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The Red panda Ailurus fulgens is an Endangered small
carnivore that occurs in Bhutan, India, Myanmar,
Nepal and the People’s Republic of China. Wild popu-
lations of Red pandas have declined by 50% over the
last three generations as a result of habitat loss and
fragmentation, hunting and poaching. In 1979 an inter-
national studbook was established for the species to
monitor the demographically small and unstable popu-
lation in human care. At that time the breeding results
were poor. In 1985 a European Endangered Species
Programme (EEP) was initiated and from then onwards
the Red panda population started to grow as improved
breeding techniques were utilized. As at 31 December
2019 there were 407 Red pandas: 177.228.2
(♂♂.♀♀.??) in the EEP housed at 182 institutions. The
EEP developed in stages over four decades, from a
small population of Red pandas with low breeding suc-
cess and high mortality, to a popular breeding pro-
gramme with high breeding success and direct links to
in situ conservation. However, there are still challenges
that need to be addressed, such as mean kinship and
genetic diversity, climate change and its effects on
juvenile mortality, and the welfare of individuals
housed in long-term bachelor groups. These issues are
highlighted to encourage future research into the con-
servation of this species with some indications given
of what zoos can do to find solutions to the most-
pressing challenges.

Key-words: breeding; EEP; in situ conservation;
population management; red panda; studbook.

INTRODUCTION

The Red panda Ailurus fulgens, also known
as the Lesser panda, is an Endangered
member of the Carnivora with herbivorous

tendencies (especially the leaves and shoots
of bamboo) (IUCN, 2019). Its ancestors
once roamed throughout the whole Eurasia
region (Mayr, 1986). At the time of writing,
two subspecies are recognized, namely Ail-
urus fulgens fulgens and Ailurus fulgens
styani. Populations of both subspecies are
sporadically distributed among bamboo for-
ests; A. f. fulgens in Nepal, India and Bhu-
tan, and A. f. styani in Myanmar and south-
western China (Su et al., 2001; Li et al.,
2005). Wild populations of Red pandas
have declined by 50% over the last three
generations, mainly as a result of habitat
loss and fragmentation, hunting and poach-
ing (Wei et al., 1999; Choudhury, 2001;
Jha, 2011). Accordingly, in 2015 the status
of the wild population was upgraded from
Vulnerable (VU) to Endangered (EN) on
the International Union for Conservation of
Nature (IUCN) Red List (IUCN, 2019).
Because of the critical situation facing wild
populations, breeding programmes for Red
pandas in human care have to be consid-
ered and recognized as appropriate assur-
ance populations (Zhang, L., et al., 2008).
At the time of writing, Padmaja Himalayan
Zoo in India and the West Bengal Zoo
Authority (India) are planning to introduce
four captive-bred Red pandas to the Sin-
galila National Park (India) (A. Banerjee,
‘Workshop on conservation of red pandas’,
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Millennium Post, 25 April 2019, http://
www.millenniumpost.in/kolkata/workshop-
on-conservation-of-red-pandas-350532). The
hope is that this will be the first step towards
a functional reintroduction programme in
cooperation with several zoos.

The Red panda European Endangered
Species Programme [EEP: now the Euro-
pean Association of Zoos and Aquaria
(EAZA) Ex situ Programme] was estab-
lished in 1985; however, the international
studbook was approved in 1978 and, there-
fore, the European population of Red pan-
das was already being monitored. From
1982 onwards, the international studbook
was divided into five regions, namely (1)
North America, (2) mainland Europe, (3)
Great Britain and Scandinavia, (4) Aus-
tralia and (5) all other countries (Glatston
& Princee, 1993). The monitoring of the
European Red panda population in the
early years of the international studbook
(i.e. 1978–1985) revealed that the popula-
tion was small in size and demographically
unstable, and breeding results were poor
(Glatston, 1998). From 1985 onwards, the
numbers of individuals and holding institu-
tions started to increase in stages and,
eventually, the Red panda EEP became a
successful breeding programme with direct
links to in situ conservation programmes
and that facilitates research. As at 31
December 2019, the total Red panda EEP
population contained 407 individuals:
177.228.2 (♂♂.♀♀.??) housed at 182 institu-
tions (studbook data: Sparks data set
updated to 31 December 2019). The
increases in the total number of individual
Red pandas in human care and the number
of participating institutions through the
years (1978–2019) is given in Fig. 1. In
this article, in order to chronicle the trends
in the development of the Red panda EEP
population, the authors have divided the
timeline into four periods: 1978–1985,
1985–2000, 2000–2009 and 2009–2019.

These time periods make it possible to
address various notable occurrences. For
example, between 1978 and 1985 the inter-
national studbook was under way and the

European population was being monitored
within those data. However, during that
period the total number of Red pandas in
the population decreased and the situation
became critical. Then between 1985 and
2000 the population of Red pandas started
to increase once the EEP was established.
This led to measures being taken to reduce
the population size again because predicted
carrying capacity was going to be reached.
The effect of those measures was reflected
in the third period (2000–2009) with the
EEP recommending breeding, in a con-
trolled way, to ensure that the number of
individuals perfectly matched carrying
capacity. The final time period brings the
information up to the present day (2009–
2019).
In this article the authors will describe

the important occurrences during the differ-
ent time periods, including the develop-
ments, measures taken and different phases
encountered by the Red panda EEP.
Finally, the future prospects and sugges-
tions for further research are discussed for
this EEP as it becomes even more success-
ful.

RED PANDA EEP

1978–1985: international studbook

Before there was a regional breeding pro-
gramme (i.e. the EEP) the European popu-
lation was monitored as part of the
international studbook for Red panda that
was launched in 1978. Although the Euro-
pean population was not intensively man-
aged in these early years, the international
studbook keeper assisted European zoos by
identifying appropriate institutions where
young zoo-bred Red pandas could be relo-
cated (Glatston & Princee, 1993). The aims
of the international studbook were indicated
in its first edition. Instead of solely provid-
ing an overview of the individual animals
comprising the population in human care
for the different regions, the international
studbook aimed to provide information
about husbandry and management tech-
niques, reports on pathological studies, and
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the results from behavioural and other stud-
ies (Glatston, 1980).

In the early years it became apparent that
the international studbook would work
more effectively if some regional breeding
programmes were developed. These regio-
nal breeding programmes would be semi-
autonomous, with each having a regional
studbook keeper; however, a loose associa-
tion between the different breeding pro-
grammes would be facilitated by the
international studbook (Glatston & Princee,
1993). It was also believed that separating
the international population of Red pandas
into multiple regional populations would
lead to an improved prospect for the preser-
vation of gene diversity. If a population is
comprised of several genetically isolated
subpopulations, within these smaller sub-
populations genetic drift will have a larger
influence on the loss of gene diversity than
natural selection or inbreeding. Essentially,
because genetic drift is a random process,
each subpopulation would probably be
genetically different. This would mean that
the genetic diversity of the whole popula-
tion would be greater than if the population
was managed as a single entity, as long as
the different subpopulations are sufficiently
large (i.e. number of individuals). In addi-
tion, periodic exchanges between the vari-
ous regions would counteract the increasing
inbreeding levels in the different

subpopulations. This way of managing pop-
ulations became known as the ‘Single
Large or Several Small’ debate (SLOSS
debate) (Margan et al., 1998).
Regional breeding programmes were pro-

posed during an International Union of
Directors of Zoological Gardens [now the
World Association of Zoos and Aquariums
(WAZA)] meeting held in 1982 in Rotter-
dam (The Netherlands). Initially the pro-
posal was based on the following regions:
North America, Europe, Great Britain and
Scandinavia, Australia and the rest of the
world (Glatston & Princee, 1993). In 1989,
Scandinavia was included in the mainland
Europe region (Glatston, 1991). Great Bri-
tain remained a separate region because of
the restrictions on the free movement of
animals between mainland Europe and the
British Isles (Glatston & Princee, 1993). At
the time of writing, the mainland Europe
and British populations are managed as one
population, together constituting the EEP
population (Janno Weerman, EEP studbook
keeper, 2019). Therefore, in this article the
European and/or EEP population is consid-
ered a combination of the populations of
mainland Europe, the Scandinavian region
and Great Britain.
In the early years of the international

studbook, the European population of Red
pandas declined in numbers (Glatston,
1987). Between 1978 and 1985, the total

Fig. 1. Number of holding institutions and individuals encompassing the Red panda Ailurus fulgens European
Endangered Species Programme (EEP) between 1978 and 2019: n, number of individuals; time period 1,
1978–1985; time period 2, 1985–2000; time period 3, 2000–2009; time period 4, 2009–2019.
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number of individuals decreased from 66
[28.38 (♂♂.♀♀)] to 53 (27.26). Accordingly,
the number of holding institutions
decreased from 21 to 15 (studbook data:
Sparks data set updated to 31 December
2019). In those first years, zoos were expe-
riencing difficulties with breeding Red pan-
das, which was reported in the first edition
of the international studbook published in
1980. Although the survivorship of the ani-
mals was high for both sexes, a low fertility
rate was considered the biggest threat for
the European population (Glatston, 1980).
The decrease in the number of females
(from 38 in 1978 to 26 in 1985) only
increased the likelihood of a low fertility
rate. The other main issue at that time was
high juvenile mortality. The third edition of
the international studbook reported that
juvenile mortality in European zoos ranged
between 43% and 75%, with an average of
62% in the period between 1 January 1978
and 1 January 1985. Numbers for the popu-
lation in Britain and Scandinavia were
slightly better but juvenile mortality was
still 47% (Glatston, 1984). The main causes
for high juvenile mortality were reported as
trauma and malnutrition, both of which
were probably the result of inappropriate
maternal behaviour. The way in which Red
pandas were housed was most likely the
main contributing factor to inappropriate
maternal behaviour. Therefore, it was sug-
gested that improving the housing and man-
agement of Red pandas in order to increase
breeding success would ensure a future for
the European population (Glatston, 1984).
Despite low fertility and high juvenile mor-
tality, the percentage of captive-born indi-
viduals increased from 31�8% in 1978 to
84�9% in 1985 (studbook data: Sparks data
set updated to 31 December 2019).

In the early days of keeping Red pandas
there was a lot to be learned about the diet,
husbandry and natural behaviour of the spe-
cies, and there was a bit of trial and error
as keepers tried to establish the optimal
conditions for the species. For example, it
was discovered that the simple act of pro-
viding more nestboxes in the enclosure

increased reproductive success significantly
(Glatston, 1980). Different group composi-
tions were also tried to determine the most
favourable; for instance, pairs of one male
and one female, trios of one male and two
females, or multiple male and female
groups. It was concluded that a male–fe-
male pair was the most successful group
composition in reproductive terms (Glat-
ston, 1980). A lot of research has been car-
ried out to establish the perfect diet for Red
pandas, a species that demonstrates the
characteristics of both carnivores and herbi-
vores. In the early days there were some
indications of diet-related health issues,
such as hair loss and dental caries. Conse-
quently, a review of the zoo diet recom-
mended that the quantity of soft, sweet
foods in the diet was reduced (Glatston,
1984).
In 1983, these findings were amongst

others documented in a first draft of the
husbandry and management guidelines for
Red pandas, which was sent to all Red
panda holders for consultation (Glatston,
1989b). That was the first step towards the
publication of the first edition of the hus-
bandry and management guidelines, which
marked the start of improvements in the
husbandry of Red pandas and, conse-
quently, improved breeding success.

1985–2000: foundation of EEP and
population increase

In 1985, the fourth edition of the interna-
tional studbook introduced the foundation
of the different regional breeding pro-
grammes. Because mainland Europe and
Great Britain were considered two separate
regions they each had their own regional
breeding programme. The EEP related to
the programme in mainland Europe while
Great Britain had the United Kingdom Red
Panda Species Survival Programme. How-
ever, for the purposes of this article, the
two regional breeding programmes are con-
sidered together as the EEP population. In
the first years of the regional programmes
most of the already existing issues
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remained as threats to the population (i.e.
high juvenile mortality and nutrition-related
disorders). The first Red panda conference
was held in August 1986 at Rotterdam Zoo
(The Netherlands), specifically to discuss
these issues and find solutions. The confer-
ence was attended by Red panda experts
working in the field and at universities as
well as people from the zoo world. The dis-
cussions at the first conference formed the
basis of an updated version of the hus-
bandry and management guidelines (Glat-
ston, 1989b). In 1993, a revised version of
the husbandry and management guidelines
was published in the seventh edition of the
studbook (Glatston, 1993).

Although many of the threats remained,
the total number of individuals in the EEP
population started to increase and continued
to do so from 1985 [53 (27.26) individuals]
onwards. By 2000 the population was 226
(104.122) individuals (studbook data:
Sparks data set updated to 31 December
2019). The breeding success also increased
the percentage of zoo-born individuals. For
example, in 1985 the percentage of zoo-
born Red pandas was c. 85% but by 1998
it was 100%, and from then on the whole
population was composed of zoo-born indi-
viduals (studbook data: Sparks data set
updated to 31 December 2019). This was
not only the consequence of increased
breeding success but also because the Red
panda was added to Appendix I of the Con-
vention on International Trade in Endan-
gered Species of Wild Fauna and Flora
(CITES) in 1995, which rarely allows
imports from the wild (https://www.iucnred
list.org/species/714/110023718#speciesplus;
Glatston, 1994). The total number of births
per year increased from 12 in 1985 to 45 in
2000, breeding success that was achieved
through hard work and much research car-
ried out by holding institutions in order to
optimize the husbandry and diet of Red
pandas in European zoos. For instance, in
1989, a questionnaire was circulated to all
European holders to gather information
about the composition of the diets of the
Red pandas at their institutions. Through

the results of that study it became apparent
that the diets used in European zoos were
very variable, and more than 80 different
foodstuffs were offered to the Red pandas.
Some zoos treated the species as a carni-
vore and provided a diet of meat and fish
products. Others considered the species a
herbivore and provided a diet of fruit and
bamboo. In many zoos a porridge or gruel
was the basis of the diet. The general con-
clusion of the research was that only a few
of the offered diets conformed with the
dietary norms recommended at that time
(Glatston, 1991). Furthermore, that study
also highlighted the possible consequences
of non-adequate diets for reproductive suc-
cess. In all breeding institutions where they
were fed an adequate diet, the Red pandas
bred. However, in most other institutions
where the diet was not adequate, breeding
failed or infant mortality was high (Glat-
ston, 1991). Although it is difficult to draw
robust conclusions from the results of a sin-
gle study, it would appear that in the early
days the diets were still not optimal and
they were having a negative effect on
breeding success. A lot of research was also
carried out to establish the optimal housing
conditions that would reduce maternal
stress in order to decrease juvenile mortal-
ity. These efforts eventually paid off,
because in 1993 a juvenile mortality of
26% was reported (Glatston, 1994).
Although still unacceptably high, juvenile
mortality was much lower than the average
of 62% for Mainland Europe and 47% for
Great Britain for the period 1978–1985
(Glatston, 1994).
During a workshop in Front Royal (VA,

USA) in 1991, the International Red Panda
Management Group (I.R.P.M.G) was estab-
lished. Many members of this group also
joined the Captive Breeding Specialist
Group [CBSG; now the Conservation Plan-
ning Specialist Group (CPSG)] meeting in
Antwerp in 1993. At this meeting A Global
Masterplan for the Captive Breeding of the
Red Panda was ratified by I.R.P.M.G.
members. In the Global Masterplan the
goals for the captive breeding of Red
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pandas were listed, with the main goal
being: ‘to develop a viable population
which will retain 90% of the original
genetic variation for a period of, at least,
100 but more preferably, 200 years’ (Glat-
ston & Princee, 1993). According to the
Global Masterplan this goal needed to be
achieved without imports of new Red pan-
das from the wild. Furthermore, the sugges-
tion was made that the EEP should only
keep A. f. fulgens and not A. f. styani to
avoid hybridization. This was assumed to
be straightforward because all except one
or two EEP institutions at that time were
keeping A. f. fulgens. At the time of writ-
ing, the EEP population contains only
A. f. fulgens individuals. Also during the
Antwerp meeting in 1993 it was assumed
that in the near future surplus animals
would become available, because the carry-
ing capacity was going to be reached. In
order to avoid a huge surplus, attempts
were being made to reduce breeding by
delaying the age at first conception, and
placing individuals in a breeding situation
at the age of 3–5 years of age instead of at
1–3 years of age as done previously (Glat-
ston, 1995). Because of the anticipated
number of surplus animals, the possibility
of sending surplus animals to breeding cen-
tres in range states was investigated. Estab-
lishing breeding centres in range states was
integrated into the IUCN Species Survival
Commission (SSC) Procyonid and Ailurid
Action Plan. India was chosen as a suitable
candidate for the project, because at that
time there were already some Red pandas
in zoos there. In 1994 three animals (two
males and a female) were exported from
the EEP population to the Padmaja Himala-
yan Zoo (India) to boost the captive popu-
lation of Red pandas in India. In 1995,
another two animals (one male and one
female) were sent to Indian zoos (Glatston,
1995). The EEP also started to support the
development of the Red panda programme
in India. Two representatives of the EEP
went to India in 1995 to participate in the
training workshop organized by the Pad-
maja Himalayan Zoo and the Central Zoo

Authority (India). The EEP also offered to
support in the drafting of a captive-breeding
masterplan for Indian zoos (Glatston,
1995). In this way the EEP, together with
other regional breeding programmes, started
linking the ex situ and in situ conservation
communities. An I.R.P.M.G. meeting in
Dublin in 1995 emphasized this by agree-
ing that future goals of the Red panda
regional breeding programmes should be
supporting in situ conservation rather than
solely increasing breeding success in the
EEP (Glatston, 1995).

2000–2009: stabilizing the population

In 2001 financial and time constraints
meant that a physical international stud-
book was no longer published. One of the
original aims of the studbook was to pub-
lish research articles about Red pandas but
over time fewer zoos were sending
research articles to the international stud-
book keeper for publication (Angela R.
Glatston, pers. comm.). Since 2001, the
studbook data of the EEP population has
been published annually on the Rotterdam
Zoo website and sent to the EAZA office
(Angela R. Glatston, pers. comm.). This
means that there is not that much pub-
lished literature available about the Red
panda EEP for the time period 2000–2009.
During that time, management of the EEP
intensified, because the carrying capacity
was far outstripped. In the Global Master-
plan the carrying capacity for the EEP
population was estimated to be 180 indi-
viduals by the year 2003 (Glatston & Prin-
cee, 1993). However, the actual total
number of individuals in the EEP was 224
by 2003. Many efforts were made to
reduce population growth in the Red
panda EEP. By 2000 the age of first con-
ception was delayed to 5 years of age. In
order to achieve this, all young animals
were placed in same-sex groups for 2–
3 years on reaching sexual maturity (Glat-
ston, 2011). The policy paid off, because
between 2001 and 2009 the total number
of individuals decreased from 240 to 209,
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respectively (studbook data: Sparks data
set updated to 31 December 2019).

2009–2019: working towards modern
management

In 2009 it was assumed that the carrying
capacity would increase and the restricted-
breeding protocol was released. Accord-
ingly, the number of births per year and
subsequently the total number of Red pan-
das increased from then on. The total num-
ber of individuals increased from 209
individuals in 2009 to 407 individuals in
2019. Moreover, the number of births per
year increased between from 39 in 2009 to
78 in 2014, which was the highest number
recorded in the history of the EEP (stud-
book data: Sparks data set updated to 31
December 2019). Since 2014 the number of
births per year decreased, because the initial
estimates for increased carrying capacity
appeared to be too optimistic. From then
on, every year the international studbook
keeper determined the actual increase in
capacity and adjusted the number of breed-
ing recommendations to that number. In
order to control breeding, in 2013 the EEP
started to use single-sex pairs and groups to
restrict population growth. However, this
method of housing does not conform to the
natural behaviour of Red pandas, which are
predominantly solitary and only associate
with another individual for reproductive
purposes (Zhang, Z., et al., 2009; Mallick,
2010). Studies of single-sex groups have
already been started by numerous EEP par-
ticipants; for example, at Avifauna (Alphen
a/d Rijn, The Netherlands), Parc Zoo du
Reynou (France), Mulhouse Zoo (France)
and GaiaZOO (Kerkrade, The Netherlands).
A study of the single-sex group at Gaia-
ZOO looked at a four-male bachelor group,
two of which were siblings. The results
showed that there were more agonistic
behaviours than affiliative ones between the
members of that bachelor group (de Feijter,
2017). Moreover, if affiliative behaviours
occurred, most of them took place between
the siblings, which suggests that, where

possible, it is better to house siblings
together to avoid agonistic behaviours (de
Feijter, 2017).
In addition to utilizing the single-sex

group method, from 2014 the EEP also rec-
ommended that only the most genetically
valuable Red pandas should breed, in order
to stabilize population growth and fit the
population to carrying capacity. The EEP
has worked with the EAZA Group on Zoo
Animal Contraception (EGZAC) on a sur-
vey of Red panda holders to obtain more
information about the effects, duration and
reversibility of Suprelorin implants, which
are being used as a contraceptive method
for Red pandas. The main findings of the
survey were that the number of failures was
negligible and that the majority of zoos
reported no side effects (EGZAC Red
Panda Contraception Survey 2017, pub-
lished in Weerman, 2019). The total num-
ber of individuals in the population
continued to increase from 345 (150.193.2)
individuals in 2014 to a population of 407
(177.228.2) individuals in 2019 (studbook
data: Sparks data set updated to 31 Decem-
ber 2019). This increase in the total number
of individuals was in line with the increase
in the carrying capacity.
During this time period a direct connec-

tion was made between the EEP and Red
panda conservation activities in the wild.
This link with in situ conservation activities
was initiated in 2012 at a Red panda work-
shop at Rotterdam Zoo with all the regional
coordinators. During the workshop the
international studbook for Red pandas was
accepted as a Global Species Management
Plan (GSMP). In 2003, GSMPs were initi-
ated by WAZA to encourage more collabo-
ration and cooperation between different
regional conservation programmes, thereby
improving the long-term viability of popu-
lations of threatened species (https://www.
waza.org/priorities/conservation/conser
vation-breeding-programmes/global-species-
management-plans/; Princ�ee & Glatston,
2016). At the 2012 workshop the GSMP
regions agreed to partner with the Red
Panda Network (formerly known as the

Int. Zoo Yb. (2020) 54: 1–11 © The Authors. International Zoo Yearbook published by John Wiley & Sons Ltd
on behalf of Zoological Society of London

RED PANDA EEP: SUPPORTING IN SITU CONSERVATION 7

https://www.waza.org/priorities/conservation/conservation-breeding-programmes/global-species-management-plans/
https://www.waza.org/priorities/conservation/conservation-breeding-programmes/global-species-management-plans/
https://www.waza.org/priorities/conservation/conservation-breeding-programmes/global-species-management-plans/
https://www.waza.org/priorities/conservation/conservation-breeding-programmes/global-species-management-plans/


Red Panda Project). In 2006 this Network
became the first community-based project
monitoring the Red pandas in Nepal
(McNamara, 2009). As part of this partner-
ship, EEP holders of Red pandas provide
financial support for the conservation activi-
ties of the Red Panda Network. For exam-
ple, several EEP institutions finance the
EEP Red Panda Forest Guardians Initiative
which pays the salaries of sixteen forest
guardians. This direct link between the EEP
and the Red Panda Network is in line with
the new approach that EAZA has devel-
oped for their breeding programmes,
namely the One Plan approach of the IUCN
SSC CPSG (CPSG, 2019; Traylor-Holzer
et al., 2019). This approach encourages
regional studbook keepers to think about
how ex situ management can be included in
the conservation plan for a threatened spe-
cies, and the precise form this should take
(Traylor-Holzer et al., 2019). To determine
this, well-maintained contacts with in situ
conservation practices are needed. There-
fore, the contacts between the Red panda
EEP and the Red Panda Network are a first
step in the right direction for a One Plan
approach. One of the first outcomes of this
partnership was camera-trapping research
carried out in eastern Nepal. The aim was
to establish baseline data on the status of
mammals (excluding rodents and bats)
along the Panchthar–Ilam–Taplejung corri-
dor, which is also Red panda habitat. At
the time of writing, various publications
about this research are in preparation. For
example, a paper reporting on the first pho-
tographic record of a Marbled cat Pardofe-
lis marmorata in Nepal has already been
published (Tashi Lama et al., 2019).
Research into the behavioural and morpho-
logical effects of collars on two Red pandas
was carried out at Rotterdam Zoo. This
research showed that there were no signifi-
cant, negative effects of the collars on the
behaviour of the Red pandas, and it was
assumed that these are suitable for field
research in Nepal (Van de Bunte,
20192019). In September 2019, the first
wild Red panda was fitted with a GPS-

collar (Plate 1). This operation was carried
out in Nepal by the Red Panda Network
and in the presence of Janno Weerman, the
current EEP studbook keeper and co-author
of this article. In total, ten wild Red pandas
in the Panchthar–Ilam–Taplejung corridor
were fitted with GPS collars (Red Panda
Network, 2020). The data collected with
these GPS collars will be used for research
into the effects of habitat fragmentation on
the viability of the Red panda population in
this area.
Such activities demonstrate that the Red

panda EEP population can also support the
wild population by serving as a research
population. Besides collar research, the Red
panda EEP population was also used in
genome sequencing research carried out by
the University of M€unster (Germany) to
obtain a more accurate interpretation of the
position of the Red panda in the Musteloi-
dea tree. This research was part of a project
that explored the incomplete lineage sorting
in Arctoids (Doronina et al., 2015). By
serving as a research population and being
a partner to in situ conservation organiza-
tions the Red panda EEP is fulfilling the
aims that were stated at the start of the
breeding programme; that is, serving as a
research platform. Through the years, a
couple of the initial aims of the EEP were

Plate 1. Applying a GPS collar to a wild Red
panda Ailurus fulgens in Nepal. Sonam Tashi Lama,
Red Panda Network.
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lost, such as publishing a physical studbook
annually and publishing research articles.
The efforts that have been made in the last
5 years have resulted in the Red panda
EEP functioning more as originally envi-
sioned.

However, there are still some issues of
concern, such as the increasing mean kin-
ship in the EEP population. At the time of
writing, the population mean kinship is
0�0877, which indicates that there is already
a level of close relationship between indi-
viduals of the EEP population (studbook
data: Sparks data set updated to 8 October
2019). Without an influx of individuals
from other regional breeding programmes
this average mean kinship will continue to
increase. Eventually this will make it harder
to find genetically distinct pairs to avoid
inbreeding and in turn this will be a threat
to gene diversity. According to PMx, gene
diversity in the Red panda EEP is still
0�9123. Moreover, a study that compared
the genetic diversity of the EEP population
with the wild population by looking to 19
markers, concluded that the genetic diver-
sity in the EEP population could be sum-
marized as slightly lower than in the wild
(Sch€afer, 2016). However, according to
PMx projections, under current conditions
it will not be possible to preserve at least
90% of the gene diversity for the next
100 years. To adhere to this goal new foun-
ders need to be added to the population or
genetic management needs to be optimized.

First-year mortality is still high at 36%,
and it is highest in zoos that are situated in
countries with warm and humid climates
during the Red panda breeding season
(Princ�ee & Glatston, 2016). It has been
suggested that this is caused by the mothers
leaving their youngsters unattended more
frequently in warmer climates because of
heat stress (Glatston, 1989a). More research
into this high first-year mortality is needed
to gain a greater understanding of this prob-
lem. This is important for the sustainability
of the EEP, because despite the fact that
breeding is restricted it is nevertheless
important that the offspring of those few

recommended breeding pairs survive into
adulthood.
There is an unwelcome trend of using

Red pandas in animal encounters with visi-
tors, such as Meet and Greet, in some EEP
institutions, and concerns about what this
will do to the image of the Red panda EEP.
Photographs of people handling Red pandas
at such encounters are starting to appear on
social media. The authors believe this is
not in line with the direction that zoos
should take to ensure the continued exis-
tence of both zoos and threatened species
into the future.

FUTURE PROSPECTS

The Red panda EEP has evolved from a
small unstable population with low breed-
ing success and high mortality, into a suc-
cessful breeding programme with high
breeding success and direct links to in situ
conservation. However, some issues and
challenges still remain, and these need to
be monitored and solutions found. The big-
gest concern is the genetic integrity and
mean kinship of the increasingly large pop-
ulation. At the time of writing, the EEP is
working with the EAZA office to investi-
gate which individuals are the best candi-
dates (based on genetics) to be exchanged
between the EEP and the Association of
Zoos and Aquariums Species Survival Plan
Program. Exchanges between the different
regional breeding programmes have been
carried out sporadically in the past. How-
ever, to preserve gene diversity as much as
possible, it would be helpful if exchanges
between the regions took place structurally
and were based on genetic-sequencing data.
To be able to base such exchanges on
genetic data, research into the genetic diver-
sity of the different populations is required.
Furthermore, there are worries about cli-
mate change and the effects of rising mean
temperatures. Research has identified that
with higher temperatures female Red pan-
das may leave their cubs unattended for
longer periods. In theory, rising tempera-
tures could thus increase juvenile mortality
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and thereby decrease population viability.
Developments in this area need to be fol-
lowed closely, so interventions can be made
when necessary. Another factor that needs
further research and monitoring is the wel-
fare of individuals living in bachelor
groups, especially for the long term. To
date, research in this field has only focused
on individuals that were temporarily housed
in bachelor groups, and groups were only
monitored for short time periods. New
research is needed to get more insight into
the possible effects on well-being, welfare
and behaviour of permanently housing indi-
viduals in bachelor groups. Even though
the Red panda EEP is connected with the
in situ conservation world via Red Panda
Network, the impact of such collaboration
could be further increased by partnering
with organizations operating in other range
countries of Red pandas. To ensure the sus-
tainability of the Red panda EEP for the
future it will be necessary to address these
issues; however, looking at the develop-
ments that have been made in the recent
past, there is no doubt that the zoo commu-
nity will be able to overcome the problems
facing Red pandas.
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