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Preamble

Right from the very beginning it has been the concern of EAZA and the EEPs to encourage
and promote the highest possible standards for husbandry of zoo and aquarium animals. For
this reason, lj dzZA GS SFNIXI & 2y3> 9! 1l RS®St 2LISR (GKS
1 O02YY2RIGA2Y FTYR [/ FNB 2F I yAYlIfa Ay %22a
general principles of animal keeping, to which the members of EAZA feel themselves
committed. Above and beyond iy some countries have defined regulatory minimum
standards for the keeping of individual species regarding the size and furnishings of
enclosures etc., which, according to the opinion of authors, should definitely be fulfilled
before allowing such animsiko be kept within the area of the jurisdiction of those countries.
These minimum standards are intended to determine the borderline of acceptable animal
welfare. It is not permitted to fall short of these standards. How difficult it is to determine

the gandards, however, can be seen in the fact that minimum standards vary from country

to country.

Above and beyond this, specialists of the EEPs and TAGs have undertaken the considerable
task of laying down guidelines for keeping individual animal spedibgst some aspects of
husbandry reported in the guidelines will define minimum standards, in general, these
guidelines are not to be understood as minimum requirements; they represent best practice.
As such the EAZA Best Practice Guidelines for keepinmlanintend rather to describe the
desirable design of enclosures and prerequisites for animal keeping that are, according to
the present state of knowledge, considered as being optimal for each species. They intend
above all to indicate how enclosuresashd be designed and what conditions should be
fulfilled for the optimal care of individual species.

Summary

The first section gives a short overview about the general biology of the species with a closer
look at topic of dholes in the wild: Conservati, feeding and hunting behaviour as well as
reproduction and general behaviousection two deals with all aspects of dholes in captivity:
Enclosure design, feeding and pack management as well as reproduction in zoos. One
chapter informs about enrichmentleas. The last part is reserved for handling/transport

issues and veterinary care. A list of literature helps to find more information about all

aspects of the life of dholes in the wild and in captivity.
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Section 1: Biology and field data

Biology

DholesCuon alpinugire the only living membs of the genus Cuohey have reely been
studied genetically.Dholes have 2n = 78 karyotys (Graphodatsky et al. 2007The
mitochondrial genome sequence has a total length of6ZI8 base pairs. It is the shortest
among the Canidae (Zhang and C2010).

1.1. Taxonomy

Order. Carnivora

Family. Canidae

Genus Cuon

Species C. alpinus (Pallas, 1811)
Subspecies:

First, two speds of Cuon, the southern dhof&. javanicuand the northern dholeC.
alpinuswere distinguished. This separation into two species was based on body size
and the second upper and lower molars (Miva890 in Durbin et al. 2009). Ellerman
and MorrisonScott (1951) first publishetén subspecies. In 1966 they reduced this
to nine subspecies (Ellerman and Morris&gott 1966)According to Ginsberg and
MacDonald (1990) there aresleven subspeciesrecognized. These subspecies are
listed below as given by them, but it is not genetically proven that these are distinct
subspecies:
O C. a. alpinug¢East of Eastern Sazans, East Russia): Thick tawny red coat, greyish
neck and ochre muzzle.
O C. a. lepturugSouth of Yangze River, China): Uniform red coat with thick under
fur
O C. a. dukhunensiSouth of the Ganges, India): Reddish coat, short hair on the
paws and black whiskers.
O C. a. adustugNorth Myanmar and Norteast India): Reddish brown coat.
O C. a. prnaevus(Himalayan Nepal, Sikkim and Bhutdmnger redder coat tha@.
a. Dukhunensjd_ong hair on paws.
O C. a. lanigerKashimir and Southern Tibet): Full yellowigky coat, tail not black
but same colour as body.
O C. a. hesperiugEast Russia and Chjnaong yellowinted coat, white underside
and pale whiskers.
O C. a. fumosu@WNest Szechuan, China and Mongolia): Luxuriant yelleweigltoat,
dark back and grey neck.
O C. a. infuscugSouth Myanmar, Malaysia, Thailand, Laos, Cambodia and Vietnam):
Relatiely uniform brown coat.
O C. a. sumatrensiSumatra, Indonesia): Short red coat and dark whiskers.
O C. a. javanicuglava, Indonesia): Short, bright red coat.
Currently a geneticasearch on Hole subspecies is done by Qufiormal University,
China in cenperation with the EEP. Wild and captive dholes are being sampled.
Common names:
List of common names is found in the appendix, in table 8.
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There have been considerations to include dholes into the genus Canis, accordiegetic
studies using mitochondrial DNA (Wayne et al. 1997 in Vila, Maldano and Wayne TI§99).
split between the gener&anisand Cuonoccurred abouts.2 ¢ 7.6 million years ago (Zhang

and Cheg 2010).

One genetic study about subspecies comprised wild and captive dholes. Two big
phylogeographic clades were found. Subspecies could not be distinguished clearly (lyengar
et al. 2005).

1.2.Morphology

The dhole is darge canid with a weight of twelwe20 kilogram (Durbin et al. 2009).

There is no marked sexual dimorphism. Males tend to be slightly bigger and heavier.

Zoo animals even reach 223 kilogram(Maischown observation).

The average shoulder height of a dhole is cghtimetre and the average length is 130
centimetre (including the 4Q0; 45 cm long tail) (Venkataraman and Johnsingh, 20@ékst
dholes have a reddish or brown coat. The tail is bushy and darker black tinged. Sometimes a
white tip occurs. There are no quantitativenatomical differences known between the
sexes. The ears are about half the length of the face. Their general form is triangular. The
tips are rounded. The pinnae are mostly reddsbwn on the outside. The inside is mainly
white. The white can alsbe ceantlike or light brown. 8metimes the hairs at the base of

the ears form bigger white tufts. The muzzle is relatively short and strongly built. It is
reddishbrown. The silhouette is slightly convex. The eyes are amber or brown. The nose is
black. Neck, back and the sides of thoeg are redg brown. Throat, chest and belkide and

inner sides of legs are often white, whitish or cream coloured. When dholes get older,
creamy areas seem to become white. The white areas enlarge.

The southern dhole has a shorter fur and is rustg coloured. The fur of the northern dhole

or those in colder areas is generally longer, browsesth or yellowishorown of colour
(Pocock 1936, Cohen 1978). In Alpine regions the legs are notably shorter and the coat is a
yellowishgrey colour in Himalayaregions. In Thailand, the coat is said to be more uniform
brown. The animals might lack the lighter areas at throat and chest. The coat can be a bit
greyish of colour. The toes are red, brown and/or white. In Europe, dholes moult from April
to May or everuntil June (Sosnovskii 196viaischown observation).

The dholes have unique dentition within the Canidae having one fewer lower molar (3/3
1/1-4/4-2/2) with the top of the lower carnassial M1 crested and with a single cusp (other
/' ' yYARQAa ¢ A (pKCughhaveKwd cusis)y Thé rostrum is relatively shorter than in
other species of the canis family (Cohen 1978uon and canis lupus bones can be
distinguished by several prominent features (for details: Pérez Ripoll et al..2010)

There are usually siar seven pairs of mamae, rather than the five pairs typical for Canis.
(Sillerog Zubiri et al. 2004).



1.3.Physiology

Physiology of dholes seems to be like that of wolves and domestic dogs.

Body temperature might rise to 48 under anaesthesia (Boer, pers. commluliya et al.
2016. Common domestic dog vaccines, contraception and-patasite treatments are used
successfully.

1.4.Vocal repertoire

The vocal repertoire of dholes is large and shows a high, unusual variety. deimelinines,
mews, yaps, squeaks and screanasnong others They whistle wan moving in thick
undergrowth. With those acoustic calls they keep in contact when the pack members are
close by but cannot be seen in the undergrowth. This isrdeasonwhy they were called
GoKAAGEAYT KdzyiSNBE o0& ad 2d C2E AY KAad 0622]
their frequency and structure and allow easy location of the source. (Sdlehabiri et al.
2004). To humans it does not sound like a dog but ratiesembles the piping of birds.
Growls, growbarks, chattering calls and screams are also used as -Edoging
O2YYdzyAOFGA2yd® ¢ KSNB -Rdrdzd ft @I2f frdf 2y3 RA&GE YOS
The sound is emitted with head lowered to the grougdike it can be seen in Afan
painted dogsNlaischown observéion, Ludwig pers. comm.

During bouts of excitement, like at hunts, or while ptasing mates, theproduce a loud
ayip-yape call. When fighting for food among dholescursc rarely seeng they sometimes

use chatering calls Maischown observation).

Dholes are able to produce biphonic calls. Biphonic calls are two sounds produced at the
same time with a high and low frequency. Lowest frequency observed was 0,52 kHz, the
highest 10,77 kHz (Volodin et al.2002). Thg also use low tonal, high tonal and pulsed
components to fornmtheir individual calls (Volodin et &001).

These biphonic calls might be used for recognition of other dholes, when they are not visible,
for example during a hunt (Volodeat al. 2006). The whistle call differs among the individuals
and might be a way for the dholes to differ between the pack mates (Durbin 1998).

1.5.Longevity

Dholes can live up to at least 16 years in captivity. Most animals invitgptill not get older
than ten to twelveyears. In the wild, Venkataraman (1998) observed that older dholes often
"disappeared” from packs when they weseven to eighyears old.



Field data
1.6.Conservation status/Zoogeography/Ecology
1.6.1. Distribution

In PlicPleistocene times, the genwuonwas distributed in Europe, Northern America and
Asia with several species. In Northeast ASiaonwas found in Early, Middle and Late
Pleistocene as well as during the Holocen period (Norton et al. 2010).

After the mass gtinction in late Pleistocen, the genuSuonbecame restricted to Asia
(lyengaret al. 2005). Today, the recer@uon alpinuss only found in fragmented areas in
Asia. He was once vty distributed in Central, East and SoutheAsia.The distribution
ranged from the Altai Mountains in the north down to Java in the So8theriga China,
India, Mongolia, Tibet, NepaBhutan Thailand, Cambodia, Laos, Vietham, Java, Sumatra,
KazakhstanKyrgyzstarand Pakistan where among the countrigs which to find dholes
(Durbin et al. 2009).

In many parts where they were common, they have disappeaced

Dholes have not been seen recently in Russia, Mongolia, Kazakhstan, Kyrgyzstan (found
formerly in the TiarShan area) or Tajikistan (found forrhein the eastern Pamir area)
(Durbin et al. 2009). In areas of western China in the -$izan Range dholes did occur
formerly. The current status in this area is unclear. Same is true for Korea and Bangladesh.

In the past the species has been in theadieegion of the Indagangeticplain, including the
Royal Chivan National parkn Nepal. There have been few recent reports from Nepal.
Dholes were present at Valkimi Tiger Reserve (which is bordering Chitateonal parl in

2005. Dholes were Camera p@ed in Kangchenjunga Conservation Area in the north east
part of Nepal in 2010 (Khatiwada et al. 2011). Dholes were captured by camera traps in
Chitwan National parkin 2011 (Thapa et al2013. In 2012 dholes were seen in the
Dhorpatan Hunting Reserve.

Thedhole is still living in Tibetostly in areas bordering the Ladakh region of India. Dholes
reportedly still live in the Ladakh area of Kashmir, which is next to the Tibetan highlands in
China.

They seem to bextinctin PakistanAlthough they might migrate through the alpine steppes

of Ladakh, Kashmir, and India that extend into the region termed Palkisteupied Kashmir

by India (Durbin et aR009).

Dholes are still living in parts of India. One main distribution is southeotiver Ganges.
They can be found mostly in the Central Indian Highlands and the Western and Eastern
Ghats of the southern states. Theye also found throughout nordéast Inda. In the
Himalaya and imorth-western India, the status of dholes seems reocritical due to the
highly fragmented distribution.

In Bhutan in thel970s he government implemented an extinguishipgpgramfor dholes by
poisoning. Now the dholes seem to be back in the country. Dholes have been sighted in the
Jigme Singye Wangchulational parWang and Macdonald 2006). In some regjaiisole
predation on wild boaSus scrofanay be seen in a positive light by local people.
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In the ViracheWational parkn Cambodia dholes have been sighted in 2007.
In Vietnam reports from the @ang Tri Providence showed the reappearance of the species
in formerly non-inhabitantareas (Huy 2006).

In Thailand, dholes have been reported in Khao Ang Ru¥VN@life Sanctuary ghks et al.
2012). Jenks et a2012) recorded dholes in Khao Ydational park Huai Kha Kaeng Wildlife
Sanctuary, Kaeng Krachatational park Kuiburi National parkand Phu Khieo Wildlife
Sanctuary

In Myanmar, dholesvere recorded by camera trapin 2003.They were the cause of death
for four radb-collared Eld"s de&r Cervus eldn a study in central Myanmar (McShea 2003).
Dholes are still present in northern Laos PDR (Kamler et al. 2011).

On Java, dholes appear to live in protected areas at the eastern and western ends of the
island. Stable populations are said tmcur at BaluranNational parkand Blambagan
Sanctuary in Easlava. The numbers at Halimun Sanctuary seem to decline (source: ZGAP
news, 2).

In Malaysia camera traps recorded dholes in northern and central parts. In Taman Nagara,
dholes were photographein 1999¢ 2001 (Kawanishi and Sunquist 2008).

On Sumatra dholes are known to occur in major protected areas in the southern, central,
and northern parts of the island (from camera trapping.).

)
v

Figurel: Distribution of choles(IUCN Red list, 2010)

In China dholes were observed hunting blue sheep in Qilian Shan, Gansu (Harris 2006).
Dhole samples of wild animals were recently obtained in Jiangxi Province 2013 (Zhang pers.
comm.). There is new evidence that dholes still stgvin the Quinghatibetan plateau
(Gansu Providence) and in the Karakoram/Pamir region in the border area to Pakistan,
Afghanistan and Tajikistan (Riordan et al. 2015). Camera traps also revealed dhole presents
in the Altun Mountains in West China (Xueat2015).
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1.6.2. Habitat

The dhole occurs in different vegetation types. Grasslands with bushes and patcties

less undergrowth are accepted. Bare alpine steppes are also used. In the Hintklgga
were camera trapped at,359 netre in Sammewa Darauli (Ktiwada et al. 2011) and are

said to be even found at, @50 netre above sea level in that area.

Dholes inhabit forested areas as well. They live in primary, secondary and degraded forms of
tropical dry and moist deciduous forest. They are even seen iplesatations. Evergreen

and semievergreen forests are also used. They have not been seen in desert regions.
Optimal habitats in India are tropical dry and moist deciduous forest.

Habitat selection might be influenced by the availability of sufficientuleitg prey and
access to water. Also the presence of other large carnivore species, human population
densities and availability of suitable den sites (proximity to water, presence of suitable
boulder structures and sufficieqrey) are perhaps of influee¢Durbin et al. 2009)

1.6.3. Population

The population is estimated on fewer than 2,500 mature individuals in the wild. The
declining population trend is expected to continue. The Red list category & criteria is
Endangered or C2a (i) and was passed in 2008ié&\yUCN SSC Canid Specialist Group
Dhole Working Group and evaluated by the Canid Red list authority (Durbin et al. 2009).
Packs can comprise groupsfotir to 30 animals. As they often split up for hunting the actual
size of a pack is not always clear.

1.6.4. Threats

There are four main factors influencing the sualiof chole population: Number and species
of prey, persecution, habitat and competition withther species Another minor one is
diseases.

Prey issues:

Due to their size, a single killing bitethe neck or throat is nearly impossible whig prey
(Maisch2006). 96 % of dhole kills showed no single bite responsible for the death. Animals
seem to have died of blood loss and shock (Karanth and Sunquist 2000).

The method of tearing their prey litally apart and to start feeding while the victim is not
even dead has given dholes a very negative image among people.

In the coloniesYF Ay f & 9dzNRBLISIY Kdzy i SNE yIYSR (GKS gAf
¢ KA & beasiHziK3 NY SR ( KS ves ofl tiedgame B2 Buatdrs viahtéd for
themselves. They also angered hunters in killing the baited buffaloes, calves and goats
meant toattract tigers (to shoot them). The spoiled hunters were equally indignant that wild

dogs spoiled their leopard or tiger hunt (Caton Jones 1908). When the per head payment for
dholes was withdrawn by the Madras government in 1927 British hunters and settlers were
advised to destroy any wild dog they coulggardless of the lacking bounty. It was also

I ROA&ASR (2 LINAQGIOGSte LIe& | o2dzye G2 't 20Ifa
by paying them for dhole puppies. In the article it is clearly statemt the natives like
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dholes as they share kills and that they are reluctant to destroy dholes (editors in Morris
1927).

Till today, the attitude towards or against dholes is closely linked with the perception of
dholes as direct threat for people anddstock (Jenks et.&014).

If the prey species is already rare due to human impacts, the predators have no long term
chance. Hunting for bush meat and poaching depletes dholes of the possibilities to make
prey. If they turn to livestock as a result, thpuablic retaliation results.

Livestock predation

In general, dholes are still seen as pest species as thdywédtocklike goat, sheep and
cattle. In general, dholes prefer wild animals to domestrestock (Venkataraman et al.
1995).

In north-easten Nepal dholes are responsible for nearly 80 % of the killsiveStock
Herders in the area are very poor so that the loss of a single goat or cow threatens the whole
family. Herders retaliate by shooting or poisoning (Khatiwada 201Bhintan families lost

more than one domestic animal per year to dholes, tigers and leopards. This adds up to two
thirds of their yearly cash income (Wang and Macdonald 2006).

There are hints that when natural prey becomes scarce {f®ctor indirect human impact),
dholes turn to readily available domestic animals (Venkataraman et al. 1995).

In Arunachal Pradesh, India, where dholes kill Mithun (Gaur domestic cow hybrids) which are
very important religiouslyas well as fogivingas bride priceetc. for a local tribe shooting,
poisoning and trapping is readily used to kill dholes.

Thus, dholes often get led as retribution to take liveock. This humarpredatorlivestock
conflict is the biggest threat for dhole conservation apart from habitat destruction. Guarded
domestic animals are less likely to fall prey to dholes (Johnsingh 20@I, Thinley et al.
2011). Protectindivestockfrom dhole attacks is one of the moptomising approaches to
improve cohabitation of dholes and men.

Diminishing prey numbers

Some people believe that a dhole pack in the area means no food for other predators
because they chase ungulates away. This belief was stated in the e&rbg@@iry mainly by
colonial hunters in India, Java etc. It was even believed by native and British hunters that
dholes would mark trees with their urine and that prey would not pass such markings.
Allegedly, dholes could thus confine ungulates and kill themrwéflwy one.

Scientific approaches could show that none of this is true.

Johnsingh (1980) has observed that even if dholes make a kill, ungulates might flee the scene
first but will return later. Several sources mention dhole not paying attention to pregisp

if they are fed or feeding. Johnsingt978)even mentions a pack of dholes sharing their kill
with a wild boar

In some areas dholes seem to exploit the prey in one area and then move on just to
reappearagain after months and years. This may h&aak to the mystic belief that where
dholes are the prey species disappear. If the number of prey his high enough to be
sustainable then packs seem to become resident.

In modern times, when therare few suitablehabitatsleft for roaming around (the pack i

then forced to stay) and/or the prey is also an endangered spediesles can have a
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significant impact on prey levels. On Java dholes hagstinctly decimated banteng
numbers. Banteng became endangered due to habitat loss and persecution by humans. Bu
then ¢ if numbers are already critically logvpredation on calves can push the species over
the brink. After reducing dhole numbers banteng reproduction increased rapidly
(Pudyatmoko and Sabarno 2007).

Habitat:

Habitat loss and fragmentation leadsttee extinction of many dhole packs. It occurs all over
the range. Deforestation of tropical forests, degradation of woodlands to agricultural areas
depletes the dholes of areas to live, hunt and reproduce.

Only few areas big enough to hold large numberprafy species are left. Road kills occur
when many roads cross the sanctuaries as well as when dmote® between habitat
fragments.

Competition with other species:

In many parts of Indochina, free living domestic dogs have been seen and/or camera
trapped. The main competitor for prey species in Indochina is people. In Indonesia, in many
parts of their range, dholes live in the same area as tigers and leopards and so the potential
for significant interspecific competition for prey exist. Problems océtingi prey population
numbers are reduced as a result of hunting by people (Sijetabiri et al. 2004, Durbin et

al. 2009).

Minor threats for the dhole are direct encounters with leopards and tigBath species

have reportedly killed dholesand they kill leopards, tigers and bears when the pack is large
enough. In the tranglimalayan region dholes and snow leopards compete for prey.

Stealing 6 kills from dholes is also a problem. Due to the sounds made by dholes while
hunting, humans can locate dhole kills and take the prey from them as dholes will not
defend their kill against humans.

Disease and pathogens:

Diseases of feral and/or domestiogs are a threat to dholes. Infected dholes can present a
human health risk. The significance of disease is unclear in Indochina, but diseases are a
significant threat in South Asia and probably in parts of Indonesia (DurbinZ§04).

Dholes have ats been known to suffer from rabies, canine distemper, mange,
trypanosomiasis, canine parvovirus and endoparasites such as cestodes and roundworms. In
the 1940s, a rabies epidemic in Billigirirangan Hills, India, resulted in villagers, cattle and
domestic ags being bitten by rabid dholes (Morris 1942). Dholes and pariah dogs have been
observed to hunt together and to use the same kill. Infections and dideassfers are likely

to occur.

1.6.5. Conservation actions

The dhole is included in CITE8ppendix Il (203). It is listed as endangered.
Current legal protection is given as by Durbin et al. 2009:

I oA X 4 oA~

LY /I Y0o2RAlI X GKS RK2ftS A& LINRGSOGSR TNRY
preparation, and a proposal to list the species as a fully protected speciesdsr
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discussion. In India, the dhole is protected under Schetluteof the Wildlife Act of 1972
(permission is required to kill any individual unlessettdefenceor if an individual is a man
killer). The creation of Project Tiger Reserves in India has also provided some protection for
the dhole. In the Russian Federation, dholes received the status of "protected animal” in
1974, however grey wolves are being poisd and this may have an indirect effect on any
remaining dhole populations. In Viet Nam, the dhole is protected by Decree 18/HDBT
(17/01/1992) and the amendment Decree 48/2002A0P (22/04/2002) under category |IB,
which limits extraction and utilizationHowever, there are no limits set to the level of
extraction or utilization. Dholes are listed as a category Il protected species under the
| KAYSaS gAfREATS LINRPGSOUA2Y OG 2F mMdoyy dé

In Europe dholes are listed in appendix B;Ef@ctive 1158/2012 [EG]

Dhole conservation projects are rare. Mostly, dholes are protected Hyabatation in tiger
reserves. Latest projects have been a dissertation by Kate Jenks who focused on dhole
conservation in Thailand 2012. A new project is done by Jan Kamler, WikiGoud
University. It aims at the etogy of dholes in Cambodia. dther one is planned by Kyran
Kunkel of the University of Montana in Nepal.

1.7.Diet and feeding behaviour
1.7.1. Food

Because of the great range of dholes, prey species vary a lot. It also depesgmpatric
living predators like tigers, leopards and striped hyenas. Most studies on prey species have
been done byaecalanalysis, carcass and killing observations.

Beetles, rodents, reptileshirds and other rather small items have been recorded among
dhole prey. Among small mammalian prey hares like blacknapped hapss nicricollisr
common hares may take up the biggest proportionr(i#t et al. 1980, Coheh978). Langur
kills have not been directly observed but hairs do occur in scat sampleseMityles
forage on leopard kills. In one study, Langurs Semnopitheus entalde up for 17 % of
prey biomass (Selvan et al. 2013).

Dholes hunt mainly vertebrate prey. They show a preference for mediged ungulates.
Second in prey preference ared@rprey types.

Studies of prey selection by sympatric carnivores in Nagarahole, in Southern India, showed
that dholes prefer mediunsized prey between 31 and 1K8dogramin weight (Karanth and
Sunquist 1995). The average weight of a prey killed by dheses 4Xkilogram In Mudumalai
Sanctuary, India, Venkataraman et @l995) reported the occurrence of prey remains in
scats for two packschital Axis axisremains compried 70 % and 41 %, samb@ervus
unicolor22 % and 23 %, cattle 4 % and 15 %, and lagomorphs 3 % and 20 %, for the two
packs observed, respectively.

In Banipur Tiger Reserve India, 73 % of the prey was chital (Axis axis) (Andheria et al. 2007).
In KalakaeMundanthurai main prey species was sambllowed by domestic cattleOne

third of the prey biomass came from cattle (Selvan et al. 2013).

In the Himalayan region ibexes are also on the dholes prey list (Fox et al. 1992).
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In eastern Laos, giant muntjdegamuntiacus vuquangensase hunted by dholes (Schaller
and Vrba 1996). Black muntjabkuntiacus crinifronsvere discovered in dhole stomachs in
China (HeGee and He.in 1984)The supposed preying of dholes on rare animals like Takin
Budorcas taxicoloand Gant PandaAiluropa nelanoleucahas led to severe hunting in China

in the 1970s and later. Thien (1981) mentioned that groups of hunters were brought into
Wanglang Sanctuary to kill dholes to save Giantpandas.

In some areas of Russia, théeed on wild shee®vis spp.reindeer Rangifer rangifeland
wild goatsCapraspp.Killing badger#leles meless also named (Sosnovskii 1967).

On Java they feed on bantedps javanicugs well as on red muntjaeluntiacus muntjac
and Javan rus@ervus timorensi@dedges and Tyson 1986Durbin et al. 2009).

At Phu Khieo Wildlife Sanctuary in Thadadholes preferred mntjak (426 % of scats) over
sambar (315 %), and wild pigs (23.6 %) over hog deer2(¥4) (Grassmaet al.2005).

In Bhutan where leopard andiger were also present, dholes showed a strong preference
for sambar and avoided wild pig although the latter was the most common prey species in
the area (Wang and Macdonald 2009).

In Taman Negara Nationalparalaysia, dholes eexist with Asitic golden catsCatopuma
temminckii There, tholes mainly hunted mouse ded@ragulus spp(Kawanishi and Sunquist
2008).

A recent study comparing prey preferences of dhdlesughouttheir ranged showd that
they mostly depend onambar deer, Axis deer and wifulgs for suvival (Hayward et al.
2014)

A wild dhole needan estimate of340kilogramfood per year (Karanth 1988).

Dholes and vegetarian items:

Dholes will sometimes eat vegetation and invertebrate prey. Grass is ingested, but may
serve an antparastes function rather than a nutritional one. The amount of vegetarian food
compounds is discussed controversially. Grass and other vegetation might be ingested by
partially eating stomachs and guts of prey species. Sometimes scats comprise only grass and
no prey item. Grass and leaves may stick to freshly killed prey and rather get swallowed with
it than being eaten on purpose.

A food consmption study done by Barnett etl. (1980) showed 47 % of droppings had
grasses and vegetation in them, and 6 % codiinsects. Fruits were represented in only
one percentof the scatsThey were all Ziziphus fruidzyphus jujubalThe same fruits were

also found in a study done by Fox and Johnsingh (1975).

Hunting wild versus domestic prey:

Dholes generally prefeio kill wild prey species (SillerpZubiri et al. 2004). Barnett et al.
(1980) had only onéaecalsample out of 151 with domestic animal parts in it. But if natural
prey is scarce and domestic animals are left for grazing in the jungle without protettteyn
readily prey on them (Jongsingh et al. 2004). In an area with relatively low natural prey
species, dholes took domestic yak and sheeBhaotan(Wang and Macdonald 2009). Those
domestic animals where not fenced in or in any way herded or protectdtiesy were easily
available.

In areas with high numbers of wild prey, dholes rarely used domestic animals to feed on
(Kumaraguru et. al. 2011).
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1.7.2. Killing and Feeding Behaviour

Dholes hunt in packs, forming packs of over 30 animals. More often hunting gomnsist

of fewer thanten animals. Bigger packs split into smaller hunting units and are uategh

later. They split into groups prior of a prey encounter.

Dholes may also hunt alone or in pairs, taking smaller prey such as infant deer or hares. The
dhole primarily forages at dawn or dusk but can hunt at any time of the day. It is said to be
mostly a diurnal hunter (Venkataraman et al. 1995). They rarely hunt at night but
observations have been made (Carlisle 1932ine of activity can be influencealy the
presence of other larger predators (e. g. tigers hunting at night) or by the activity pattern of
the main prey species.

Dholes rarely give chase over a prolonged course. Mostly they use an ambush technique or
give the hunt up within a couple of hdred meters. Hunting strategies vawith the
openness of the area ortiiick undergrowth or high grass is available for stalking.

A hunting area of a pack can comprise 40 km? but will be reduced in siglev#in square
kilometreswhen puppieshave ben born (Macdonald 2001). In Bandipur, India, Johnsingh
(1992) reports a home range of 40 km2 and Venkataraman et al. (1995) found ranges of 54
and 83 km2 in Mudumalai. Durbin et §2009)radio-tracked anadult male within a breeding
pack (2 adults:12puppieg in Kanha, India, and during thleree-month tracking period,
when adults were tendinguppiesat den sites, the pack used a range of 55 km2. In a more
recent study in Thailand, three adult male dholes were captured, redliared, and tracked

for one to ten months in Phu Khieo Wildlife Sanctuary, Thailand, between March 2000 and
June 2002. A total of 101 radiolocations were recorded for two animals and used to calculate
home range sizes. The overall home range sizes of twbeomales wergwelve and 495
km2respectively (Grassman et aD05).

During hunts, some dholes may lie in ambush while others drive prey towseds Kills are
often made in o around water in India. Some postulate thdtiving prey in the water is not

the aim but that in hilly areas ungulates tend to flee downwards and end up in the stteam
which often is at the bottom of the mountains. But kills in the water are too-aejhnised

to be just an accidental bgroduct. Dholes often drive deer into water. Other pack members
cross the river and stop the prey from escapioghe opposite river bank. They keep the
animal at bay in the water. That way they effectively stop dangerous prey from kicking them
or using antlers.flprey is driven into a river, the current and the swimming exhaust the prey
species. Dholes leteakenedanimals back on the shore and kill it there. Killing by drowning
in lakes and rivers has also been observed. As Peacock (1928) remarked, when damestic
pariah dogs hunt deer in the same area, the ungulates do not readily enter the water, so it
seemed to him that dholes actually drive their prey in the streams. He did not find a single
kill by domestic dogs done in water whereas he observed dozengloobi dholes in the
same area all made in the water.

Certain individuals take particular roles in the husiich as leading the chase or taking the
first grab at the prey. Communication during the hunt is done by whistles and yelps. The
pack members cooperate in bringing down anitirig the prey.They also call pack members
when they encounter a fresh kill (Mas 1934).
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They will eat the parts like eyes, heart, liver, hind quarters, and other intestines first
(Macdonald 2001). Some dholes readily attack the eyes, ears and tails of the prey during the
chase. All extremities which are good to grab (like eargtgm and tail) areisedto hold an

animal at bay.

Biting out the eyes was often reported in folk lore as one of the tricks that dholes used to
overcome much larger prey. Although eye wounds are seen (but only rarely) in escaped
prey, most carcasses shomissing eyes. It seems likely that eyes of dead animals were
consumed rather than trying to get them whitbe prey still runs. But human observers
focussed on those missingeye$ YR (G KA & G ONMHzSt O0SKI GA2dzNE &I
image of dholes.nl Thailand every single sambar carcass missed itsvelyeszasmuntjak

and hog deer carcasses were intact (Grasmann and Tewes 2005). So it is either not necessary
to blind such small animals to overcome them or the value concerning nutrition in those
smallmammals is too small to spend time on eating the eyes.

Usually one or more dholes keep guard when feeding on large prey. Tigers, leopards and
humans are known to steal carcasses from dholes and even killing dholes to get the prey
(Karanth and Sunquist R0).

Dholes prefer to kill their own prey, but sometimes steal the kills of other species (tigers,
leopards) or scavenge from old killSometimes they come back for the kill the next day
(Burton 1925).

Dholes are sometimes killed by panthers and tigerdisputes for prey or when they
encounter each other. There have been several sightings of panthers and tigers that had
been killed by dholes as well (Burton 1925, Morris 1925, Morris 1934, Schaller 1967, Connell
1944, Davidar 1969, Johnsingh 1978).

But peaceful encounters between these preded have been withessed as wglingh Deo,
1939) Damestic or stray dogs can gettinfights with dholes. These fights might have a
deadly outcome (Williams 1935). There are also observations on dholes huntintpeoge
with domestic dogs (Davidar 1965) and of dholes chasing domestic dogs away from the
carcass but slowing down to let domestic puppies escape (Johnsingh 1982).

Dholes have only a single crested cusp (two in other canids) on the lower carnassial M1. The
sheering capacity of the teeth might be improved by this (Durbin e2@09). This could
AYyTtdzSyOS (GKS &ALISSR i ¢gKAOK GKS& Oly O2yadz
to compete with other animalsstealing their prey. They eat quickly (apgimately one

kilogram per dog in fouminutes), with relatively little aggression (Maisch 2006, Durbin .et al

2009). Even a puppy weighing orbur kilogramcan stomachone kilogramof pure meat

within minutes (Maisch 2006).

Dholes can hold several lslof meat in their stomachs. They transport meat back to the
dens and feegbuppiesand other pack members by regurgitation (Sillerdubiri et al. 2004).
Depending on the size of the prethe mother monopolizes small kills for herself and the
puppies. Atarger prey, puppies and adults feed simultaneously (Johnsing 1982).

In captivity dholes cache food. They first dug the hole, regurgitated without outer

stimulation or dropped meat chunks that they had carried in the muzzle and closed the
cache (Maisch@6).

18



Dholes do not fight during feeding on big carcasses. When a conflict situation occurs they

rather give away their food or whine. In Perenfight between two dholes about a piece of

food was seeronce But the dholes solved this by taking the fodylling it and tearing it

apart in two chunks (Volodina et.81004). This was also observed in other zoos and in the

wild. Even puppies show this behaviour, e.g. tugging at rabbit carcasses to rip theim apa

communally (Maisch persbservatior).
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Figure2: Female dhole on the right defends her meat portion submissively.

1.8.Reproduction

Data about reproduction from the wild are not easy to get. There is nothing to suggest that
oestrus length, gestation length or copulation tidiffer between wild and captive situations.

1.8.1. Age of sexual maturity

In zoos dholes may start reproducing witbne and a haljyears Female dholes in theild
tend to breed later. Thdirst breedingin the wild was recorded at the age of three
(Venkatarama 1998).

1.8.2. Seasonality of cycling

Mating occurs between November and April (dry season) in the wild in India, with a peak
during December and January. In Indian zoos mating has been observed in Septembe
(Pandey 2013) and in November addcember (Paulragt al. 1992)In east Java, dholes are
thought to mate mainly during January and May (i.e., end of the wet season).

Mating was ore observed by Davidar (1973nhelfemale took first a crouching position
while being mounted. During the copulation tie thigy flat on their sides. The packasv
attracted by the whimpering sounds of the female and started a greeting ceremony. Then
they left the pair.

1.8.3. Dens

Dholes may use dens dug by others animals. But they also enlarge them or digcoess
tunnels (Inveraty 1900,Davidar 1974). The dens can have a single or multiple entrances.
Sometimes several dens are connected (Fox 1984)
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Inverarity (1900) mentions the entrance angle to a burrow being 45 degiéese might be
serval underground dens connected by hafs. Packs will move the whole litter to another
den when disturbed (Johnsingh 1982pholes also tend to hunt in areas adjoining the
denning area.

1.8.4. Litter size in the wild

Six puppies were dug out of a den in India (Hood 1897).

Burton (1931) reports a feate dhole which had seven embryos inside and he had observed
a female with seven puppies. Inverarity (1900) fouri2l Buppies in a den after he had killed
their mother. Johnsingli1982)reports packs with eighand nine puppies and a lone bitch

with five puppies- of which three did not survive

Johnsingh (1979b) has observed lone females breeding outside the group with little or no
success in rearing their litters. By contrast, three females have been seen suckling within a
single group (Davidar 1974). \ather this represents plural breeding or "wet nursing" is
uncertain.

1.8.5. Pup development

Due to their shy nature there are only few records about pup development in the wild.
Puppies at the age of about one week had apenedtheir eyes yet (Inverarity 1900)

For the first vo months one mother stayed mdgtwith herpuppies(Johnsingh 1982).

Davidar (1974) also observed that the dhole left behind in the den was the mother of the
puppies. He found five week old puppies wandering around while no other dhote wa
present and took one. It fed readily on meat at that age.

First proof of meat consumption bfaecalmatters was seen wittpuppiesless than four
weeks old (Johnsing 1982). Adult pack members regurgitate food for the mother and the
puppies. When they aréhree months old, thgpuppiesaccompany the adult during hunts.
However,the full pack might not be hunting tegher until about eight months (Sillerg
Zubiri et al. 2004)The juveniles are fully grown when they reach thge af nine to ten
months (Shiloet al. 2007) The mother¢ pup attachment is strong and lasts about a year
(Davidar 1975). Guards can be observed at the den or near it (Johnsingh 1982).

Davidar (1974) aterved two lactating females visiting a denning areeccompaniedby a
heavily prgnant female and to female yearlings. He also observed that there were many
more females than breeding ones.

1.9.Behaviour
1.9.1. Activity

In the wild the dhole is most active in the evening and morning. Activity patterns follow that
of their prey species (grazingp@roaching water sourcestc.).

In India, dholes can be more active and hunt at any timi@ftay in the cooler rain season.
During hot temperature they tend to move their activities to the early morning hours and
the evenings. Occasionally they hunirchg moonlit nights (Sheldon 1992).
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1.9.2. Locomotion

The dhole can walk, trot and gallop. The tajlnsrmally carried hanging down. While
galloping or cantering and in plays the tail is held higher, sometimes formningsidedown
U-shape. While walking and trotting the ears are raised but while galloping at full speed the
ears are put in the neck, flattened with the ear opening towards the side. Trotting is one of
the most used gaits for longer distances.

In highgrasti 2 NJ G KA O] 0 dzii théyzsiand dey 8 NeBSN® fuingK &béave
vegetation level to orient themselves.

1.9.3. Social behaviour

Dholes mostly live in packs difve to tenindividuals, but groups of as many as 18 (Alas
Purwo, Java, Indonesia), 24 (Kanhajdpénd 25 have been recorded on a regular basis.
Pack sizes with 40 and more have been repoteduropean hunterst the beginning of

the 20" century by natives. Packs with 10fimals are named in folk lor&fhese numbers
included juvenile amnals.

Group size and composition may vary under different environmental conditions. Most of the
data comes from India. Packs studieg Johnsingh(1982 a and h)Venkataraman et al.
(1995)and L. Durbin(1998) contained significantly more males than femalesrhaps a
reflection of femalebiased dispersal (SilleZubiri et al. 2004). There have been sightings
of even bigger sized packs, which are probably several smaller packs together. These large
groups, called clans, might migeatogether but will dispemrs into smaller packs again when
mating season approaches (Johnsingh 1982).

Dholes might live in a fusidiission system. Clans would hold several packs and packs would
know each other. These packs could fuse to larger groups arydsghiet up again laterThe

size of the hunting party influences the size of the prey. Or rather maybe hunting groups
form in accordance for the prey species and size in the vicinity.

1.9.4. Marking behaviour

Marking behaviour has scarcely been reported from the wild. Most observatiomfrom
captive situations.

The whole pack uses common latrines within the group's range. Latrines can serve -as intra
group communicative functions (e.g. relaying information about the hierarchical or sexual
status) as well as territorial ones. The raader at least core areas) of neighbouring packs
are often quite separate, though interactions between groups can be either friendly or
hostile.

1.9.5. Play behaviour

Play behaviour of adults was only observed after feeding on prey, before the pack started
againto hunt, after an unsuccessful hunt and wigluppiesat the den (Johnsingh 1982).
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Section 2: Management in Zoos

In this section information and guidelines are given about the husbandry of the dhole. This
information is based on earlier research and on questionnaires. These questionnaires were
sent out to holders, to get information about enclosures, nutrition, bregdand medical
treatment of dholes in zoos.

The first recordegdcaptive breeding took place in Wroclaw zoo in 1909 (Gewalt 1978).

2.1.Enclosure

In the text béow guidelines are given for éhdle enclosure. Examples of different zoos are
described. Also infonation from earlier rgearch is given as a directive.

This does not mean that the following information is mandatory standard and the only
suitable option.

2.1.1. Boundary

Dholes jumphigh from a standing positioabouttwo meters They jump even higher if they

are first able to jump against a tree, wall etc., or if they have been running before jumping.

To ensure that dholes do not escape most zoos either have fences with an overhanging patrt,
electric wire on top of the fencer both. This is very important in corners or next to solid
obstacles like walls, trees etc. Tdegsjump either on top of or against solid structures or
"sail" straight over a fence if they need to flee. By jumping from corner to concrete wall and
back the can easily reach 3,5 m (Sanchez pes. comm.). Bumpy artificial rock structures help
dholes to get up high on that boundary! They jump easily and redyltiny ledges for their

paws. Dholes live and hunt on Himalayan steep Qi artificial rock walls an easy way

out!

Dholes have very strong jaws. They can easily gnaw through deer fence or normal mesh
wire. Electric fences are used to hinder dholes from direct contact with that kind of fencing
material. Some zoos build wire mesh fences that aretighitened. So if dogs start to climb

the whole construction starts to swing and woblglenaking it impossible to climb the fence

till the top. Although tholes do jump, climlover or bite through fenceshey are alsqrone

to digto get out of theenclosure Fencing in the ground which is connected to the enclosure
fence keeps dholes from digging themselves out. It is unnecessary and even impossible to
have the whole enclosure fenced in the ground. But the perimeter area next to the erect
fence should be smired by netting/fence in the ground about 30 cm below surface or
installed at an angleBudapest zoo uses a bent fence-80D cm deep in the ground and
curved with about 50 cm inward length (Molnéar pers. comm.)

A: Straight fence without overhang b
Ground:Vertical concrete band, rehing 1 m deep into the ground as foundatiddn
top: a strong metal fence, 25 m high.

Additionally: electric fence at 50 cm height and on tbp. The fence consists

of two layers of metal bars. Additiont that, just aboe the ground,

casanett is used to hinder thmuppiesfrom slippingthroughthe fence.

Figure3: Straight fence without overhang put into concrete. H

Additionally: anti-digging fence in the ground
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B: Straight fences with overhang

The following straight fences are in use with success:

a) 2.40 m highthe upper partis 60 cm leaning inward (about 45°)tlv six electric wires on

top. Lower part of the vertical fence (§ 60 cm) comprises of we mesh: 5 cm x 20 cm,
above (60¢ 240 cm): wider wire mesh (10 cm x 20 cm). Two lines of electric fence at 50 cm
and 70 cm from ground (about nose heigatt as antignawing device

b) Mesh wire, 2.5 m high, small grid, overhang leaning inward, totghhe2.8 m.

C: Bent fences

Fence pets have a @&.m long straight part (which is inserted in the ground in concrete) and
an upper part which ibent. The top of the fence is2m high.

Theradius of the bent part i$ m. The curve hinders the dogs frochmbing the fence.
Therefore,no extra overhanging part is necessary.

Electricwire at about 20; 30 cm and 50 cm high hinders the dogs from gnawing the fence.
Fence: deer fence with tighter mesh grit below than above.

Horizonal fence dug into the grouh (03 cm deep, about In from fence towards the
enclosure centre) to stop dholes digging them out under the main fence

Deer fence

Figure4: Bent fence posts creating an overhaa) Schwerin Zoo.
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2.1.2. Substrate

It is better to use natural material like sand or dirt than concrete. This is better for the
animals and the overall impression of the enclosure. Concrete does not warm up in the sun,
which causes rheumatism. This vssible wth the older animals(Volodina et al 2004).
Natural soil with grass or wood chips is also fine. Dholes hide surplus food, so make sure
there is soft soil or sand whe they could dig their caches.

2.1.3. Furnishings and Maintenance

Dens:

Dens should allow the female to lie down with limps extended. The height should be about
the size of the dog. Not too high or too big as it is harder for the dholes to heat a big den
with their body. Aspuppies are born in northern Europe at about March tdvay,
temperatures at night can be low. No artificial heating is necessary. Inexperienced mothers
tend to lie down somewhere in the den and not around their litter. So if the box is too big
puppiesmight not realise in their first days of life that an aihsl presentc or they might be

too weak to reach the female. (Experienced females circle around pliepiesand then lie
down during the first two weeks, so thguppiesautomatically are positioned at her belly.
When the puppiesare older they crawl/wad to the teats. Unexperienced bitches just lie
down; thepuppiesmight not make it if they have to crawl a meter or more towards her).

A den about 1 x 1 m2is big enough for three adult dholes to huddle together and sleep.
Often dholes use the den as sfeeg box during winter, if there are only a few dogs in the
pack. Always offer more than one den as the litter will be transferred a couple of times to
another den. If there is nothing suitable, the pack will spend hours carryinguippies
around. Wholditters have died due to that.

Dens are used all yearoundto rest and often as a retreat foubordinate pack members
(Maischown observation,Pandey 2013). Make sure there are enough dens/boxes in the
outdoor enclosure to give all dholes a chancedtreat from bad weather, visitors and pack
members. Other hiding places like bushes, rocks and hollow trees are needed too. Without
these hiding places, dholes will panic and will go in their indoor enclosure if they have one.
Or they tend to run up andalvn for hours.

If dholes get big dens, smaller ones should be provided as well. These smaller ones enable
dholes to retreat or fend of other pack members.

The ground in the den could be concrete covered with a wooden plank and then hay or
straw or wood bips as insulation. Something covering the ground like a woodewtpall
would suffice (Grisham et é1999).

Dens are used ajlear round. Sometimes as shelter for the night, sometimesrinking

members retreat into the dens and defend the entrance. Bhdens are important hiding
places for them.
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In times of high aggression, subordinates might not banadd to leave the den for hourr,
are chased back insid&.herefore,it is necessary to 100 em
have several hiding places in the enclosure.

a) Box 100 cm 80 cm total, with entrance 30 cm wide,
leaving 70 cm for the den. 8 em
Front can be opened. Metal: stainless steel.

Walls: construction with planks (21 mm thick).

—
30 em

70 em
Figure5: Measurements of a single de!

b) Den: inner area abd®0 cm x 1 m, 80 cm to 90 cm high. Below the roof there is about 10
cm space for a miniature camera directly inside the den. Next to the den is a small room for
electricity for the camera. Dholes love to lie on top of the den.

Two front doors, a small orf@r checking of the litter, a big one that opens the whole den
and the small electricity space (the small door is part of the bigger one).

Left of the den: small entrance (about 40 cm width), next to that a bigger room for the rest
of the pack. Floor: awrete, above that wooden floor, that can be taken out for cleaning.

__
400 M
=0 30 20
1,30 M cm o om 20 em
Q5 om
=F SR w3

Pack box Entrance Birth bex 20 cro | T S e

b 106 om

T
'\.‘ ~ ol
I S —i—= Rotation big doox
4300 0 | TTTmeeeeead
L= Faotation small door

Figure6: Measurements of a denning area with adjacent room for the pack.

c) Den inside a house:

Den size: 130 cm x 80 cm x 50 cm, simple entranceeiitnance is wide enough to give a
person access to check on the litter through the entrance. There are seveaiesmooms
additionally (5 x 8 m?) inside the house, to separate dholes.

Ponds:

Dholes love to swim, dive and play in water. If they haseeas to it, they enter the water
nearly daily, even in winter. Sometimes pregnant females like to stand in the wathich

they might do because it eases the weight. After heavy meals (huge carcasses) the whole
pack ambles to the water and drinks andt®g in the wild as well as in the zod3uppies

play a lot in the water. Ponds should have shallow areas to enlgpiesto get out of the

water. They might not be able to turroundwhen confronted with a steep wall to find the
shallow exit. Drowningf puppieshas been reported in such cases.
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Having dholes playing in water is a vatyractive sight for visitorsDholes are among the

few canids (like tigers among the cat family) that clearly are very fond of water and
swimming Maischown observation, Pandey 2013). A pond is really a must in a new exhibit.
The pond should have a deeper part to allow swimming. Most parts should enable the dog
to standon the ground and be about two thirdgibmerged. As dholes also like to lie down

in water,there should be areas where dholes can lie on banks and have their neck and head
easily above the surface.

Figure7: Dhole taking a bath.

Lookout posts:

Dholes use sentinels to keep an eye on their surroundings. Those-dagshike to sit or lie

on an elevated structure to observe keepers and visitors. Bigsrdee trunks etc. where

the dogs can stand on, sit or lay down are perfect. That way, visitors easily see a dhole when

approaching the enclosure.

Figure8: Adult dhole using a stem t_Wtch theurroundings
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2.1.4. Environment

In Russia zqadholes were kept without heating with temperatures 25 °C till-28 °C
without any trouble. The dholes retreated into their dens and huddled togetBesovskii
1967). In West Siberia climate with temperatures fluctuations frdh °C to +36 °C do not
cause any trouble (Shilo et &007). In San Diego zoo the dholes have to live under freezing
temperatures as well as in hot temperatures up to 38 °Cl{Madfar et al2003).

Most zoos have heating systems or infrared light bulbs as back up but healthy dholes do not
need it. Dholes who come from a warmer or colder part of Europe should be given time to
adjust to the new climate. Dens or houses are nakde they have some shelter against
heavy ¢ mostly wet - weather. Although they grow thick fur to stand drgold weather,
becoming wet and cold should be avoided over long peridtiey need several shelters so

the dominant animals will not take over tishelter.

Dholes do not need special lighg when indoors.

2.1.5. Dimensions

Sizes of indoor and outdoor exhibits vary greatly within EAZA zoos. Mageawy built
enclosures start with 800 toseveralthousand m2. Old cagg/pe enclosures are phased out.

In smdl enclosures, dholes tend to show stereotypies. They run up and down, in figure eight
slopes or in circles. They also tend not to reproduce.

Maisch (2005) found out that in small enclosures, (smaller than 500 mz, flat, barren, the
dholes are unable to teeat to off-exhibit areas like thickets, behind hills etc.) reproduction
failed eleventimes where only five packs failed in a complex enclosure (500 m2 or more,
including thickets, pits, dens, and/or are fitted whiding or lookout facilities)(Figure9).

m simple/small enclosure

O complex/big enclosure

Number of failures
N

1,1 1,2/2,1 min 4 animals

Pack size

Figure9: Reproductive failure in relation to enclosure parameters. The data about reproductive success were
gathered in German zoos and one zoo in the Netherlands. Each year was counted as a possibility to breed, so
packsmay contribute several times to the data set (Maisch 2005).

27



Minimum sizes

As general recommendain, new outdoor enclosure sizetarting from 500 m2 onwards are
the minimum fortwo nonreproducing animalKeeping dholes just as infertile pair is not
advisable but is acceptable for old dholes which are left over from a pack.

For additional dhole400m? per individual are recommendelttading toa minimum size of
1000m? for seven noAreproducingdholes.

Fa the start of a breeding pack with n = four dhol&®00m? is minimumAn adjacent
second enclosure with minimum size of 500m? is necessary.

Keep in mind that after one successful breeding seaspadditionally six to ten young ones
are in the packluring the next breeding season. So space availability is crucial.

If dholes need to be introduced or separated, an adjacent area is needed. It is not always
possible to find new holders for dholes which have been expelled from a pack. Adequate
housing oer months has to be ensured for those as well.

Bigger enclosures with 2000m2 and more are highly recommended. They should be
structured in a way that dholes cannot see the whole afidgen the pack moves around as a
group, as not all parts and pack membecan be seen from one poinMéaisch own
observations, Pandey 2013).

In an enclosure of that size, subordinate animals can retreat in times of higher aggression
and periods with high stress levels (mating season). It also offers the dholes in times when
they are easily disturbed (breeding seaswsingof puppies) to retreat and feel save. This is
crucial for the breeding success. Being able to retreat for the first weeks when puppies start
exploring is a short time compared to the months when visitoren can see the young
onesc because there was a successfigimg of the offspring.

2.2Feeding
2.1.6. Basic Diet

In most zoos they feed meat with bones or even give the whole carcass. The amount that is
fed is between 50@ramsand threekilograms Ingeneral,it can be said thatthe more food

the dholes get, the more fasting days they have. The amount of food needed ér, 24
kilogram dog is aboutone to one and a half kilogramepending on the meat provided,
according to the food amount of domestic dogs.

Dholes hide food in caches.

Feeding takes plaaance per dayn the morning or afternooror twice a day

Tablel: Dhole nutrition in responding zoos (Questionnairedpr a single animal if not said otherwise

Type of meat Structure Amount

Beef Meat with/without bones, carcass 500gramsg 3.1 kg
Chicken Carcass, meat with bones 2 ¢4 animals
Deer Carcass

Dove Carcass, meat with bones

Goat Carcass

Guinea pig Carcass
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Hen Meat with bones 1.5 kg

Herring Carcass

Horse Meat without/without bones 700 gram
1.13 kg. Nebraska Bran
Canned Diet (crud
horsemeat)

Rabbit Carcass 1¢ 2 animals

Rat Carcass 1¢ 4 animals

Sheep Carcass

Veal Meat with bones

It varies per zoo if they give théhdles minerals or vitamins. Some zoos use one or more of
the following products:

D Afarom (onetime per day)

Carmix

Codliver oil (once a week)

SDS Mazuri Carnivore Supplement (on every food)

Ursovit (onetime per day)

Osteocal vet and Polybion

None of the zoos feed their Holes fruits or vegetables (in nutritional terms but as
enrichment it appears on the list).

OGO O O 0

In one American zqalholes are fed dry dog food (Natural Balance Carnivore diit fat)
five times a week, 90 1,350 grams per animal. The eéwemaining days they are fed rabbit
or meat with bones. They are fed twice a day. For training and meekeahinationsthey
use ox heart, sheep meat, marrow bone and dog feed witBolfat.

In many zoosdholes are fed with different types of food (@hever available) like cow
meat, birds (chicken with or without feathers, fowl, geese and turkey), freshly slaughtered
rats, guinea pigs, rabtsi goats and sheep with hidd3holes convert easily to different food.
(Volodina et al2004).

In the wild dholes seem to be digesting fur to protect their intestines from sharp bone
fragments which are swallowed (Fox 1984, Fox and Johnsingh 1975). In a captive situation
small whole carcasses should be fed with the skin to recreate this.

2.1.7. Special Dietary Requiremts

In one of the zoos, an elder dhole is given extra calcium because he cannot eat bones.

In most zoos the portion of food is doubled or raised when the female is pregnant or
lactating. One zoo gives an extra feeding in the afternoon. Other zoos givedapeading

on if the pregnant female needs it and a lactating female gets more according to littler size
and age of thepuppies Somezocs feeds pregnant dholes extra and when thappiesare

born the dholes are fed daily instead of any other day. Two feed extra food in form of

milk, eggs and curds (Questionnaires}. Indira Gandhi Zoological Park, the diet of the
pregnant female is supplemented daily per animal with Proviboos (10cc), Osteocal vet and
Polybion (each 10cc). Additionally oneblet of Mtafin is given dailyRamalingam and
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Murthy 2014).They increase the supplements after birth to 10ml of Syr Mimeral and 20ml
Osteocal vet per day.

If the dholes will not get enough food when they hgwgppies they will regurgitate all the
food they eat for thepuppiesand do not have enough for themselves.

If the puppiesare fed milk replacers caution is needed. They should contain low levels of
lactose to prevent eye problems (Grisham et18199).

2.1.8. Method of Feeding

Few zoos have a highly variable time of feeding. Most have rather fixed feeding times. Some
feed in the afternoon. Others feed in the morning. Some zoos have two feeding times, one
for checking the animals in the morning and the big feeding feitors in the afternoon.
Other zoos feed every other daytthen increase the food ratiso that all pack members

get enough food.

There may also besmallfeeding for training and then the main food ratimthe afternoon

Keepers can be present whittholes feed. So far they did not defend meat or carcasses
against keepers. Keep in mind that dholes are wild dogs. Normal precaution should be
applied in the enclosure all times.

Dholes can also be trained to enter a smaller enclosure for feeding. Tlyathwalholes can

be brought into an area where medical treatment/talamobilisation is possible.

In one zogthe male is conditioned to come into a small feeding cage and can be locked in
during feeding, to ensure he gets its ratio and medication.

Pills $iould be inserted in meat pockets. Those meat pieces must be so small that the dhole
can swallow it whole. Otherwise either another dhole gets the piece or if the dog finds the
tablet because of chewing a larger piece then the tablet might get sorted Wiltigcroft
2014) Deworming can be trained that way, throwing tiny meat pieces to each dhole.

As dholes tend to lie down and sleep with a full belly many zoos feed them in the afternoon.
That way, dholes are on the lookout during the morning, expedtiegkeepers and might be
more active.

Y des o
Figurel0: Carcass feeding.
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2.1.9. Water

Dholes like to drink during a meal when water is near. Dholes will eat snow as well. Water
should always be accessibl¢aving a pond adds to an attractivew for visitors.

2.2.Social structure

The packs in captivity are mostly active by day. They show an activity rhythm with two main
activity moments in the morning and in the later afternoon/evening. In these moments most
activities and social contact can bees.

During the breedig season more socio positive and agonistteractiontakesplace during

the evening. In bright nights, actity can continue till midnight. drmally they are found
restingat night.

2.2.1. Basic Social Structure

As mentioned in the social behaviour paragraph, dholes mostly live in padke db ten
individuals, but bigger groups up to 40 have been recorded. To successfully breed it is
important for the dhole to have helpers. A research in Indira Gandhi Zoaldggrk showed

that the presence of subrdinate female members in the pack is vital for survival of the
dhole puppiesto maturity in captive conditions (Pandey 2013). Larger packs tend to have
more surviving offspring (average of G8ppieg than packs wh only two or three adults
(average of 5.3 and 5.4). The maximum number of survpipgpieswas eight for a breeding

pair andelevenfor a pack withmore than four adultsNaischown observatior).

During active time spandholes are more willing tode, warn or defend, then in the middle

of the day. In the middle of the day the dholes spend most of their time with napping, lying
down comfortably, hiding food and observing the enclosur@sMmportantly at this time

is, to rest without losing their \dw on the surrounding. This high level of attention is
especially directed on the zoo personnel moving around between 7:30 and 16:00 outside of
the enclosure. After 16:00 it is directed inwards to the social happenings in the group
(Ludwig 2005).

In captvity, in a very large enclosure, they even move around as a group insteadiogkes s
animals. If they lose eye contaitt undergrowth or hilly areas they keep contact by using
whistles and whines (Maisch 2006). This behaviour is interesting for visitatsserve and
explains why dholes were named "whistling hunteistx 1984).

Afterrestingi KS K2t S 3INRBdzL) O2YSa G23SGKSNJI AY | &)
their tales low, show submissive grins, roll over on their back and show puppy behaviour.
Within seconds the whole pack comes together into one heap with frenzied activities. Then

they move on to feeding, playing qrin the wild¢ hunting. It seems that with thisehaviour

the pack arouses and coordinates itself for furtheraperative actio.

Pack members play together, even as adults. They also engage infigiask rolling and
social grooming. Social ranks are established by pushing and holding, but rarely by aggressive
biting. The group has a strong hierarchical structure, with a dontinzle and female who
are the main, or only, breeders. Hierarchies are formed even in the first yeae ¢LUitlwig
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and Maischpers. observatior). There is a separate hierarchy in the males and females
(Ludwig 2004).

2.2.2. Changing Group Structure

In the wildsex ratio is 2:1. Females emigrate at an earlier age than males.

Starting a new pack or introducing new pack members should be done with some caution
but this mostly does not give problems. Dholes are very social and are not very aggressive.
But there areindividual differences. First contact should be with wired mesh between them
but if there is no aggression or threatening sounds coming from both sides, they can be put
together. It is mostly the alphtemale who shows the most aggression because compatit
between females is fiercer (Volodina et 2004).

When dholes are kept for several years in sasag groups (e. g. full brothers) then
introduction to the other sex can be difficult or even impossible due to aggression.

When the alphdemale or-male gets weak, the subordinate dholes will take over. This
process can be very aggressive and can end in the death of the-ralpleaor-female. To
prevent this from happening it might be better to remove the alphale or-female from

the pack. Reintrodetion of this animal to the pack will not worKGinman perscomm.,
Maischown observatior).

In the wild, a part of the young, mostly females, will move away from the pack when they
are fullygrown. They will form new packs with other young dholes or raength other
packs. In captive situation they are not abledimthat. This can lead to inbreeding. Especially
in situations where the alphenale or-female is no longer able to fulfitis/her role as
dominant animal and one of their young takes over legdio daughterdad or soamother
pairings.

There are several zgowith a single sex group that uinhow have not observed any
problems.

Keeping a dhole alone will result in apathy, depressive behaviour, lying down for very long
times and stereotype bedviour, like pacing. Dholes should not be kept alone. The only
exception might be very old animals of which all other pack members already died. Keeping
them in their enclosure might be better than to transfer them in their old age.

Dholes who were kept ahe and are showing stereotype behaviour can be put together
again with other dholes. Eventually the stereotype behaviour will lessen or even disappear
completely (Volodina pers. comm.).

There should be a distance between different dhole enclosures becatiserwise they
could hurt each other through the mesh, hurt themselves while trying to get to the other
animal or the females will get an abortion because of the stress. There is no fixed distance
recommended between dhole groupthis depends on the gup sizes and how they behave
towards each other.
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2.2.3. Sharing Enclosure withtleer Speciesmixedexhibit
Not recommended at all. Dholes hunt even big prey very efficiently.
2.3.Reproduction
2.3.1. Sexual maturity

Dholes in zoos reacdexual maturity when they arene and a halto two years old (Sillerg
Zubiri et al. 2004, Shilo et.&007). At Arignar Anna Zoo, finstating occurredwith a 2%
month old female (Paulraj et al. 199Bjitches are still able to reproduceiccessfullyat the
age of ten (Madhavan 2013).

When they areeleven to twelveyears old they stop reproducinégiionymous2003).

2.3.2. Mating season and Reproductive suppression

In Europe oestrus season mostly ranges from End of Decamlb@bruary (Maisch 2006).
Dholes seem to be ma@roestrus but prolongednating seasons have been observed. Maybe
they are polyoestrus and come into heat immediately again if the firgttingdid nat result

in a pregnancy (Ludwigers. comm.Maischown observations).

All adult females of the pack come into oestrus. Modthgre is a reproductive suppression
by the alphafemale. Alphamales also hinder same sex animals from access to the -alpha
female. In zoos and in the wild, several litters in one pack do occur.

Like other canids, dholes have a copulation tie. Thisaielast several minutes (Pauledjal.
1992). During the tie dholes may stand parallel, back to back or even lay down (Shilo et al
2007). Afterwards both animals lick their genitalia. Mating can occur again after several
minutes or there may be intervalof several hours.

As mating often takes place during the evening/njglitservations are scarce.

The mating period lastsne to fivedays(Shilo et al2007) Subordinate males occasionally
show sexual interest in the alpH@male and may contributéo the paternity of the litter
(Sillerog Zubiri et al. 2004). In most situations the dominant male will stop other males from
copulating with the dominant female (Maisch 2003).

Mostly, only the dominant alphtemale and-male reproduce. There are someceptions to

this but in most packs only the alpkaair getspuppies The alphgpair can be recognized by
their behaviour towards other pack members. The hierarchy can be seen clearly-in pre
oestrus, oestrus and during the pregnancy phase (Maisch 2006,id.(8B05). During the

rest of the year there are no clear dominance orders to be seen.

Alpha dholes will walk with a bouncy step. Their legs are stretched and their tail is held high.
They raise their forelegs at the same moment in a kind of jump to idétei others. The

hind legs stay on the ground. They also stare at the submissive animals. Submissive animals
will stay low when approaching the dominant animals and their tail will be held low and
sometimes even between their legs. Submissive animalsewdh roll onto their back to
show their stomach to the dominant animals. Another submissive behaviour is lying down
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next to the alphamale or-¥ SYIF €S FyR fAO1Ay3 GKS | LKL
submissive grin and turn the pinnae backwards.

Fgure 11: Animal on the left shows submissive grin, pawing like a puppy and ears are on their way to the
back. Alphafemale on the right stares and has the tail raised high.

Submissive animals will whine weperforming these betviours (Volodina et a2004).

Dens or boxes may be used by subordinate dholes to flee to and hide in. Sometimes the
dominant female hinders the subordinate from leaving those retreats over several hours or
days Maischown observation, Ludwig pers. comrRandey 2013).

In most dhole packs the alphpair is not clearly recognizable all yemmound It can be
clearly seen only before and during the mating season.

Alphapairs overmark each other's faeces and urine at the onset and during the mating
season(Maisch 2006). Other pack members sniff at those markings but do not mark over it
themselves.

In Schwerin zoo the forming of a new pack was observed. When forming th@amkthe
highest ranking animals of both sexes became the afpinon the first dy the pack was

put together. kst communication between the hibles was tobond with each other. The
alphapair mostly showed dominance displays and pair bonding behaviour. The-gédha
marked from the beginning. The securing of their dominant positwars already in
September, instead of in the pi@estrus period in November/December. In the grestrus
period the pair bonding behaviour increased. In this perio@ #iphafemale became
intolerant against her sister and the subordinate females Ipeeanoe interested in the
alphamale.

The alphapair shows its high status by increased marking behaviour from September till well
into the breeding season. During oestrus there was a peak of this behaviour. Only alpha
animals show marking behaviour. They omlgirk urine and faeces of their partner and their
own samples. This marking by urine and faeces has no territorial meaning. It is important for

by
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