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EAZA Best Practice Guidelines Disclaim@apyright (202) by EAZA Executive Office, Amsterdaih.
rights reserved. No part of this publication may be reproduced in hard copy, magadable owother
forms without advance written penission from the European Association of Zoos and Aq(BAZA).
Members of the European Association of Zoos and Aquaria (EAZA) may copy this infofonakiein

own use as needed. The information contained in these EAZA Best Practice Guidelibegnhas
obtained from numerous sources believed to be reliable. EAZA and the EAIKATAGTAGmMake a
diligent effort to provide a complete and accurate representation of the data in its reports,
publications, and services. However, EAZA does not guarantee the accuracy, adequacy, or
completenesof any information. EAZAdisclaimsall liability for errors or omissionsthat may exist

and shall not be liable for any incidental, consequential, or other damages (whether resulting from
negligence ootherwise) including, without limitation, exemplary damages or lost profits arising out
of or in connection with theiseof this publication. Becausthe technical information providedh the
EAZA Best Practice Guidelines can easily be misread or misgtéekpinless properly analyseHAZA
strongly recommends that users of this information consult with the editors in all matsaged to

data analysis anthterpretation.

EAZA PreambleRight from the very beginning it has been the concern of EAZAtten&EPS to
encourage and promote the highest possible standards for husbandry of zoo and aquarium animals.
For this reason,quite early on, EAZAdevelopedthe & a A Yy A Sadmdardsfor the Accommodation

FYR [/ INB 2F ! yAYlIfa Asiandatds 2ag downygeneral Iprartiphed of animal¢ K S & S
keeping, to which the members of EAZA feel themselves committed. Above and beyond this, some
countries have defined regulatory minimum standards for the keeping of individual species regarding
the sizeandfurnishingsof enclosurestc.,which,accordingo the opinionof authors,shoulddefinitely

be fulfilled before allowing such animals to be kept within the area of the jurisdictiothasfe
countries. These minimum standards are intended to determine thr@drline of acceptablanimal
welfare. It is not permitted to fall short of these standards. How difficult it is to determine the
standards, however, can be seen in the fact that minimum standards vary from country to country.
Above and beyond this, spetists of the EEPs and TAGs have undertaken the considerable task of
laying down guidelines for keeping individual animal species. Whilst some aspects of husbandry
reported in the guidelines will define minimum standards, in general, these guideline®ate be
understood as minimum requirements; they represent best practice. As such the EAZA Best Practice
Guidelines for keeping animals intend rather to describe the desirable design of enclosures and
prerequisites for animal keeping that are, accordinghe present state of knowledge, considered as
being optimal for each species. They intend above all to indicate how enclosures should be designed
andwhat conditionsshouldbe fulfilled forthe optimal careof individualspecies.
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Introduction

Much information for these EAZA Best Practice Guidelines is taken from the comprehensiagdaiA
(Pantheraoncg CareManual createdby the AZAJaguarSpeciesSurvivalPlan (2014)n association
with the AZA Felid Taxon Advisory Greuapany thanks to all who contributed to thabcument.

Additionaledits, suggestedontentand photo contributionswere made bythe following:

DouglasRichardsonHeadof LivingCollectionsRZSSHighlandwildlife Park,
JohnLewis InternationalZooVeterinaryGroup,

lanJonesSectionLeader ParadisaVildlife Park,

Dave HallTeamManager,ChesterZoo,

CathrineSauerNutritionist, ChesterZoo,

AlexSliwa,EAZA FelilAGChair.

The veterinary section was written by our JaguarEEPVeterinary Advisor, Melissa Nollet from
Bellewaerde Zoo in Belgium. Many thanks to Melissa and all the EEP participants who completed our
Jaguar veterinary survey in 2019 to help inform these guidelinestidwa thanks go to Maria José
DuqueCorrea for conducting a retrospective review pdstmortemsfrom jaguars housed in EAZA
collectionsbetween1998 and2018,whichalsoprovidedusefulinformation for this document.

For any edits, additions @omments about these Best Practice Guidelines, please contact the editor,
Rebecc@iddle.
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Section 1:
Biology and FieldData



Biology

1.1 Taxonomy
Table 1: Taxonomy of Panthera onca.

Classification Taxonomy
Kingdom: Animalia
Phylum: Chordata
Class: Mammalia
Order: Carnivora
Suborder: Feliformia
Family: Felidae
Pantherinae
CommonNames: English Jaguar
Spanish TigreReal , TigreAmericanoOtorongo,Yaguaryaguarete

The jaguarFanthera onchis the only living representative of the gerantherafound in the New
World (Nowell and Jackson, 1996). This genus iatdades tiger R.tigri9, lion P.leg, leopard P.
pardug, andsnowleopard(P.uncig).

Although eight subspecies have been recognised (Seymour, 1989), genetic €Eairik001) and
morphological (Larson, 1997) analysis finds no support foettigtence of discrete subspeciéhilst

not subspeciedevel,evidencessuggestghe presenceof four incompletelyisolatedphylogeographic
groups: Mexico and Guatemala, southern Central America, northern south AmaridaSouth

Americasouthof the Amazorriver (Eiziriket al,2001,Quigleyet al, 2017).

For the purposes of captive management and public education the EEP corizisidhera onca
singlespecies withousubspecies designation.

1.2 Morphology

1.2.1 Body Size

The jaguar is the largest cat in the Angas and the third largest in the world. It has a record weight
of over 158kg (Emmons, 1997). Its head and body length (without tail) can be up to ar@bthetail
canmeasure 75cm. Thigeight atthe shouldemay be upgo 75cm (Nowal& Paradiso1983).



1.2.2 General Description

¢KS 2F3dz2r NR&a O21F G O2f2dz2NJ Ny y3ISa FTNRBY LI tS &Stf2,

underbelly. It has spots on the neck, body and limbs that form roseiftes) containing blacknarkings
within them. Onthe head andunderparts,the spots aresimple black dots.

Black or melanistic jaguars are not uncommon and are recognised as a colour morph of the same
species. Their difference in colour is caused by a dominbeie grather than a recessive allele as in
leopards). The typical rosette markings are still present on black jaguars, just hidden by an excess of
the blackpigmentmelanin,but oftenvisible in bright light.

Compared to a leopard, the jaguar ssocky and more powerfully built. It has a square jaw and
prominentcheeksalongwith robust,muscular limbs.

Twojaguarsat ChesterZoo. Twojaguarsat SalzburgZoo.

1.3 Physiology

1.3.1 Digestive System

Jaguarsire obligatecarnivorespossessing simpledigestivetract comparableto the digestivesystem
of other carnivores including the domestic cat (Figure 3) and the lion. Among thesesfigeles, the
ratio of small tolarge intestines is similawith the contribution of the lengttof eacharea (stomach,
small intestine, large intestine, cecum, and colon) to the total length of the trbeingthe same
(Seymour1989; Smitket al, 2006).



The intestine of domestic cats maintains bacterial
coloniescomparable to those in herbivorous species
(Broseyet al.,2000). These colonies provide protection
against bacteria, they stimulate gastrointestinal
functionsuchasimmunityandmotility, and they digest
fibore sources to produce volatile fatty acids
(Sudodolski, 2011). It is likely that this is true for
jaguarsas well.

Thefelid digestivetract allowsfor storageof largemeals
in the stomachandefficientdigestionof vertebrate prey
(Bennettet al, 2010; Clausst al, 2010Smithet al, 2006;
Vesteret al, 2010) but may limitdigestion of more
complexfibre sourceswhichomnivores and herbivores
are able to utilise (Edward al, 2001;Wynne,1989).

More recently, the fibre type qualities of indigestible
preypartsincludingraw bones tendons, cartilage skin,
hair orfeathers,or & | y AFYAl-ofistigaseither

soluble or insoluble fibre, have been suggested to be beéfimigastrointestinal health of cheetahs
andwould be expectedto benefit jaguars as welDepauw,2013).

Digestivetract of Felisdomesticus
(Stevens& Hume,1995).

1.3.2 Reproductive Physiology

Zoos have held jaguars for many years, but still, relatively little is known about their reproductive
characteristicsGenerally, femaleseachsexual maturityat oneto two and ahalf years ofage(Tewes

and Schmidly,1987).Malesreachsexualmaturity at three to four yearsof age(Ewer,1973).A typical
oestrus length is six to seventeen days withoastrus cycle of 37 days (Wildt, Brown g@aanson,
1998). Oestrus can be detected by a number of behavioural cues, such as lordosis, flehmen,
vocalisation, rolling, and increased scent marking. Hormone levels can be deiectedasivelyby

the collecton and analysisof faecaland urine samplesfor oestrogenand progesteronemetabolite
concentrationgBrownet al, 2001).

1.4 Longevity

Jaguars can live to between ¢245 years in the wild. Maximum longevity in captivity for jaguars is 28
years(Weigl,2005).



Field Data

1.5 Zoogeography & Ecology

Much of the below information is taken from the IJUCNRedListwhere the speciesis listed as Near
Threatenedwith a decreasingopulationsize(Quigleyet al, 2017).

1.5.1 Distribution

Jagua

Historic Range

Current Range

Jaguar range maphistoric vs current
(Panthera,2016)

Historicallythe jaguarisbelievedto haveranged
from the south western US through themazon
basinto the RioNegroin ArgentinaTherearestill
somevagrantscloseto the Mexicanborder. Its
extent of occurrenceis estimatedat 8.75million
kmz2, with its stronghold being the rainforest of
the Amazonbasin. This stronghold comprises
88% of altfemainingjaguargQuigleyet al, 2017).
However, ecological models have indicated that
much of the Amazon basin is of low habitat
suitability, compared with the Pamtnal,
Paraguayan Chacand Caatinga (Torre®t al.
2007).

The species has been virtually eliminated from
much of the drier northern parts of its range, as
well as northern Brazil,! NH Sy (pargplasQ &
scrub grasslandsand Uruguay, and it is now
estimated to occupy only about 46% of its
historic range (IUCN 2017, Sandersiral.
2002).

Areasmportantfor conservatiorof viablgaguar
populationshavebeendefined by Sandersoret
al. (2002)- JaguarConservationUnits or JCUs,
which consist of 51 areas add tgp1.29million
kmz, or 13%of jaguarrange.
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1.5.2 Habitat

The home rangef wild jaguar has been established to be;28 knt for females and at least double
for males (Schaller and Crawshaw, 1980). The species is associated with the presencearfdhitger
habitats range from rainforest to seasonally flooded swamp areas, pampas grasslandsc¢haon
woodland,anddry deciduaisforest (NowellandJacksori996).In Belize jaguarsarereportedly more
abundant in lowland areas of relatively dense forest cover with permanent watemceghanin open,
seasonally dry forests.

Although jaguars have been reported in elevationshigh as 3,000m (Brown and Lopez Gonzales
HanmMOYX GKS@& 3ISySNrtfte F@2AR Yz2ylulyS FT2NBadz I yR
Mexicoor above2,700min the Andes.In studiesfrom Brazil Peru,ColombiaandMexico,summarised

by Sunquist andSunquist(2002),density estimates ranged from 1-74 adults perlO0Okmz2. Density

estimates by Silvest al. (2004) from five different study sites, ranged from-8.8 adults per 100km?,

with the highest density found in Belize's CockscombirB®ildlife Reservérainforest), a density

similar to the 68 per 100km2 found by Rabinowitz and Nottingham (1986). [&tter study found

female home rangesof 10kmz2, were overlapped by male home rangeswhichvariedfrom 28to

40kmz,

1.5.3 Population and Conservation Status

ThelUCNclassifieghe jaguarasNear Threatened due to a suspecteddeclineof 20-25%in the area

of occupancypver the past three generations(Quigleyet al, 2017). The specieshas been under
considerable pressureecause of conflict with the livestock industry in Latin America for many years
and its population is in decline. Additionally, deforestation rates are extremely high in Latin America
and habitat fragmentation isolates jaguar populations making them more vulnerable to human
persecution (Nowell and Jackson, 1996)order tackle the major threat ofabitat fragmentation an
ambitious habitat corridor programmehas been launchedto help conservea continuousnorth to
southhabitat corridorthroughthe species range(Rabinowitz2007).

It has been reported that jaguars are frequently shot on sight, despite protective legislation (Nowell
and Jackson, 1996). A large proportion of jaguar range has a depleted prey base and thus jaguars are
known to killcattle ¢ in response jaguars are sometimes killed by ranchers as a pest species. The
vulnerability to persecution is demonstrated by the jag@disappearance by the mit900'sfrom the
southwesternUS.Addressing livestock management is a high priasgagservation actions in many

range countries.

Commercial hunting and trapping of jaguars for their pelts has declined drastically since the mid
1970's, when antfur campaigns and CITES controls progressively shut down international markets
(Nowelland &ckson, 1996)Althoughhunting hasdecreasedhere is still demand forjaguarpaws,

teeth andother products.

The jaguar is included in CITES Appendix I, and is fully protected at the national level acrosgsnost of
range.Huntingis prohibited in Argentina,Brazil,ColombiaFrenchGuiana,Honduras Nicaragua,

11



Panama, Paraguay, Suriname, United States, and Venezuela. Hunting restrictions are irBp&gk in
Costa Rica, Guatemala, Mexico d&watu (Nowell andackson]1996).

1.6 Diet and Feeding Behaviour

1.6.1 Food Preference

Jaguarautilise all areas, day or night, including forests, river and lake edges (Emmons, 1987). Their
activity patterns coincide with the behaviour of their main prey spe@ftssmseret al,2010).Activity

can range from 3@ 60% during daylight hours. In generglguars are considered opportunistic
predators, and they will often walk extensively until pregigountered (Emmons, 1987). Similar to
most Felidaethey obtain prey by stalking or amthiag. Their diet is diverse and depends on
geographic location. Prey size can range from smalltthess1c2 kg) to large (greater than ¢05 kg)
though most are greater than¢2 kg (Emmons, 198Rabinowitzand Nottingham,1986).

Prey species in the wilcommonly include: capybar&lydrochoerus hydrochaeyjscaiman Caiman
crocodilusand C. yacarg sidenecked turtles Podocnemis vogknd Podochemis unifiljs collared
peccary Tayassu tajacl) white lipped peccaryT@yassu pecdtiarmadillos Dasyps novemcinctus
paca(Agouti pacd, andcoati (Nasuanasug.

1.6.2 Feeding

When feeding, a jaguar may stay with its prey for one to three days, may move the pebgraton
it shortlyafter obtaining.Depending on pregize it maytake severaldaysbetween feedsSchaller and
Crawshaw (1980) document six kills in a period ofd#ys for one individuaMany prey parts are
entirely consumed. Feet, hooves and bone pieces up to 4.4cm, as well as armadédlteatdr claws
(Tamandua mexicanacanappear in the faeces. Exceptions include skulls aloridp larger bones,
digestivetracts and carapaceof turtles and armadillos(Emmons;1987; Rabinowitz and Nottingham,
1986). Field biologists commondstimate thatuse 34g of preys required perlkg of jaguar body
weightto assessuitabilityof habitat(Novack2003,Polisaret al, 2003).

12



1.7 Reproduction

1.7.1 Sexual Maturity

Females reach sexual maturity at 2.5 years of age (Tewes and Schmidly, 198@)esreach sexual
maturity at3 ¢4 yearsof age(Ewer,1973).

1.7.2 Seasonality of Cycling

Jaguars have been reported to give birth betwééarch andJunein the Southern Pantanal (Quigley
and Crawshaw, 2001), indicating that mating occurs betwi2ecemberand March, which coincides
with receding of the floodwaters, and greater availability of prey. The reproductive hormomesles
andfemalesappearto increaseduringthe recedingof the floodwaters(Morato et al, 2004).

1.7.3 Gestation Period

Gestationvariesfrom 98to 111days(Ewer,1973).Generallypneor two cubsare born.

1.8 Behaviour

1.8.1 Activity

The jaguar is primarilynocturnal in itsfeeding and movement (Schalland Vasconcelos, 1978;
Mondolfi and Hoogesteijn, 1982). Jaguars tend to rest betweeamuiching andafternoon, butsome
daytime activity and movement is fairly common, and they will even hunt during the dagdied.

1.8.2 Predation

The jaguar may utilise a characteriddiantherakilling technique; attacking with a deep bite to the
throat to suffocate prg. But more often than not, an attack where a bite pierces the back of the skull
at its weakest point is used he jaguar will then often drag the prey to a thicket or secluded spot,
removing thedigestive tract 2; 3 m away. The ventral surface of the piis eaten first: neck, chest,
heart andlungs,andthen theshoulders (Schallemd Vasconcelo4978).

For reptiles, a slightly different technique is recorded, with the jaguar pouncing on the prey from
behind, immediately biting through the neck aselvering the cervical vertebrate, rendering tieptile
unable to lash itself into the water. If eating a turtle, the jaguar will force its paw into thalstoeigh

the openingbetweenthe carapaceand plastronand scoopsout the fleshwithout breaking

13



the shell. In all cases the jaguar attacks from cover, and usually from a blind side with a characteristic
pounce.

1.8.3 Social Behaviour

Jaguars are solitary animals, holding individual home ranges. Male jaguars in the Pantanal Region of
Brazil were reported to have home ranges of twice average seen elsewhere within their range, (28 to
40km) and females moved over a minimum area of 10km. Typically, adult males had admngee
SyO2YLI aaiAy3a (g2 2N G§KNBES NS Aljagudra e@cept SubdNlis andd NA S 4 =
females (Schaller and Crawshaw, 1980). If a jaguar dies, a jaguar that had a cortimueusnge

may fill that vacant home range, and the vacant home range may then be filled irbjuarjaguar

from anoutsideterritory (Rabinowitz,1986).

1.8.4 Sexual Behaviour

When a female enters oestrus she may venture outside the normal home range and as a result be
courted by several males (Nowak, 1990here are reports of a 3@earold wild female being found
with a cub(Brown and_opezGonzalez2001).

14



Section 2:
ZooManagement
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Z00 Management

2.1 Enclosure

Prior to committing to and designing a new jaguar exhibit, institutions should consult the EAZA Felid
TAG tadentify which species have the greatest need for the additional spaces they will be providing.
Thiswill ensurethat the collectionis consideringi KS ¢! DQa LINRPINI YYS LINR 2 NR G A

Careful consideration should be given to exhibit design so that all aneas$ the physical, social,
behavioural, and psychological needs of the species. Animals should be presented in a manner
reflecting modern zoological practices in exhibit design and all animals must be housed in enclosures
and in appropriate groupings thateet their physical, psychological, and social needs. Furthermore,

it is beneficialto designenclosuresin a way that allows flexibility, and addition or removal of
structures,whichcanbe changedn response tdi K S A y Foah@vioi dricehcdsure use.

Jaguarsanreadilyacclimatiseto arange ofenvironmentalconditions.However, ifgiventime to do
so,they must be protected from any adverse environmental conditions as problems camduise
suddenly presenteaith a largechangein conditions.

It is strongly recommended to provide indoor and outdoor access for jaguars and that pairs of
enclosures are built to allow extra holding areas if needed. This allows flexibility in management and
for extra space if occasionally required, foaeple to separate a mother with cubs from the sire, or
incompatibleanimals fromone another.

2.1.1 Dimensions

Throughout this section, examples are given using the two modern jaguars' faeitiiesat Chester
Zoo (The North of Englartbological Society) and one that is newly constructed at Paradise Wildlife
Park(TheZoologicaBocietyof Herefordshire) Theseexamplegiveanideaof the spaceandfacilities
needed to house jaguars. It is recommended that an outdoor area for jagean$ $200M plus an
extra 50% for each extra specimen. Minimum requirements for den size aré Sufacearea(2.4m

X 2.4m), heigh®.4m.

An insideenclosure of >200/) height of 4m, should be provided plus an extra 50% for each extra
specimermandtwo outdoor enclosures irorder to manageindividualsseparately iinecessary.

At Chester Zoo the outdoor areas are 1200m2 each. Additionally, the indoor enclosures have areas of
820m2and 760m2. Thedenshaveareasof 12m2and9mz. Theoutdoor enclosuresare confinedwith
a5m high wiremesh fencegseedetailsbelow).

16
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Arial photographof jaguarfacilitiesat ChesterZoo.
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The new "Jaguar Jungle" exhibitRdradise Wildlife Park is a fully enclosed enclosure and split into 5
different areas. Thesareas areasfollows:

Themainoutside areavhichis roughly2/3 of the overall outside space
Aseparationpen area roughly 1/8f the overalloutside space
Oneonshowindoordenarea

Twooff show indoor derareas

= =4 =4 =

This exhibit has been designed in such a way that nearly all the inside exhibit space can be utilised by
the cats including its height, but the cats have limited access to the boundary itsetfeexcept at

ground level. This makes it as difficult as possible for cats to test the boundary fence line on the
ground, without limiting the space the jaguars can use. The overall dimensions of the exhibit are as
follows:

9 Outdoor: 30m x 30m = 900nof floor space, 6m height with a fully enclosed roof allowing
for multiple levels throughout thexhibit.

1 Onshow indoor den area: 5m x 5m = 25mz2 of floor space, 6m height and fully enclosed
allowingfor multiple levels.

1 Off-show den area: 3m x 2.5m = 7.5of floor space, 4.5m height with 2 platform levels in
each den.
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