
54 countries, 25 of which are developing) working in wild animal 
health and conservation are in contact with zsl through our alumnus 
association, wild animal alumni. our graduates continue to take up 
important positions in conservation medicine and wildlife health; for 
example, rodrigo cunha serra is now director of the centro nacional 
de reprodução de lince ibérico and Jörg 
Mayer is associate professor of zoological 
Medicine at the University of georgia 
college of veterinary Medicine. 

the curriculum structure of both Msc 
courses has been amended so that a 
certificate, a diploma or a full Msc degree 
can be awarded in line with the european 
credit transfer and accumulation system. 

conseRvation science msc coURse
the Msc course in conservation science, run in partnership with imperial 
college london, the royal Botanic gardens Kew and Durrell wildlife 
conservation trust, is becoming increasingly popular with those strongly 
focused on starting or enhancing their career in conservation research 
or action. as such, it continues to attract good numbers of high-quality 
applicants from the UK, europe and further afield. in 2012, 35 students 
graduated. Heather gurd received the thomas Henry Huxley award 
for best overall grade, Katherine sainsbury received the Joseph Hooker 
award for best coursework grade, and lia vieira da silva received the 
gerald Durrell award for the best project, with her study evaluating the 
ecosystem services of the steart Peninsula in somerset. the project carried 
out by students on the course is a substantial piece of research, and a 
critical element of their studies. three-quarters of the projects involved  
an element of fieldwork in 2012, mostly overseas, and were carried out  
in 17 different countries across europe, asia, africa and latin america. 
several of these projects are now in the process of being published. 

Left to right: Michael Walters (Co-Director MScWAB/WAH Royal  
Veterinary College); Ralph Armond; Antonia Dalziel; Victoria  

Franks; Natalie Reinhart; Jonathan Elliott (Vice Principal  
Research, Royal Veterinary College); Tony Sainsbury

Below: Natalie in the field

Aisyah Faruk’s PhD  
project looked at  
oil-palm plantations
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Our scientific research 
is directly influencing 
conservation teamwork 
on the ground

26 fUnding
27 collaboRations
32  staff RePResentation

33  PUblications
38  goveRnance and staff

People and projects
Find funding information and full details of our collaborations, publications 
and staff positions in this section.



26 ZSL zoology review 2012/13

ZSL zoology review / PeoPLe and PRojeCTS

in 2012 we received our annual core income from the higher education Funding 
council for england via university college London, while 55% of our income  
came from other sources. in total, 27 new grants were received during the year.

Funding

american museum of Natural history 

animal health and veterinary Laboratories agency

berks, bucks & Oxon Wildlife trust

Department for environment, Food & rural affairs 

Denver Zoological Foundation 

ecohealth alliance

esmée Fairbairn Foundation 

higher education Funding council for england 

(heFce)

King saud university 

Natural england

Natural environment research council (Nerc)

New Zealand Department of conservation 

Percy sladen memorial Fund

Primate society of great britain

rewilding europe

royal society

royal society for the Protection of birds

rufford Foundation 

society for general microbiology 

st Louis Zoo 

university college London 

university of cambridge

vodafone Foundation

WWF international

Zeitz Foundation

amPhibian chytRidiomycosis 

trenton garner has received funding from 
the national environment research 

council for the project ’the spatial 
epidemiology and molecular 

evolution of panzootic 
amphibian chytridiomycosis’. 

currently, several lines 
of argument suggest 
the pandemic form 
of Batrachochytrium 
dendrobatidis (Bd) evolved 

in africa. the ioz and 
imperial college london, in 

collaboration with consejo 
superior de investigaciones 

científicas (spain), University 
of zurich (switzerland), north-

west University (south africa), the 
natural History Museum, University college 

london and the natural History Museum (all UK) and the University 
of copenhagen (Denmark), will investigate this ‘Bd out-of-africa’ 
hypothesis by sequencing the genomes of Bd isolates from across 
africa and europe, and undertaking fine-scale studies of pathogen 
impact where it has been introduced into new environments. the 
researchers will twin these genomic approaches with experimental 
approaches to determine whether invasive ‘outbreak’ lineages have 
altered their virulence and infectivity owing to accelerated evolution 
by the action of natural selection. the expectation is that outbreak 
lineages that are adapting to new environments and hosts will have 
increased virulence and transmission rates when compared with  
the ancestral lineage in its original geographic background.

gaRden Wildlife health

andrew cunningham and Becki lawson have received funding from 
the esmée Fairbairn Foundation and the Department for environment, 
Food & rural affairs for the project garden wildlife Health. as landscape 
change continues in great Britain, gardens are becoming an increasingly 
important refuge for many wildlife species. launched in 2013, garden 
wildlife Health is a collaborative project between ioz, the British trust 
for ornithology, Froglife and the royal society for the Protection of Birds. 
the project aims to monitor the health of, and identify infectious and 
non-infectious disease threats to, British garden wildlife, with particular 
focus on garden birds, amphibians, reptiles and hedgehogs. this research 
builds on the success of the long-running Frog Mortality Project and 
garden Bird Health initiative, which ioz has helped co-ordinate for many 
years. garden wildlife Health relies on the help of the public to submit 
reports of sick or dead garden wildlife at www.gardenwildlifehealth.org 
and to submit samples for analysis. Disease surveillance will be integrated 
with population monitoring, so that we can determine whether diseases 
are having an effect at the population level and are therefore of potential 
conservation concern. Findings will be used to offer best-practice advice 
to optimise garden management and safeguard wildlife health. 

Funding bodies

The Garden Wildlife Health project will 
monitor the health of species such as hedgehogs. 

Inset opposite: Batrachochytrium dendrobatidis
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Circumpolar Biodiversity 
Monitoring Programme  
living Planet index
Clemson University (USA)  
iUcn sampled red list index
Colorado State University (USA) 
iUcn sampled red list index
Columbia University (USA) 
anthropogenic drivers of 
emerging infectious diseases
Comisión Nacional para el 
Conocimiento y Uso de la 
Biodiversidad (Mexico)  
iUcn sampled red list index
Conservation of Arctic Flora  
and Fauna living Planet index
Conservation, Information  
and Research on Cetaceans 
(Spain) zoonotic potential  
of whale watching
Conservation International  
iUcn sampled red list index
Consortium for  
Conservation Medicine (USA) 
anthropogenic drivers of 
emerging infectious diseases
Consorzio Nazionale 
Interuniversitario per le Scienze 
del Mare (Italy) Deep-sea fauna  
of oceanic islands
Convention on Biological 
Diversity (Canada) iUcn sampled 
red list index; living Planet index
Convention on Migratory 
Species living Planet index
Coastal Oceans Research and 
Development in the Indian 
Ocean (Kenya) iUcn sampled 
red list index
Cornwall Wildlife Trust Marine 
Strandings Network cetacean 
strandings around the UK coast
Committee on the Status of 
Endangered Wildlife in Canada 
regional red list Programme
CSIRO Australian Animal Health 
Laboratory (Australia) Potentially 
zoonotic viruses in Eidolon helvum; 
iUcn sampled red list index
Davidson College (USA)  
iUcn sampled red list index
Deakin University (Australia) 
iUcn sampled red list index
Department of Economic 
Development, Environment  
and Tourism (South Africa)  
iUcn sampled red list index
Department of Forests (Cyprus) 
regional red list Programme
Département de l’Etude du 
Milieu Naturel et Agricole 
(Belgium) iUcn sampled  
red list index
Desert Research Foundation of 
Namibia individual optimisation 

indicators for 2010 and beyond; 
Monitoring ganges river dolphin 
in southern Bangladesh
Bat Conservation Trust 
conservation status of bats  
in europe
Berks, Bucks & Oxon Wildlife 
Trust Health of Vipera berus 
populations in england
Bermuda Institute of Ocean 
Sciences iUcn sampled red  
list index
Bigelow Laboratory for Ocean 
Sciences (USA) iUcn sampled 
red list index
Biodiversity Consultancy  
iUcn sampled red list index
Biodiversity Synthesis Center 
(USA) iUcn sampled red list index
BIOSCAPE iUcn sampled  
red list index
BirdLife International  
iUcn sampled red list index
Bishop Museum (USA)  
iUcn sampled red list index
Bohol Island State University 
(Philippines) iUcn sampled  
red list index
Bombay Natural History Society 
(India) conservation of Gyps spp 
vultures in india
Bournemouth University  
iUcn sampled red list index
Brigham Young University (USA) 
iUcn sampled red list index
British Antarctic Survey  
iUcn sampled red list index
British Divers Marine Life Rescue 
cetacean strandings around the 
UK coast
British Hedgehog Preservation 
Society garden wildlife Health
British Herpetological Society 
assessing the conservation issue 
of aesculapian snakes introduced 
onto crown lands
British Trust for Ornithology 
garden Bird Health initiative; 
garden wildlife Health
Brunel University otters  
as a model species to  
investigate biomagnification  
of pharmaceuticals
Butterfly Conservation  
iUcn sampled red list index
CAB International  
iUcn sampled red list index
California Academy of Sciences 
(USA) iUcn sampled red  
list index
California State University (USA) 
iUcn sampled red list index
Cambridge Infectious Diseases 
Consortium Fruit bats as 
bushmeat in ghana

ioZ’s work is carried out in conjunction with a host of 
international collaborators and partners to whom we 
extend our thanks.

Cambridge Research Institute 
cetacean strandings around the UK
Cardiff University 
Phylogeography and conservation 
genetics of okapi; Metapopulation 
genetics in Mauritius pink pigeons
Care Earth Trust (India)  
iUcn sampled red list index
Carnegie Museum of Natural 
History (USA) iUcn sampled  
red list index
Centers for Disease Control  
and Prevention (USA) samburu-
laikipia wild Dog Project
Central Connecticut State 
University (USA) iUcn sampled 
red list index
Central Ecology Health of Vipera 
berus populations in england
Centre d’Ecologie Fonctionnelle 
et Evolutive (France) iUcn 
sampled red list index
Centre de Recherche sur les 
Mammifères Marins (France) 
cetacean strandings around the UK
Centre for Ecology & Hydrology 
Management of bumblebee 
habitat in agricultural landscapes; 
Disease risk analysis and health 
surveillance for the species 
recovery programme
Centre for Environment, Fisheries 
& Aquaculture Science cetacean 
strandings around the UK coast; 
iUcn sampled red list index
Centre of Environmental Studies 
Demetra (Italy) iUcn sampled 
red list index
Centre for Genomic Regulation 
(Spain) genetics of caste 
determination in polistine wasps
Centre National de la Recherche 
Scientifique (France) occurrence, 
distribution and abundance of 
african mammals; role of biology 
in determining population-level 
processes in vertebrates
Centro Internacional de Ecología 
Tropical (Venezuela) regional 
red list Programme
Centro Regional de 
Investigaciones Científicas 
y Tecnológicas (Argentina) 
regional red list Programme
Charles Darwin University 
(Australia) iUcn sampled  
red list index
Charles University (Czech Rep) 
iUcn sampled red list index
Chennai Snake Park (India)  
iUcn sampled red list index
Chinese Academy of Sciences 
(China) iUcn sampled red list 
index; Quaternary mammal 
extinction dynamics in asia

Adelphi University (USA)  
iUcn sampled red list index
Adnan Menderes University 
(Turkey) iUcn sampled red  
list index
African Technology Policy 
Studies Network (Kenya) 
Biodiversity, ecosystem services, 
social sustainability and tipping 
points in african drylands
American Museum of Natural 
History (USA) iUcn sampled  
red list index
American University of Beirut 
(Lebanon) iUcn sampled red 
list index
Amphibian and Reptile 
Conservation (ARC) Disease risk 
analysis and health surveillance for 
the species recovery programme; 
iUcn sampled red list index; 
Health of Vipera berus populations 
in england
Animal Health and Veterinary 
Laboratories Agency cetacean 
strandings around the UK coast; 
Disease risk analysis and health 
surveillance for the species 
recovery programme; Potentially 
zoonotic virus infections in african 
bats; garden Bird Health initiative; 
zoonotic disease spillover from 
fruit bats to humans in ghana
Applied Biomathematics (USA) 
iUcn sampled red list index
Arafura Timor Research Facility 
(Australia) iUcn sampled red 
list index
ArtDatabanken (Sweden)  
iUcn sampled red list index; 
regional red list Programme
Auburn University (USA)  
iUcn sampled red list index; 
signal content of plumage colour
Australian Freshwater Turtle 
Conservation and Research 
Association iUcn sampled red 
list index
Australian Museum and 
Department of Environment and 
Conservation iUcn sampled red 
list index
Australian National University 
evolution of personality in social 
species; iUcn sampled red  
list index
Avila University (USA)  
iUcn sampled red list index
Babraham Institute Molecular 
basis of a major evolutionary 
transition; epigenetics of 
phenotypic plasticity in a  
eusocial wasp
Bangor University iUcn sampled 
red list index; Biodiversity 

and social constraints in  
group-living vertebrates
Doğa Derneği (Turkey)  
iUcn sampled red list index
Dokuz Eylül University (Turkey) 
iUcn sampled red list index
Downstream Research Group 
(USA) conservation of the  
yangtze river dolphin
DPPVN – Society of Bird Research 
and Nature Protection (Slovenia) 
iUcn sampled red list index
Durrell Wildlife Conservation 
Trust chytridiomycosis 
emergence in Dominica; west 
indian mammal extinctions; 
chytridiomycosis in Leptodactylus 
fallax in Montserrat; conservation 
of the mountain chicken frog; 
ecology of the solenodon and 
hutia in agricultural and native 
forest systems in Dominica; 
Leptodactylus fallax and Alytes 
muletensis as models to investigate 
mitigation strategies for 
chytridiomycosis; Metapopulation 
genetics in Mauritius pink pigeons
Earlham College (USA)  
iUcn sampled red list index
Eastern Kentucky University 
(USA) iUcn sampled red  
list index
Eden Project iUcn sampled  
red list index
Edith Cowan University 
(Australia) iUcn sampled  
red list index
Ege University (Turkey) iUcn 
sampled red list index
El Colegio de la Frontera Sur 
(Mexico) iUcn sampled red  
list index
Enciclopedia de la Flora 
Chilena (Chile) regional  
red list Programme
Environment Agency  
iUcn sampled red list index
Essex Wildlife Trust  
iUcn sampled red list index
European Bird Census Council 
living Planet index
European Commission 
Determinants of occurrence, 
distribution and abundance  
of african mammals
European Environment Agency 
iUcn sampled red list index
Facultad de Ciencias Naturales  
y Museo (Argentina) iUcn 
sampled red list index
Farmed Environment Company 
Ltd Management of bumblebee 
habitat in agricultural landscapes
Fauna & Flora International 
conservation priorities for  
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eDge mammals; Pygmy 
hippopotamus monitoring  
in sapo national Park, liberia; 
iUcn sampled red list index
Federal Office for the 
Environment (Switzerland) 
regional red list Programme; 
iUcn sampled red list index
Federal University of Amazonas 
(Brazil) iUcn sampled red  
list index
Federal University of Rio Grande 
do Sul (Brazil) iUcn sampled  
red list index
Field Museum (USA)  
iUcn sampled red list index
Finnish Environment Institute 
regional red list Programme
FishBase iUcn sampled red  
list index
Fisheries Research Services 
odorant receptor gene expression 
in homing in atlantic salmon
Food and Environment Research 
Agency Disease risk analysis and 
health surveillance for the species 
recovery programme
Forestry and Wildlife Division 
(Dominica) chytridiomycosis 
emergence in Dominica; 
amphibian conservation  
in the caribbean 
Frankfurt Zoological Society 
(Germany) long-term 
demography of the serengeti 
cheetah population 
Friedrich-Alexander-Universität 
Erlangen-Nürnberg
Deep-sea fauna of oceanic islands
Friedrich-Loeffler Institute 
(Germany) Potentially zoonotic 
viruses in Eidolon helvum
FrogLife garden wildlife  
Health; are humans spreading 
wildlife disease between  
British frog populations?
Fundación Amigos de la 
Naturaleza (Bolivia) iUcn 
sampled red list index
Fundación AndígenA 
(Venezuela) iUcn sampled  
red list index
Galapagos Conservation Trust 
Building capacity and determining 
disease threats to galápagos taxa 
Galápagos National Park  
Building capacity and determining 
disease threats to galapagos taxa
Game and Fisheries Research 
(Finland) iUcn sampled red  
list index
Georgia College & State 
University (Usa) iUcn  
sampled red list index
German Aerospace Center 
Determinants of occurrence, 
distribution and abundance  
of african mammals
Ghent University (Belgium)  
iUcn sampled red list index
Global Marine Species 
Assessment iUcn sampled  
red list index
Gobabeb Training & Research 
Centre (Namibia) MHc, parasite 
loads and mate choice in desert 
baboons; individual optimisation 
and social constraints in  
group-living vertebrates

Göteborg Natural History 
Museum (Sweden)  
iUcn sampled red list index
Government of Azores Habitat 
suitability of oceanic cetaceans
Government of the 
Commonwealth of Dominica 
amphibian conservation  
in the caribbean
Government of Montserrat 
Leptodactylus fallax and  
Alytes muletensis as models  
to investigate mitigation  
strategies for chytridiomycosis
Griffith University (Australia) 
iUcn sampled red list index
Group on Earth Observations 
Secretariat (Switzerland) 
iUcn sampled red list index; 
Biodiversity indicators for 2010 
and beyond 
Groupe de Recherche sur 
les Cétacés (France) Habitat 
suitability of oceanic cetaceans
Guana Tolomato Matanzas 
National Estuarine Research 
Reserve (USA) iUcn sampled  
red list index
Guiyang University (China) 
Disease threats and conservation 
of the chinese giant salamander
Hainan Normal University (China) 
iUcn sampled red list index
Harvard University (USA)  
iUcn sampled red list index
Hebrew University of  
Jerusalem (Israel) iUcn  
sampled red list index
Hellenic Centre for Marine 
Research (Greece) Deep-sea 
fauna of oceanic islands
Helmholtz Centre for 
Environmental Research 
(Germany) Determinants of 
Batrachochytrium dendrobatidis 
emergence in european 
amphibian populations;  
iUcn sampled red list index
Herpetological Society of the 
Philippines iUcn sampled red 
list index
Hokkaido Fisheries Experimental 
Station (Japan) iUcn sampled 
red list index
Humboldt Institute (USA) 
regional red list Programme
Humboldt State University (USA) 
iUcn sampled red list index
Hungarian Natural History 
Museum iUcn sampled red  
list index
Illinois Natural History Survey 
(USA) iUcn sampled red list index
Illinois Wesleyan University (USA) 
iUcn sampled red list index
Indianapolis Zoo (USA)  
iUcn sampled red list index
INIBIOMA (Argentina)  
iUcn sampled red list index
Institut Français de Recherche 
Pour L’Exploitation de la Mer 
(France) Deep-sea fauna of 
oceanic islands
Institut National Agronomique 
Paris-Grignon (France) Dynamics 
of species extinctions
Institut Royal des Sciences 
Naturelles de Belgique (Belgium) 
iUcn sampled red list index

Institute for Environmental 
Protection and Research (Italy) 
ecology and evolution of invasive 
alien species
Institute for Nature Conservation 
of Serbia iUcn sampled red  
list index
Institute of Agricultural and 
Environmental Sciences (Estonia) 
regional red list Programme
Institute of Cancer Research 
a biomolecular approach to 
understanding urogenital 
carcinoma in california sea  
lions; zoonotic potential of  
whale watching
Institute of Ecology and 
Biological Resources (Vietnam) 
iUcn sampled red list index
Institute of Ecology and 
Systematics (Cuba)  
iUcn sampled red list index
Institute of Hydrobiology (China) 
conservation of the yangtze  
river dolphin
Institute of Marine Research 
(Norway) Deep-sea fauna of 
oceanic islands
Institute of Zoology (China) 
ecology and evolution of  
invasive alien species
Instituto de Biología, UNAM 
(Mexico) iUcn sampled red  
list index
Instituto Butantan (Brazil)  
iUcn sampled red list index
Instituto de Ecología (Mexico) 
iUcn sampled red list index
Instituto Nacional de  
Pesquisas da Amazônia  
(Brazil) iUcn sampled red  
list index
Instituto Tecnológico  
de Chetumal (Mexico)  
iUcn sampled red list index
Instituto Tecnológico de  
Huejutla (Mexico) iUcn  
sampled red list index
Instituto y Nucleo Zoologico 
ARCO (Spain) iUcn sampled  
red list index
Instytut Ochrony Przyrody  
PAN (Poland) regional red  
list Programme
Interdisciplinary Centre for 
Marine Sciences (CICIMAR) 
zoonotic potential of  
whale watching
International Association  
of Astacology iUcn sampled  
red list index
International Livestock Research 
Institute (Kenya) Biodiversity, 
ecosystems, sustainability and 
tipping points in african drylands
International Pacific Halibut 
Commission conservation 
genetics of Pacific sleeper sharks
Iowa State University (USA)  
iUcn sampled red list index.
Irish Whale and Dolphin Group 
cetacean strandings around  
the UK coast
Israel Ministry of the 
Environment regional red  
list Programme
Istituto per le Piante da Legno e 
l’Ambiente (Italy) iUcn sampled 
red list index

IUCN Species Survival 
Commission iUcn sampled red 
list index; conservation of the 
yangtze river dolphin; Protected 
areas: trends in biodiversity
James Cook University (Australia) 
iUcn sampled red list index
James Hutton Institute 
susceptibility of social species  
to population decline in  
changing environments
Joint Nature Conservation 
committee iUcn sampled  
red list index; regional red  
list Programme
Kadoorie Farm and Botanic 
Garden (China) constraints on 
recovery of small populations: the 
Hainan gibbon as a case study
Katarniaghat Foundation (India) 
iUcn sampled red list index
Kenya Wildlife Service  
samburu-laikipia wild dog project
Kwame Nkkrumah University  
of Science and Technology 
in Kumasi (Ghana) ecosystem 
services in ghana: understanding 
the human component
Kunming Institute of Zoology 
(China) Disease threats and 
conservation of the chinese  
giant salamander
La Trobe University (Australia) 
iUcn sampled red list index
Laurentian University (Canada) 
landscape epidemiology of 
ranavirus in ontario
Leeds Institute of Genetics, 
Health and Therapeutics 
Dna damage and cancer: a 
biomolecular approach to 
understanding urogenital 
carcinoma in california sea lions 
Liberian Forestry Development 
Authority Pygmy hippopotamus 
monitoring in sapo national  
Park; conservation priorities  
for eDge mammals
Lighthouse Foundation  
Deep-sea fauna of oceanic islands
Lincoln University (New Zealand) 
ecology and evolution of invasive 
alien species
London School of Economics 
saving sumatran swamps: 
carbon credits and biodiversity 
conservation in indonesia
Louisiana Fauna Project (USA) 
iUcn sampled red list index
Louisiana State University (USA) 
iUcn sampled red list index
Ludwig Maximilian University 
Munich (Germany) iUcn  
sampled red list index
Lund University (Sweden) 
ecology and evolution of 
introduced avian malaria
Macquarie University (Australia) 
iUcn sampled red list index 
Makerere University (Uganda) 
living Planet index
Mampam Conservation  
iUcn sampled red list index
Marine Environmental 
Monitoring cetacean strandings 
around the UK coast
Marine Mammal Center (USA) 
Dna damage and cancer: a 
biomolecular approach to 

understanding urogenital 
carcinoma in california sea lions 
Marine Research Institute 
(Iceland) Deep-sea fauna  
of oceanic islands
Marshall University (USA)  
iUcn sampled red list index
Massey University (New 
Zealand) sexual selection and 
the hihi; Modelling dynamics of 
translocated populations; effects of 
multiple stressors on reproduction 
and development in cetaceans
Max Planck Society (Germany) 
the role of individual biology 
in determining population-
level processes in vertebrates; 
Determinants of occurrence, 
distribution and abundance  
of african mammals
Merritt College (USA)  
iUcn sampled red list index
Midwest Biodiversity Institute 
(USA) iUcn sampled red list index
Ministry of Agriculture, 
Trade, Land, Housing and the 
Environment (Montserrat) 
conservation of the mountain 
chicken frog
Ministry of Environment (Japan) 
regional red list Programme
Ministry of Environment (Czech 
Rep) regional red list Programme
Ministry of Environment and 
Tourism (Namibia) MHc, parasite 
loads and mate choice in desert 
baboons; individual optimisation 
and social constraints in group-
living vertebrates
Ministry of Lands and 
Resettlement (Namibia) MHc, 
parasite loads and mate choice 
in desert baboons; individual 
optimisation and social constraints 
in group-living vertebrates
Ministry of Nature Protection 
(Armenia) iUcn sampled red 
list index
Mississippi Department of 
Wildlife, Fisheries & Parks (USA) 
iUcn sampled red list index
Missouri Botanical Gardens (USA) 
iUcn sampled red list index
Missouri Department of 
Conservation (USA) iUcn 
sampled red list index
Monash University (Australia) 
ecology and evolution of 
introduced avian malaria; cultural 
and biological values of highland 
lakes in Papua, indonesia;  
iUcn sampled red list index 
Moredun Research Institute 
epidemiology of poxviruses  
in squirrels
Museo Nacional de Ciencias 
Naturales (Spain) Mitigating the 
emergence of Batrachochytrium 
dendrobatidis in the Mallorcan 
midwife toad; Determinants of 
Batrachochytrium dendrobatidis in 
european amphibian populations; 
role of host movement and 
sexual behaviour in transmission 
of chytrid fungus in amphibians; 
iUcn sampled red list index; 
comparative transcriptomics of 
midwife toads associated with 
emergence of ranavirus in iberia
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Museo de Historia Natural (Peru) 
regional red list Programme
Museo Nacional de História 
(Uruguay) iUcn sampled red 
list index
Museo de Zoología (Venezuela) 
iUcn sampled red list index
Museo di Storia Naturale 
dell’Università di Firenze (Italy) 
iUcn sampled red list index
Museo Nacional de Historia 
Natural (Chile) iUcn sampled  
red list index
Museo Tridentino di Scienze 
Naturali (Italy) iUcn sampled  
red list index
Muséum d’Histoire Naturelle 
(Switzerland) iUcn sampled  
red list index
Muséum National d’Histoire 
Naturelle (France) iUcn sampled 
red list index
Museum für Naturkunde 
(Germany) iUcn sampled  
red list index
NanJing Normal University 
(China) conservation of the 
yangtze river dolphin; iUcn 
sampled red list index
National Aeronautics and Space 
Administration (USA) Biodiversity 
indicators for 2010 and beyond; 
Determinants of occurrence, 
distribution and abundance 
of african mammals; role of 
individual biology in determining 
population-level processes  
in vertebrates
National Agricultural Research 
Foundation (Greece) iUcn 
sampled red list index
National Birds of Prey Trust 
conservation of Gyps spp  
vultures in india
National Institute for  
Medical Research Modelling 
amphibian response to 
Batrachochytrium dendrobatidis
National Institute for Public 
Health and the Environment 
(The Netherlands) iUcn sampled 
red list index
National Institute of Water and 
Atmospheric Research (New 
Zealand) iUcn sampled red  
list index
National Museum (South Africa) 
iUcn sampled red list index
National Museum of Natural 
History of Spain iUcn sampled 
red list index
National Museum of Nature and 
Science (Japan) iUcn sampled 
red list index
National Museum of the 
Philippines iUcn sampled  
red list index
National Museum Wales  
iUcn sampled red list index
National Oceanic and 
Atmospheric Administration 
(USA) iUcn sampled red  
list index
National Science Foundation 
(USA) iUcn sampled red  
list index
National Taiwan Ocean 
University iUcn sampled  
red list index

National University of Ireland, 
Cork Deep-sea fauna of  
oceanic islands
National University of Ireland, 
Galway Deep-sea fauna of 
oceanic islands; iUcn sampled 
red list index
National University of Mongolia 
regional red list Programme
National University of Singapore 
iUcn sampled red list index
Natural England Disease risk 
analysis and health surveillance for 
the species recovery programme; 
conservation genetics of 
adders in the UK; assessing the 
conservation issue of aesculapian 
snakes introduced onto crown 
lands; Health of Vipera berus 
populations in england; Methods 
of disease risk analysis for 
reintroduction programmes
Natural History Museum 
cetacean strandings around the 
UK coast; iUcn sampled red 
list index; Developing species 
identification systems for bat 
echolocation calls; Disease risk 
analysis and health surveillance for 
the species recovery programme
Natural History Museum of Bern 
(Switzerland) iUcn sampled  
red list index
Natural History Museum of  
Crete (Greece) iUcn sampled  
red list index
Natural History Museum of 
Zimbabwe iUcn sampled  
red list index
Naturalis Biodiversity Center 
(The Netherlands) iUcn sampled 
red list index
Nature Conservancy  
iUcn sampled red list index
Nature Protection Trust of 
Seychelles iUcn sampled  
red list index
NatureServe (USA)  
iUcn sampled red list index
Netherlands Institute of Ecology 
Deep-sea fauna of oceanic islands
Newcastle University 
epidemiology of poxviruses in 
squirrels; cetacean strandings 
around the UK coast
New York State Diagnostic 
Laboratory (USA) samburu-
laikipia wild Dog Project
New York State Museum (USA) 
camera trapping as a census tool
New Zealand Department of 
Conservation sexual selection 
and the hihi; regional red list 
Programme; iUcn sampled red 
list index
Nordens Ark (Sweden)  
iUcn sampled red list index
North Carolina Museum of 
Natural Sciences (USA) iUcn 
sampled red list index
North of England Zoological 
Society iUcn sampled red 
list index; chytridiomycosis 
emergence in Dominica
North-West University (South 
Africa) Behavioural ecology of 
Pyxicephalus adspersus; testing the 
‘out of africa’ hypothesis for the 
emergence of lethal amphibian 

chytridiomycosis; iUcn sampled 
red list index
Northern Michigan University 
(USA) iUcn sampled red  
list index
Norwegian Institute for 
Nature Research the role of 
individual biology in determining 
population-level processes  
in vertebrates
Ohio University (USA)  
iUcn sampled red list index
Old Dominion University (USA) 
iUcn sampled red list index
O’Malley Fisheries (Ireland) 
Deep-sea fauna of oceanic islands
Omsk State Pedagogical 
University (Russia) iUcn  
sampled red list index
Ovidius University of Constanta 
(Romania) iUcn sampled red 
list index
Paignton Zoo Environmental 
Park Disease risk analysis and 
health surveillance for the  
species recovery programme
Palacký University Olomouc 
(Czech Republic) iUcn sampled 
red list index
Panthera tiger conservation and 
dam development in the tribal 
forests of northeast india
Pamukkale University (Turkey) 
iUcn sampled red list index
Parks Canada Protected areas: 
trends in biodiversity
Pennsylvania State University 
(USA) iUcn sampled red  
list index
People’s Trust for Endangered 
Species chytridiomycosis in 
Leptodactylus fallax in Montserrat; 
Disease risk analysis and health 
surveillance for the species 
recovery programme
Pontificia Universidad  
Cathólica de Chile 
iUcn sampled red list index
Plymouth University cetacean 
strandings around the UK coast
Queen’s University Belfast  
iUcn sampled red list index
Queen’s University Canada  
iUcn sampled red list index
Queensland Museum (Australia) 
iUcn sampled red list index
RAMAS iUcn sampled red  
list index
Rajarata University of Sri Lanka 
iUcn sampled red list index
Razi University (Iran)  
iUcn sampled red list index
Rebikoff-Niggeler Foundation 
(Portugal) Deep-sea fauna of 
oceanic islands
Receiver of Wreck, Maritime and 
Coastguard Agency cetacean 
strandings around the UK coast
Rewilding Europe  
rewilding europe
Rothamsted Research 
Management of bumblebee 
habitat in agricultural landscapes 
Royal Botanic Garden, Edinburgh 
iUcn sampled red list index
Royal Botanic Gardens, Kew  
iUcn sampled red list index
Royal Danish Academy of Fine 
Arts iUcn sampled red list index

Royal Netherlands Institute for 
Sea Research Deep-sea fauna  
of oceanic islands
Royal Society for the Protection 
of Birds conservation of Gyps 
spp vultures in india; Disease risk 
analysis and health surveillance for 
the species recovery programme; 
living Planet index; garden 
wildlife Health
Royal Veterinary College wildlife 
health bridge; Problem-solving in 
primates; individual optimisation 
and social constraints in group-
living vertebrates; epidemiology 
of parapoxvirus in squirrels 
Russian Academy of Sciences 
iUcn sampled red list index
Rutgers, the State University of 
New Jersey (USA) comparative 
studies linking ecology, evolution 
and physiology; ecology and 
evolution of invasive alien species
Sahara Conservation Fund 
Determinants of occurrence, 
distribution and abundance  
in african mammals
Saint Petersburg Scientific 
Center (Russia) iUcn sampled 
red list index
Salmonella Reference Unit, 
Public Health England garden 
wildlife Health 
San Diego Natural History 
Museum (USA) iUcn sampled 
red list index
San Diego Zoo (USA)  
iUcn sampled red list index
ScarabNet iUcn sampled red 
list index
Scenic Hudson (USA)  
iUcn sampled red list index
Scotland’s Rural College (SRUC)
cetacean strandings around the 
UK coast
Sea Fisheries Research Institute 
(South Africa) iUcn sampled red 
list index
Sea Life London reproductive 
biology of the seahorse
Sea Mammal Research Unit 
cetacean strandings around the 
UK coast; Parasitism, immunity 
and sexual dimorphism in the 
galapagos sea lion
Sea Watch Foundation cetacean 
strandings around the UK coast
Senckenberg Naturmuseum 
Frankfurt (Germany)  
iUcn sampled red list index
Shaanxi Normal University 
(China) Disease threats and 
conservation of the chinese  
giant salamander
Simon Fraser University (Canada) 
odorant receptor gene expression 
in homing in atlantic salmon
Smithsonian National Museum 
of Natural History (USA) iUcn 
sampled red list index
Smithsonian Tropical Research 
Institute (USA) genetics of caste 
determination in polistine wasps; 
camera trapping as a census tool
Sociedad Ornitólogica de la 
Hispaniola (Dominica) west 
indian mammal extinctions
Société Audubon Haiti  
west indian mammal extinctions

Society for Southeast Asian 
Herpetology (Germany)  
iUcn sampled red list index
South African National 
Biodiversity Institute  
iUcn sampled red list index; 
regional red list Programme
South Australian Museum  
iUcn sampled red list index
Southeastern Louisiana 
University (USA) iUcn  
sampled red list index
Species 2000 iUcn sampled  
red list index
State Institute for Nature 
Protection (Croatia) regional  
red list Programme
State Museum of Natural History 
(Stuttgart, Germany) regional 
red list Programme; iUcn 
sampled red list index
State Natural History Museum 
Braunschweig (Germany)  
iUcn sampled red list index
State University of New York 
(USA) iUcn sampled red  
list index
Station d’Ecologie Expérimentale 
du CNRS à Moulis (France) 
Determinants of Batrachochytrium 
dendrobatidis emergence in 
european amphibian populations; 
ecology and evolution of 
introduced avian malaria
Statistics Netherlands  
iUcn sampled red list index
Stellenbosch University  
(South Africa) comparative 
studies linking ecology, evolution 
and physiology; ecology and 
evolution of invasive alien species; 
iUcn sampled red list index
Stony Brook University (USA) 
west indian mammal extinctions
Swedish Board of Fisheries iUcn 
sampled red list index
Swedish Species Information 
Center iUcn sampled red  
list index
Swiss Federal Institute for Forest, 
Snow and Landscape Research 
iUcn sampled red list index
Tanzania National Parks 
long-term demography of the 
serengeti cheetah population; 
implementation of a national  
plan for carnivore conservation  
in tanzania 
Tanzania Wildlife Research 
Institute long-term demography 
of the serengeti cheetah 
population; implementation 
of a national plan for carnivore 
conservation in tanzania; 
implementation of a national 
plan for carnivore conservation 
in tanzania; Determinants of 
occurrence, distribution and 
abundance in african mammals; 
cUt plan for large carnivore 
management in tanzania
Tarangire Elephant Project 
(Tanzania) implementation of 
a national plan for carnivore 
conservation in tanzania
Technical University of Denmark 
iUcn sampled red list index
Teesside University west indian 
mammal extinctions
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Tel Aviv University (Israel)  
iUcn sampled red  
list index
Texas A&M University (USA)  
iUcn sampled red list index; 
Honey wasps: a vespid honeybee?
Tidewater Inc (USA) regional red 
list Programme
Toledo Zoo (USA) iUcn sampled 
red list index
Tour du Valat (France)  
living Planet index
Truman State University (USA) 
iUcn sampled red  
list index
Tsaobis Nature Park (Namibia) 
individual optimisation and  
social constraints in group- 
living vertebrates
UNEP World Conservation 
Monitoring Centre iUcn 
sampled red list index; living 
Planet index; Diagnosing 
deleterious biodiversity change; 
wildlife in a changing world: 
linking abundance dynamics to 
ecosystem function for enhanced 
environmental decision making
Uniformed Services University 
(USA) Potentially zoonotic viruses 
in Eidolon helvum
United States Department  
of Agriculture Forest Service  
iUcn sampled red list index
United States Geological 
Survey iUcn sampled red list 
index; Disease risk analysis for 
reintroduction programmes
Universidad Andrés Bello (Chile) 
saving mouth brooding frogs:  
the impact of chytridiomycosis  
on Darwin’s frogs
Universidad Autónoma de 
Aguascalientes (Mexico)  
iUcn sampled red list index
Universidad Autónoma de 
Ciudad Juárez (Mexico)  
iUcn sampled red list index
Universidad de Castilla-La 
Mancha (Spain) wildlife 
immunogenetics
Universidad Complutense  
de Madrid (Spain) ecology  
and evolution of introduced  
avian malaria
Universidad de Los Andes 
(Venezuela) iUcn sampled  
red list index
Universidad Nacional Autónoma 
de México iUcn sampled red 
list index
Universidad de Puerto Rico  
iUcn sampled red list index
Universidad de Salamanca (Spain) 
iUcn sampled red list index
Universidad del Valle (Colombia) 
iUcn sampled red list index
Universidad del Zulia (Venezuela) 
iUcn sampled red list index
Universidad Juárez Autónoma 
de Tabasco (Mexico)  
iUcn sampled red list index
Universidad Nacional Mayor de 
San Marcos (Peru) iUcn sampled 
red list index
Universidad Rey Juan Carlos 
(Spain) role of individual biology 
in determining population level 
processes in vertebrates

Universidad San Francisco de 
Quito (Ecuador) iUcn sampled 
red list index
Universidade de Brasília (Brazil) 
iUcn sampled red list index
Universidade de São Paulo (Brazil) 
iUcn sampled red list index
Universidade do Estado do Rio 
de Janeiro (Brazil) iUcn sampled 
red list index
Universidade do Vale do Itajaí 
(Brazil) iUcn sampled red  
list index
Universidade Federal da Bahia 
(Brazil) iUcn sampled red  
list index
Universidade Federal da Paraíba 
(Brazil) iUcn sampled red  
list index
Universidade Federal de Mato 
Grosso (Brazil) iUcn sampled  
red list index
Universidade Federal do  
Rio Grande do Norte (Brazil) 
iUcn sampled red list index
Universidade Tuiuti do Paraná 
(Brazil) iUcn sampled red  
list index
Università di Firenze (Italy)  
iUcn sampled red list index
Université Cadi Ayyad (Morocco) 
iUcn sampled red list index
Université de Poitiers (France) 
iUcn sampled red list index
Université de Savoie (France) 
Determinants of Batrachochytrium 
dendrobatidis emergence in 
european amphibian populations
Universiti Malaysia Sarawak 
(Malaysia) iUcn sampled  
red list index
University of Aberdeen cetacean 
strandings programme; Deep-sea 
fauna of oceanic islands; odorant 
receptor gene expression in 
homing in atlantic salmon
University of Adelaide (Australia) 
ecology and evolution of invasive 
alien species; sexual selection 
and the hihi; ecology and 
evolution of introduced avian 
malaria; comparative studies 
linking ecology, evolution and 
physiology; extinction, island 
biogeography and community 
structure in island birds; Prayer 
animal releases in taiwan:  
analysis of an eastern pathway  
to biological invasions; global 
study of the richness, spread  
and impacts of exotic birds
University of Agricultural 
Science and Veterinary Medicine 
(Romania) iUcn sampled red 
list index
University of Alberta (Canada) 
iUcn sampled red list index
University of Auckland  
(New Zealand) automatic 
detection, parameterisation  
and species identification systems 
for bat echolocation calls
University of Aveiro (Portugal) 
Mammal diversity and soil 
functional integrity across  
habitat gradients in Brazil
University of the Azores 
(Portugal) Deep-sea fauna  
of oceanic islands

University of Bath cooperation 
in a eusocial tropical paper wasp; 
comparative studies linking 
ecology, evolution and physiology
University of Bayreuth (Germany) 
Determinants of occurrence, 
distribution and abundance  
in african mammals 
University of Birmingham 
comparative studies linking 
ecology, evolution and physiology
University of Bonn (Germany) 
Predator-prey size relationships 
and evolution of giganticism  
in dinosaurs
University of Braunschweig 
(Germany) iUcn sampled  
red list index
University of Bremen (Germany) 
Deep-sea fauna of oceanic islands
University of Bristol individual 
optimisation and social constraints 
in group-living vertebrates; 
Unicolonial ants, electricity  
and conservation
University of California (USA) 
samburu-laikipia wild Dog Project; 
iUcn sampled red list index
University of Cambridge 
MHc, parasite loads and mate 
choice in desert baboons; 
evolutionary genetics of 
cooperation in meerkats; wildlife 
immunogenetics; sexual selection 
and the hihi; Potentially zoonotic 
viruses in Eidolon helvum; iUcn 
sampled red list index; signal 
content of plumage colour; risk 
of zoonotic disease spillover 
from fruit bats to humans in 
ghana; epidemiological aspects 
of amphibian chytridiomycosis; 
role of host movement and 
sexual behaviour in transmission 
of chytrid fungus in amphibians; 
influence of climate change on bat 
communities and effectiveness 
of protected areas in Mexico; 
adaption to captivity in corncrake; 
sexual conflict and social control 
of female mating strategies in a 
wild primate; Drivers of disease 
dynamics in africa; Health-seeking 
behaviours relating to febrile 
and encephalitic illness in rural 
ghana; investigation of a novel 
henipavirus in african bats 
University of Canberra (Australia) 
iUcn sampled red list index; 
extinction, island biogeography 
and community structure in  
island birds
University of Copenhagen 
(Denmark) evolution of 
personality in social species
University of Dublin (Ireland) 
iUcn sampled red list index
University of East Anglia 
Management of bumblebee 
habitat in agricultural landscapes; 
garden wildlife Health; iUcn 
sampled red list index; evolution 
and diversification of ants 
University of Edinburgh 
Beeworm: bumblebee-nematode 
host-parasite interaction; 
emerging disease threats to UK 
newts; evolutionary genetics of 
cooperation in meerkats

University of Exeter genetics of 
caste determination in polistine 
wasps; ecology and evolution 
of introduced avian malaria; 
comparative transcriptomics 
of midwife toads associated 
with emergence of ranavirus 
in iberia; susceptibility of social 
species to population decline in 
changing environments; cetacean 
strandings around the UK coast 
University of Florida (USA)  
iUcn sampled red list index  
University of the Free State 
(South Africa) iUcn sampled  
red list index
University of Fribourg 
(Switzerland) ecology and 
evolution of invasive alien species
University of Ghana Potentially 
zoonotic viruses in Eidolon helvum; 
Drivers of disease dynamics  
in africa
University of Glasgow  
iUcn sampled red list index
University of Granada (Spain) 
iUcn sampled red list index
University of Guam  
iUcn sampled red list index
University of Guayaquil 
(Ecuador) Building capacity  
and determining disease threats 
to galápagos taxa; Parasites  
as tools for biogeography  
and population history of 
galápagos giant tortoises 
University of Hong Kong  
iUcn sampled red list index
University of Hyogo (Japan)  
iUcn sampled red list index
University of Illinois (USA) 
a biomolecular approach to 
understanding urogenital 
carcinoma in california sea lions; 
iUcn sampled red list index
University of Innsbruck (Austria) 
iUcn sampled red list index
University of Kansas (USA)  
iUcn sampled red list index
University of Kent Mitigating the 
emergence of Batrachochytrium 
dendrobatidis in the Mallorcan 
midwife toad; invasive species as 
vectors of disease and amphibian 
declines; Factors influencing 
cooperative behaviour and 
group performance in humans; 
conservation status of european 
bats; implications of infectious 
disease for the global trade and 
conservation of amphibians; 
invasive species as vectors of 
disease in amphibians; sexual 
selection and the hihi; assessing 
the conservation issue of 
aesculapian snakes introduced 
onto crown lands; iUcn sampled 
red list index; Metapopulation 
genetics in Mauritius pink 
pigeons; improving the impact 
of amphibian conservation 
programmes; new analytical 
methods for camera-trap 
data; Disease risk analysis for 
reintroduction programmes; 
emergence, epidemiology and 
impact of chytridiomycosis in the 
mountain chicken frog; role of 
individual biology in determining 

population level processes  
in vertebrates
University of Koblenz-Landau 
(Germany) iUcn sampled red 
list index
University of Eastern Finland – 
Kuopio (Finland) iUcn sampled 
red list index
University of Las Palmas (Spain) 
cetacean strandings around the 
UK coast; iUcn sampled red  
list index 
University of Lausanne 
(Switzerland) evolution of nest 
drifting by workers of the tropical 
paper wasp
University of Leeds Parasitism, 
immunity and sexual dimorphism 
in the galápagos sea lion; 
Determining disease threats 
to endemic galápagos taxa; 
Dynamics of reproductive 
dominance in dinosaur ants;  
iUcn sampled red list index; 
Parasites as tools for biogeography 
and population history of 
galápagos giant tortoises
University of Liverpool cetacean 
strandings around the UK coast; 
the role of individual biology in 
determining population-level 
processes in vertebrates
University of Ljubljana (Slovenia) 
iUcn sampled red list index
University of London, Imperial 
College comparative studies 
linking ecology, evolution and 
physiology; energetic constraints 
on animal ecology; Mammalian 
community structure and 
dynamics across gradients of 
land-use intensity in Malaysian 
Borneo; Determinants of pathogen 
distribution and prevalence in 
a multi-host and island system; 
alternative livelihood approach 
to improving sustainability of 
bushmeat hunting in west and 
central africa; Mitigating the 
emergence of Batrachochytrium 
dendrobatidis in the Mallorcan 
midwife toad; Determinants of 
Batrachochytrium dendrobatidis 
emergence in european 
amphibian populations; 
Population-level cost of 
Batrachochytrium dendrobatidis 
infection in the Pyrenean midwife 
toad; spatial global biodiversity 
monitoring in the context of data 
uncertainty; invasive species as 
vectors of disease in amphibians; 
emerging disease threats to 
newts in the UK; epidemiology 
of amphibian chytridiomycosis; 
Modelling amphibian response to 
chytrid infection; iUcn sampled 
red list index; Modelling the 
dynamics of translocated 
populations; ecosystem services 
in ghana: understanding the 
human component; Dynamics 
of large mammal range collapse 
and extinction: evidence from 
the Holocene record; Bovine 
tuberculosis in cattle and 
badgers; Determinants of tiger 
occurrence and population 
viability in fragmented landscapes; 
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Disease susceptibility in three 
amphibian species; the role of 
individual biology in determining 
population-level processes in 
vertebrates; susceptibility of social 
species to population decline 
in changing environments; 
Management interventions 
for large mammal populations 
in cambodia; ecological and 
genetic determinants of grey 
squirrel expansion in italy and 
Britain; whole genome analysis of 
Batrachochytrium dendrobatidis; 
Patterns and processes in natural 
population declines; testing the 
‘out of africa’ hypothesis for the 
emergence of lethal amphibian 
chytridiomycosis; comparative 
transcriptomics of midwife toads 
associated with emergence of 
ranavirus in iberia; Diagnosing 
deleterious biodiversity change; 
inferring extinction risk from 
vertebrate population trends; 
african lion population genetics; 
effects of agricultural intensification 
on biodiversity in chaco argentina; 
adaptation to captivity in 
corncrake; Leptodactylus fallax 
and Alytes muletensis as models to 
investigate mitigation strategies 
for chytridiomycosis; evolutionary 
potential of living fossils
University of London, Kings 
College environmental change in 
riparian ecosystems: development 
of a new policy-planning tool
University of London, Queen 
Mary sex, flies and fungus; 
epidemiology of poxviruses in 
squirrels; identifying emerging 
disease threats to UK newts; Forest 
fragmentation and parasitism 
of Malaysian amphibians; 
learning and social information 
use in foraging bumblebees; 
comparative transcriptomics of 
midwife toads associated with 
emergence of ranavirus in iberia
University of London, Royal 
Holloway west indian mammal 
extinctions; Primates of the 
caribbean: using historical era 
introductions of primates to the 
lesser antilles to understand 
rates of island evolution; 
Beeworm: bumblebee-nematode 
host-parasite interaction; are 
bumblebees the extended 
phenotype of nematodes? 
a transcriptomics approach; 
Quaternary mammal extinction 
dynamics in asia
University of London, University 
College London constraints on 
recovery of small populations: 
the Hainan gibbon case study; 
Biodiversity, ecosystem services, 
social sustainability and tipping 
points in african drylands; large 
felid ecology and interactions with 
humans in the algerian sahara; 
social and ecological dynamics of 
the bushmeat trade; How many 
tigers? investigating validity of 
population estimates from camera 
trap data; Marine resources, 
livelihoods and conservation 

around a west african marine 
protected area; Factors influencing 
cooperative behaviour in group 
performance in humans; Human-
wildlife conflict, wellbeing and 
economic opportunity: coexisting 
with carnivores in the gobi Desert; 
climate change, drought impacts 
and mitigation of human-wildlife 
conflict in east african rangelands: 
the case of amboseli; effectiveness 
of marine protected areas for 
protecting migratory pelagic 
fish species; Drivers of disease 
dynamics in africa; Primates of 
the caribbean: using historical 
era introductions of primates to 
the lesser antilles to understand 
rates of island evolution; 
Mobile gaming, citizen science 
and biodiversity; Phenotypic 
plasticity in tropical paper wasps; 
Unicolonial ants, electricity 
and conservation; addressing 
information needs in cheetah; 
cultural and biological values of 
highland lakes in Papua, indonesia; 
Prayer animal releases in taiwan: 
analysis of an eastern pathway to 
biological invasions; comparative 
transcriptomics of midwife toads 
associated with emergence of 
ranavirus in iberia; global study 
of richness, spread and impacts 
of exotic birds; tiger conservation 
and dam development in the 
tribal forests of northeast india
University of Lyon (France) 
the role of individual biology in 
determining population-level 
processes in vertebrates
University of Marburg (Germany) 
iUcn sampled red list index
University of Minnesota (USA) 
iUcn sampled red list index
University of Missouri (USA) 
Building capacity and determining 
disease threats to galápagos taxa
University of Montpellier 
(France) sexual conflict and 
social control of female mating 
strategies in a wild primate 
University of New Mexico  
(USA) energetic constraints  
on animal ecology
University of Niš (Serbia)  
iUcn sampled red list index
University of Oklahoma (USA) 
iUcn sampled red list index
University of Oslo (Norway) 
the role of individual biology in 
determining population-level 
processes in vertebrates
University of Otago (New 
Zealand) iUcn sampled red  
list index
University of Oxford Population 
genetic units in the ethiopian 
wolf; conservation genetics 
of adders in the UK; camera 
trapping as a census tool; iUcn 
sampled red list index; west 
indian mammal extinctions; 
antarctic monitoring; regional 
red list Programme; role of 
social information in mediating 
individual fitness and population 
dynamics; Quantifying effects of 
environmental disturbance on 

community interactions using 
camera traps
University of the Pacific (USA) 
iUcn sampled red list index
University of the Philippines 
iUcn sampled red list index
University of Portsmouth 
genomic aspects of Dna  
damage induced by  
germplasm cryopreservation
University of Presov (Slovakia) 
iUcn sampled red list index
University of Pretoria  
(South Africa) iUcn sampled  
red list index 
University of Queensland 
(Australia) comparative studies 
linking ecology, evolution and 
physiology; iUcn sampled red 
list index
University of Quintana Roo 
(Mexico) iUcn sampled red  
list index
University of Reading ecology 
of the solenodon and hutia in 
agricultural and native forest 
systems in Dominica
University of Rochester (USA) 
Modelling the amphibian 
response to infection by 
Batrachochytrium dendrobatidis
University of Roehampton 
individual optimisation and 
social constraints in group-living 
vertebrates; sexual conflict and 
social control of female mating 
strategies in a wild primate
University of Salzburg (Austria) 
iUcn sampled red list index
University of San Carlos 
(Philippines) iUcn sampled  
red list index
University of San Diego  
(USA) energetic constraints  
on animal ecology
University of Sheffield 
comparative studies linking 
ecology, evolution and 
physiology; ecology and 
evolution of invasive alien 
species; cascading extinctions 
and the design of ecological 
risk indicators; genomic aspects 
of Dna damage induced by 
germplasm cryopreservation; 
wildlife in a changing world: 
linking abundance dynamics to 
ecosystem function for enhanced 
environmental decision  
making; Microevolutionary 
response to climate change  
in wild populations
University of Siena (Italy)  
ecology and evolution of invasive 
alien species
University of Southampton 
Deep-sea fauna of oceanic islands
University of St Andrews 
iUcn sampled red list index; 
ecosystem service provision  
and adaptive management  
in the solomon islands; 
Monitoring ganges river  
dolphin in southern Bangladesh
University of Sussex Molecular 
basis of a major evolutionary 
transition; chytrid effects on 
natterjack toad population 
genetics; Drivers of disease 

dynamics in africa; Health-seeking 
behaviours relating to febrile and 
encephalitic illness in rural ghana
University of Sydney (Australia) 
iUcn sampled red list index
University of Tasmania (Australia) 
iUcn sampled red list index
University of Tennessee (USA) 
iUcn sampled red list index; 
extinction, island biogeography 
and community structure in  
island birds
University of Texas (USA) 
regional red list Programme; 
iUcn sampled red list index
University of Trier (Germany) 
iUcn sampled red list index
University of Tromsø (Norway) 
Deep-sea fauna of oceanic islands
University of Victoria (Canada) 
conservation genetics of the 
Pacific sleeper shark; Determinants 
of pathogen distribution and 
prevalence in a multihost and 
island system
University of Virginia (USA) 
energetic constraints on  
animal ecology
University of Wageningen  
(The Netherlands) camera 
trapping as a census tool; 
comparative studies linking 
ecology, evolution and physiology
University of Washington (USA) 
long-term demography of the 
serengeti cheetah population
University of the West Indies 
(Jamaica) iUcn sampled red 
list index
University of Western Australia 
iUcn sampled red list index
University of Western Sydney 
(Australia) susceptibility of social 
species to population decline  
in changing environments
University of Wisconsin (USA) 
iUcn sampled red list index
University of the Witwatersrand 
(South Africa) iUcn sampled red 
list index
University of Würzburg 
(Germany) evolution of nest-
drifting by workers of the tropical 
paper wasp; Determinants of 
occurrence, distribution and 
abundance of african mammals
University of York iUcn sampled 
red list index
Yüzüncü Yıl University (Turkey) 
signal content of plumage colour
University of Zurich  
(Switzerland) Determinants of 
Batrachochytrium dendrobatidis 
emergence in european 
amphibian populations; iUcn 
sampled red list index; Micro-
evolutionary response to climate 
change in wild populations
Veterinary Services Division 
(Dominica) chytridiomycosis 
emergence in Dominica; 
implementation of a regional 
management plan for amphibians 
in the caribbean 
Veterinary Services Division 
(Ghana) zoonotic virus infections 
in Eidolon helvum
Villanova University (USA)  
iUcn sampled red list index

Virginia Tech University (USA) 
Hunting behaviour in  
serengeti cheetah
West University of Timisoara 
(Romania) iUcn sampled red 
list index
Wetlands Institute (USA)  
iUcn sampled red list index
Whittier College (USA)  
iUcn sampled red list index
Wildlife Conservation Society 
(USA) long-term demography of 
the serengeti cheetah population; 
occurrence, distribution and 
abundance of african mammals; 
the role of individual biology in 
determining population-level 
processes in vertebrates; cUt plan 
for large carnivore management 
in tanzania; implementation 
of a national plan for carnivore 
conservation in tanzania
Wildlife Division (Ghana) 
Potentially zoonotic viruses  
in Eidolon helvum
Wildlife Trust for India  
iUcn sampled red list index
Wildlife Trusts UK Disease risk 
analysis and health surveillance for 
the species recovery programme
WildScreen iUcn sampled red 
list index
Woods Hole Oceanographic 
Institute (USA) cetacean 
strandings around the UK coast
Worcester Polytechnic Institute 
(USA) iUcn sampled red  
list index
Working Dogs for Conservation 
(USA) long-term demography of 
the serengeti cheetah population
World Dragonfly Association 
iUcn sampled red list index
World Wildlife Fund International 
living Planet index; Drivers of 
extinction: lessons from recent 
extinctions; Developing national 
measures of biodiversity change
Xerces Society for Invertebrate 
Conservation (USA)  
iUcn sampled red list index
Xuzhou Normal University 
(China) iUcn sampled red  
list index
Yale University (USA) ecology and 
evolution of invasive alien species
Yibin University (China)  
iUcn sampled red list index
‘Zirichiltaggi’, Sardinian Wildlife 
Conservation (Italy) Disease 
threats to endangered sardinian 
newts; Using spatial genetics 
to infer host movement and 
transmission probability
Zoo Atlanta (USA)  
iUcn sampled red list index
Zoological Museum of 
Copenhagen, Natural History 
Museum of Denmark  
iUcn sampled red list index
Zoological Survey of India  
iUcn sampled red list index
Zoologisches 
Forschungsmuseum  
Alexander Koenig  
(Germany) iUcn sampled  
red list index
Zootropic (Guatemala) iUcn 
sampled red list index
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Baláž, v, vörös, J, garner, t and 
Bielby, J (2012) taxonomic 
and geographic selectivity of 
Batrachochytrium dendrobatidis 
in europe: assessing risk and 
directing future monitoring. 
world congress of Herpetology 
conference 2012, vancouver, 
canada, 8-14 august 2012: 36-37.

ioZ staff and students have contributed to a huge range 
of publications over the 2012–2013 academic year.

Bataille, a, Fournié, g, cruz, 
M, cedeño, v, Parker, Pg, 
cunningham, aa and goodman, 
sJ (2012) Host selection and 
parasite infection in Aedes 
taeniorhynchus, endemic disease 
vector in the galápagos islands. 
Infection, Genetics and Evolution  
12: 1831-1841.

Bateman, aw, ozgul, a, nielsen, JF, 
coulson, t and clutton-Brock, tH 
(2013) social structure mediates 
environmental effects on group 
size in an obligate cooperative 
breeder, Suricata suricatta. Ecology 
94: 587-597.

Bell, e and sumner, s 
(2013) ecology and social 
organisation of wasps. eLS, Doi: 
10.1002/9780470015902.a0023597.

Bielby, J, Bosch, J, Fisher, M 
and garner, t (2012) stuff the 
envelope: temperature-associated 
mortality does not match the 
expectations of laboratory 
estimates of Batrachochytrium 
dendrobatidis physiological 
requirements. world congress of 
Herpetology conference 2012, 
vancouver, canada, 8-14 august 
2012: 61-62.

Bielby, J, Bovero, s, angelini, c, 
Favelli, M, gazzaniga, e, Perkins, M, 
sotgiu, g, tessa, g and garner, twJ 
(2013) geographic and taxonomic 
variation in Batrachochytrium 
dendrobatidis infection and 
transmission within a highly 
endemic amphibian community, 
Diversity and Distributions 19: 
1153-1163.

Bird, JP and Blackburn, tM  
(2011) observations of large 
raptors in northeast sudan.  
Scopus 31: 19-27.

Blackburn, tM and Bird, JP (2013) 
the distribution of gull Larus 
species on the red sea coast  
of sudan. Scopus 32: 10-18.

Blackburn, tM, Monroe, MJ, 
lawson, B, cassey, P and ewen, 
Jg (2013) Body size changes in 
passerine birds introduced to  
new zealand from the UK. 
NeoBiota 17: 1-18. 

Blackburn, tM, Prowse, taa, 
lockwood, Jl and cassey, P 
(2013) Propagule pressure as a 
driver of establishment success 

alemu, JB, cazabon-Mannette, 
Mne, cunningham, aa, 
Dempewolf, l, Hailey, a, Mannette, 
rP, naranjit, Kt, Perkins, Mw 
and schmidt-roach, acJ (2013) 
Presence of the chytrid fungus 
Batrachochytrium dendrobatidis 
in a vulnerable frog in trinidad, 
west indies. Endangered Species 
Research 20: 131-136.

ameca y Juárez, ei, Mace, gM, 
cowlishaw, g, cornforth, wa 
and Pettorelli, n (2013) assessing 
exposure to extreme climatic 
events for terrestrial mammals. 
Conservation Letters 6: 145-153.

ameca y Juárez, ei, Mace, gM, 
cowlishaw, g and Pettorelli, 
n (2013) identifying species’ 
characteristics associated with 
natural population die-offs in 
mammals. Animal Conservation, 
Doi: 10.1111/acv.12053.

ansari, Ms, rakha, Ba, andrabi, 
sMH, Ullah, n, iqbal, r, Holt, wv 
and akhter, s (2012) glutathione-
supplemented tris-citric acid 
extender improves the post-thaw 
quality and in vivo fertility of 
buffalo (Bubalus bubalis) bull 
spermatozoa. Reproductive  
Biology 12: 271-276.

arbelo, M, de los Monteros, ae, 
Herráez, P, andrada, M, sierra, 
e, rodríguez, F, Jepson, PD and 
Fernández, a (2013) Pathology 
and causes of death of stranded 
cetaceans in the canary islands 
(1999-2005). Diseases of Aquatic 
Organisms 103: 87-99.

ariani, cv, Pickles, rsa, Jordan, wc, 
lobo-Hajdu, g and rocha, cFD 
(2013) Mitochondrial Dna and 
microsatellite loci data supporting 
a management plan for a critically 
endangered lizard from Brazil. 
Conservation Genetics, Doi: 
10.1007/s10592-013-0484-9.

asher, cl, nascimento, Fs, sumner, 
s and Hughes, woH (2013) 
Division of labour and risk taking 
in the dinosaur ant, Dinoponera 
quadriceps (Hymenoptera: 
Formicidae). Myrmecological  
News 18: 121-129.

Baker, K, Barr, J, Hayman, 
D, crameri, g, suu-ire, r, 
Broder, c, wang, l, wood, J 
and cunningham, aa (2012) 
Henipavirus infection dynamics 

wild marine mammal PLoS  
One 8(6): e67132.

Brown, ta, Belt, st, Ferguson, 
sH, yurkowski, DJ, Davison, nJ, 
Barnett, JeF and Jepson, PD (2013) 
identification of the sea ice diatom 
biomarker iP25 and related lipids 
in marine mammals: a potential 
method for investigating regional 
variations in dietary sources 
within higher trophic level marine 
systems. Journal of Experimental 
Marine Biology and Ecology 441: 
99-104.

cantú-salazar, l, orme, cDl, 
rasmussen, Pc, Blackburn, 
tM and gaston, KJ (2013) the 
performance of the global 
protected area system in 
capturing vertebrate geographic 
ranges. Biodiversity and 
Conservation 22: 1033-1047.

carter, aJ, Feeney, we, Marshall, 
HH, cowlishaw, g and Heinsohn, 
r (2012) animal personality: 
what are behavioural ecologists 
measuring? Biological Reviews  
88: 465-475.

carter, aJ, Marshall, HM, Heinsohn, 
r and cowlishaw, g (2012) How 
not to measure boldness: novel 
object and antipredator responses 
are not the same in wild baboons. 
Animal Behaviour 84: 603-609.

cassey, P, Mikšík, i, Portugal, sJ, 
Maurer, g, ewen, Jg, zarate, e, 
sewell, Ma, Karadas, F, grim, t 
and Hauber, Me (2012) avian 
eggshell pigments are not 
consistently correlated with colour 
measurements or egg constituents 
in two Turdus thrushes. Journal of 
Avian Biology 43: 503-512.

chatterjee, HJ, tse, Jsy and turvey, 
st (2012) Using ecological niche 
modelling to predict spatial and 
temporal distribution patterns in 
chinese gibbons: lessons from 
the present and the past. Folia 
Primatologica 83: 85-99.

chauvenet, alM, ewen, Jg, 
armstrong, DP, Blackburn,  
tM and Pettorelli, n (2013) 
Maximizing the success of  
assisted colonizations. Animal  
Conservation 16: 161-169.

clark, Fe and smith, lJ (2013) 
effect of a cognitive challenge 
device containing food and 

Publications

ZSL zoology review / PUBLICaTIonS



34 ZSL zoology review 2012/13

non-food rewards on chimpanzee 
well-being. American Journal  
of Primatology 75: 807-816.

clements, cF (2013) Public  
interest in the extinction 
of a species may lead to an 
increase in donations to a large 
conservation charity. Biodiversity 
and Conservation, Doi: 10.1007/
s10531-013-0535-z.

clements, cF, worsfold, nt, 
warren, PH, collen, B, clark, n, 
Blackburn, tM and Petchey, ol 
(2013) experimentally testing 
the accuracy of an extinction 
estimator: solow’s optimal linear 
estimation model. Journal of 
Animal Ecology 82: 345-354.

codron, D, carbone, c, Müller, 
DwH and clauss, M (2012) 
ontogenetic niche shifts in 
dinosaurs influenced size, diversity 
and extinction in terrestrial 
vertebrates. Biology Letters  
8: 620-623.

codron, D, carbone, c, Müller, 
DwH and clauss, M (2013) 
ecological modelling, size 
distributions and taphonomic 
size bias in dinosaur faunas:  
reply to Brown et al. Biology 
Letters 9: 20120922. 

collen, B, Böhm, M, Kemp, r 
and Baillie, JeM (2012) Spineless: 
status and trends of the world’s 
invertebrates. london: zoological 
society of london.

collen, B, whitton, F, Dyer, ee, 
Baillie, JeM, cumberlidge,  
n, Darwall, wrt, Pollock, c, 
richman, ni, soulsby, a-M and 
Böhm, M (2013) global patterns  
of freshwater species diversity,
threat and endemism. Global 
Ecology and Biogeography,  
Doi: 10.1111/geb.12096.

colvile, KM, lawson, B, Pocknell, 
aM, Dagleish, MP, John, sK 
and cunningham, aa (2012) 
chlamydiosis in British songbirds. 
Veterinary Record 171: 177. 

cornforth, wa, Fatoyinbo, te, 
Freemantle, tP and Pettorelli, n 
(2013) advanced land observing 
satellite Phased array type  
l-band sar (alos Palsar) 
to inform the conservation of 
mangroves: sundarbans as  
a case study. Remote Sensing  
5: 224-237.

couper, D and Bexton, s (2012) 
veterinary care of wild owl 
casualties. In Practice 34: 270-281.

creel, s, Becker, Ms, Durant, 
sM, Pettorelli, n, woodroffe, r, 
Bashir, s, Jacobson, a et al (2013) 
conserving large populations of 
lions – the argument for fences 

has holes. Ecology Letters, Doi: 
10.1111/ele.12145.

cunningham, aa, Dobson, aP 
and Hudson, PJ (2012) Disease 
invasion: impacts on biodiversity 
and human health Philosophical 
Transactions of the Royal Society of 
London Series B 367: 2804-2806.

cunningham, a, Feng, z, Meredith, 
H, wei, g, liu, X and wu, M 
(2012) conservation threats and 
opportunities of the chinese giant 
salamander farming industry. 
Sustaining Ecosystems, Supporting 
Health – the 4th Biennial 
conference of international 
association for ecology and 
Health, Kunming, Pr china, 15-18 
october 2012: abstract no 51. 

Davies, tK, stevens, g, Meekan, 
Mg, struve, J and rowcliffe, JM 
(2012) can citizen science monitor 
whale-shark aggregations? 
investigating bias in mark-
recapture modelling using 
identification photographs 
sourced from the public. Wildlife 
Research 39: 696-704.

Davison, nJ, Barnett, JeF, Perrett, 
ll, Dawson, ce, Perkins, Mw, 
Deaville, rc and Jepson, PD (2013) 
Meningoencephalitis and arthritis 
associated with Brucella ceti in a 
short-beaked common dolphin 
(Delphinus delphis). Journal of 
Wildlife Diseases 49: 632-636.

Dawson, eH, avarguès-weber, a, 
chittka, l and leadbeater, e (2013) 
learning by observation emerges 
from simple associations in an 
insect model. Current Biology 23: 
727-730.

Di Fonzo, M, collen, B and Mace, 
gM (2013) a new method for 
identifying rapid decline dynamics 
in wild vertebrate populations. 
Ecology and Evolution 3: 2378-2391. 

Doherty-Bone, tM, gonwouo, nl, 
Hirschfeld, M, ohst, t, weldon, 
c, Perkins, M, Kouete, Mt, 
Browne, rK, loader, sP, gower, 
DJ, wilkinson, Mw, rödel, Mo, 
Penner, J, Barej, MF, schmitz, 
a, Plötner, J and cunningham, 
aa (2013) Batrachochytrium 
dendrobatidis in amphibians of 
cameroon, including first records 
for caecilians. Diseases of Aquatic 
Organisms 102: 187-194.

Duncan, c, chauvenet, alM, 
Mcrae, lM and Pettorelli, n (2012) 
Predicting the future impact of 
droughts on ungulate populations 
in arid and semi-arid environments. 
PLoS One 7(12): e51490.

Duncan, rP, Boyer, ag and 
Blackburn, tM (2013) Magnitude 
and variation of prehistoric 
bird extinctions in the Pacific. 

Proceedings of the National 
Academy of Sciences of the United 
States of America 110: 6436-6441.

eastwood, g, goodman, sJ, 
cunningham, aa and Kramer, 
lD (2013) Aedes taeniorhynchus 
vectorial capacity informs a pre-
emptive assessment of west nile 
virus establishment in galápagos. 
Scientific Reports 3: art no 1519, 
Doi: 10.1038/srep01519.

english, aK, chauvenet, alM, 
safi, K and Pettorelli, n (2012) 
reassessing the determinants of 
breeding synchrony in ungulates. 
PLoS One 7(7): e41444.

ewen, Jg, adams, l and renwick, 
r (2013) new zealand species 
recovery groups and their role 
in evidence-based conservation. 
Journal of Applied Ecology  
50: 281-285.

ewen, Jg, Bensch, s, Blackburn, 
tM, Bonneaud, c, Brown, r, cassey, 
P, clarke, rH and Pérez-tris, J (2012) 
establishment of exotic parasites: 
the origins and characteristics of 
an avian malaria community in an 
isolated island avifauna. Ecology 
Letters 15: 1112-1119.

Faruk, a, Belabut, D, ahmad, n, 
Knell, rJ and garner, twJ (2013) 
effects of oil-palm plantations 
on diversity of tropical anurans. 
Conservation Biology 27: 615-624.

Faruk, a, Belabut, D, norhayati, 
a, Knell, r and garner, t (2012) 
evaluating the impact of oil 
palm plantations on tropical 
amphibians. world congress of 
Herpetology conference 2012, 
vancouver, canada, 8-14 august 
2012: 204.

Fernández, a, arbelo, M and 
Martin, v (2013) no mass 
strandings since sonar ban. 
Nature 497: 317.

Foster, J, smith, F and 
cunningham, a (2012)  
working with volunteer  
surveyors to determine the 
distribution of chytrid fungus  
in the UK. world congress  
of Herpetology conference  
2012, vancouver, canada,  
8-14 august 2012: 220-221.

Freemantle, tP, wacher, t, newby, 
J and Pettorelli, n (2013) earth 
observation: overlooked potential 
to support species reintroduction 
programmes. African Journal of 
Ecology 51: 482-492.

garcía-rangel, s and Pettorelli, 
n (2012) thinking spatially: 
the importance of geospatial 
techniques for carnivore 
conservation. Ecological 
Informatics 14: 84-89.

garner, t, Fisher, M, Bosch, J 
and Bielby, J (2012) the baby 
or the bathwater: are invasive 
parasites really more dangerous 
than unstable host/parasite 
environments? world congress  
of Herpetology conference  
2012, vancouver, canada,  
8-14 august 2012: 238.

gill, DJc, Fa, Je, rowcliffe, JM 
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