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Disclaimer

Copyright (202Dby EAZA Executive Office, Amsterdam. All rights reserved. No part of this publication
may be reproduced in hard copy, machireadable or other forms without advance written
permission from the European AssociatiohZoos and Aquaria (EAZA). Members of the European
Association of Zoos and Aquaria (EAZA) may copy this information for their own use as fiéeded.
information contained in these EAZA Best Practice Guidelines has been obtained from numerous
sources belieed to be reliable. EAZA and the EAZ#phantTAG make 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 completereasg ioformation. EAZA disclaims

all liability for errors or omissions that may exist and shall not be liable for any incidental,
consequential, or other damages (whether resulting from negligence or otherwise) including, without
limitation, exemplary damags or lost profits arising out of or in connection with the use of this
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publication.Because the technical information provided in the EAZA Best Practice Guidelines can easily
be misread or misinterpreted unless properly analyzed, EAZA strongly recomthahdsers of this
information consult with the editors in all matters related to data analysis and interpretation.

EAZA Preamble

Right from the very beginning it has been the concern of EAZA and the EEPs to encourage and promote

the highest possible stalards for husbandry of zoo and aquarium animals. For this reason, quite early

2y 9! Bl RSGSt2LISR (GKS daaAyAyYdzy {dFyRIFNRa F2N (K
LljdzE NATF é¢d ¢KSaS adlyRINRa fF& R2gy thad @embexslof LINR Y
EAZA feel themselves committed. Above and beyond this, 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 others, should definitely be fulfilled before

allowing such animals to 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 standards, however, can be seen in

the fact that minimum standards vary from country to countiypove and beyond this, specialists of

the EEPs and TAGs have undertaken the considerableotdsling down guidelines for keeping

individual animal species. Whilst 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 gactice. 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,
according to the present state of knowledge, considered as being optimedébrspecies. They intend

above all to indicate how enclosures should be designed and what conditions should be fulfilled for

the optimal care of individual species

CoverphotY tel St =+t 6S1Z hadNI g %22
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SCTION.: BIOLOGY ANBIELD DATA

BIOLOGY

1.1 TAXONOMY

Order Proboscidea
Family Elephantidae
Genera Loxodonta(African elephant)

ElephagAsian elephant)

Species Loxodontaafricana(African bush elephant)
Loxodonta cyclotigAfrican forest elephant)
Elephasnaximus(Asian elephant)
Table 1Elephant taxonomy

Species and Subspecies

Recent genetic and phylogenetic research suggests the presence of two species of African elephant
(savannah.oxodonta africanand forestLoxodonta cyclotjs one species of Asian elephdBiephas
maximug and a number of subspecies of both African and Asian eleplt&alde 1) It is likely that
elephant taxonomy may diversify in the futuf€houdhuryet al., 2008; Meyeet al., 2017)

There are currently three or four recognized living subspecies of Asian elephants; the Sri Lankan
subspeciesE. m. maximuysthe mainland Indian subspecies. (m. indicus the Sumatran subspecies
(E.m. sumatranysand (according to some authors) the Borneo subspedias.(borneensjs The

Indian elephant E. m. indicushas the broadest distribution, extending between the southern and
south-eastern regions of Asia.

Phylogeny

The order Proboscideeontains one living family, Elephantidae, the elephants, and several extinct
families. Elephants are members of the broad evolutionary line leading to ungulates or hoofed
mammals. Early proto ungulates showed extensive diversification in the Eocene.fobsifseshow
development towards the ungulate condition, but the limbs remained primitive and the nails had not
evolved into proper hooves. These lines died out leaving only the remnants of three: the sirenians (sea
cows), hyraxes and elephar(fBodd, 201Q)
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1.2 MORPHOLOGY

SPECIES WEIGHT @) HEIGHT LENGTH (head ant
(at shoulder, cm)  body, cm)

L.africana

Male 4,0006,000 280400 500650

Female 2,4003,500 240-300 450-600

L.cyclotis

Male 2,8003,200 240280 400450

Female 1,8002,500 210240 350400

E. maximus

Male 5,400 240-300 550640

Female 2,720 210-240

Table 2Morphological data of elephan{&ltringham, 1982)

Elephants have a very large head and ears (espeaidloxodontd; the neck is short; the body and
limbs are long, and the tail is of moderate length. Ears are used in communication and are also
important in regulating body temperaturelhe feet are short ahbroad and columnar in shapé&he
weight restson a pad of elastic tissue which acts as a cushion or shock absdwyer are five toes on

each foot The forefoot is circular in outllnand the hind more elongated@he skin is sparsely haired

and the sebaceous glands, which are associated with thiefbBicles in most mammals, are not
present in elephants thus there is no natural method for soiftg and lubricating the skifkemales

have two nipples just behind the front legs and the testes are retained permanently within the
abdominal cavity of mas.

Thesecond maxillaryncisors grow to form the tusks, continuing to grow throughout life, onedthir
being embedded in the skulThe extension of the pulp cavity has been shown to change with age and
probably further factors$teenkamp2008). The nolaror grinding teeth are uniquél he total number

is 24; six in each half jaw but no more than twotteare in use at any one tim&here is linear
progression with each tooth appearing at the back of the jaw and moving forwards as the preceding
tooth is progressively worn down at the frofiingdon, 1997)Each tooth drops oupiecemealas it
reaches the front of the jaEltringham, 1982)
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The trunk is an information receptor; the elepharges it as an olfactory organ, picking up scents and
smells, and also to explore food and other items. It combines an elongated nose and the upper lip; the
nostrils being located at the tip. The fingike extremities are used to pick up objects whici t&

seized and manipulated with extreme sensitivity. The trunk can be used both for gentle caresses and
admonitory slaps to the young. Charging elephants curl up their trunk to slap it out forwards
energetically aftefoldingits trunk back, using the fehead as a battering ram, its forefetet kick or
trample and the tusks to stab. According to Benedict (1936), the trunk can hold4g tires and
perhaps >10 litres in an adult Asian mépinage1994) The trunk is essential tihe survival of the
elephant.Smell is the most highly developed sense; eyesgglimited but hearing acuteMidway
0SG6SSy (KS St SLIK I-iKdofige, tiedetporaygRnd Snhidhllies fustibathane A (
skin. These glands emit a dargtrongsmelling oily substance, esgally from bulls when in musth.
Viscosity as well as olfactory qualitytbhé temporal secretion varies with age, sex and reproductive
status.

Thedifferences between African and Asian elephants are well descf®aaington, 1962; Eltringham,

1982; Nowak, 1991Shoshani1991) The main differences (see Figahd Table Pare: the Asian is

smaller, has a comx back and much smaller earsallso has twin mounds on the forehead, whereas

GKS ''TNRAOIFY KFa | aAy3atS R2YSo ¢ &Sl oneMiag psiak I & (0 &
There are also differences in the surfaces of the madatit. Tusks are very short or even absent in

female Asif St SLIKI yia ¢dcCbiand maleYASiadamhahts Godndt grow tusks. All

details orelephant footdifferencesand foot structure can be found @sutiet al.(2001)or see chapter

2.8.1 ot care Both genera have 56 chromosom@tungerfordet al., 1966)

African Elephant Asian Elephant

Figure 1African and Asian elephant profiles
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1.3 PHYSIOLOGY

As every species does, elephants express a variety of physiological traits accurately adapted to the
environment they evolved in. We focus here gimysidogical characteristics specifiz elephants and
of practical relevance for their care.

In elephants a heart rate of 250 beats per minute (bpm) is considered normal. It makes a big
difference whether the elephant is in a standing &5 bpm) orrecumbent (3650 bpm) position
Normal parameters for the respiratory rate are-12 breaths per minute in a standing elephant, but
can decrease to 4 breaths per minute in a sleeping aniwWadner, 201%

For the African as well as the Asian elephammatologyreference values are availableg@le 3 and
4). When analyzing hematological parameters of an individleghant, the substantial inteas well

as intraindividual variation should be kept mind. Based on that, regular monitoring and building up
of an individual baseline will provide much more reliable benchmarks in the case of a dRea#®

et al, 2018)

Parameter Loxodonta Elephas
White blood cells (xIcells/l =x180 St & k ¥ 9.83 (9.56) 12.29 (11.81)
Red blood cells (x30cells/l =x160Sf f a kK 2.93 (2.90) 2.91 (2.86)
Hemoglobin (mmol/l) 7.94 (7.94) 7.51 (7.45)
(g/dl) 12.8 (12.8) 12.1 (12.0)
Hematocrit (%) 37.0 (36.9) 35.6 (35.0)
MCV (fL) 125.5 (125.6) 122.3 (122.8)
MCH (fmol) 2.7368 (2.7368) 2.5878
(2.6064)
(p9) 44.1 (44.1)
41.7 (42.0)
MCHC mmol/l 21.8 (21.7) 21.2 (21.3)
(g/dl) 35.1 (35.0) 34.1 (34.4)
Segmented neutrophils (heterophils) (®16ells/I 3.34 (3.03) 3.6 (3.09)
=x160St f &k xf O
Lymphocytes1®cells/I=x160 St f &k x 4.14 (3.81) 3.53(2.74)
Monocytes 1@ cells/I=x160Sf f ak x f 0 2.05 (1.56) 4.78 (5.29)
Eosinophilsx1®cells/I= x160Sf t &k xf 0 0.175 (0.130) 0.293 (0.233)
Basophils1®cells/l =x160Sf f ak xf 0 0.135 (0.105) 0.121 (0.115)
Plateletsk1(® cells/I=x16k k f 0 381 (313) 447 (411)

Table 3Complete blood count values (International Units) given as mean (me@éajiner, 2015)Note that
figures in Italics represent conventional units.
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Parameter Loxodonta Elephas
Glucose (mmoll/l) 4.72(4.72) 4.83 (4.77)
(mg/dI) 85 (85) 87 (86)
Blood urea nitrogen (mmol/l) 3.21 (3.21) 4.28 (4.28)
(mg/dI) 9 (9) 12 (12)
I NBl GAYAYyS O0>Y2t 115 (115) 133 (133)
(mg/dl) 1.3(1.3) 1.5(1.5)
Uricacido >Y2f kf 0 11.9 (5.9) 11.9 (11.9)
(mg/dl) 0.2 (0.1) 0.2 (0.2)
Calcium (mmol/l) 2.73 (2.70) 2.65 (2.63)
(mg/dl) 10.9 (10.8) 10.6 (10.5)
Phosphorus (mmol/l) 1.58 (1.55) 1.55 (1.52)
(mg/dI) 4.9 (4.8) 4.8 (4.7)
Sodium (mmol/l = mEqg/l) 129 (129) 131 (130)
Potassium (mmol/l = mEg/l) 4.8 (4.7) 4.6 (4.6)
Chloride (mmol/l = mEqg/I) 89 (89) 91 (91)
Total protein (g/l) 78 (78) 81 (82)
(g/dl) 7.8 (7.8) 8.1 (8.2)
Albumin (mmol/l) 0.466 (0.482) 0.482 (0.482)
(g/dI) 3.1(3.2) 3.2 (3.2)
Globulin (g/1) 46 (46) 48 (48)
(g/dl) 4.6 (4.6) 4.8 (4.8)
Fibrinogen (g/l) 2.64 (2.55) 3.89 (4.00)
(mg/dl) 264 (255) 389 (400)
Alkaline phosphatase (1U/l) 96 (88) 115 (101)
Lactate dehydrogenase (1U/l) 937 (984) 411 (336)
Aspartate aminotransferase (IU/l) 20 (18) 19 (18)
Alanine aminotransferase (1U/l) 8 (5) 9 (6)
Creatine kinase (1U/l) 223 (199) 177 (145)
Gammaglutamyltransferase (1U/l) 10 (10) 6 (6)
Amylasg1U/l) 1798 (1214) 2247 (1008)
Lipase (1U/l) 9 (6) 17 (23)
CATANMzOAY S ¢20l € 3.42 (3.42) 3.42 (3.42)
(mg/dl) 0.2 (0.2) 0.2 (0.2)
AT ANYzZOAY S 5ANBOI 1.71 (1.71) 1.71 (1.71)
(mg/dl) 0.1(0.1) 0.1(0.1)
AT ANYZOAY S LYRANE 1.71 (1.71) 1.71 (1.71)
(mg/dl) 0.1(0.1) 0.1(0.1)
Cholesterol (mmol/l) 1.87 (1.81) 1.09 (1.09)
(mg/dl) 72 (70) 42 (42)
Triglyceride (mmol/l) 0.678 (0.60) 0.57 (0.50)
(mg/dl) 60 (53) 50 (44)
Bicarbonate (mmol/l = mEg/l) 25.6 (26.0) 24.9 (25.0)
Magnesium (mg/dl) 2.23 (2.30) 2.17 (2.14)
LNRY o>Y2fkfou 14.3 (14.3) 11.3(11.1)
6 IkRfOL 80 (80) 63 (62)
Carbon dioxidémEq/1) 25.4 (25.5) 24.7 (25.0)
Progesterone (nmol/l) (ng/ml) 1.37 (0.95) 0.43 (0.30) 1.08 (0.80) 0.34 (0.25)
NB: the progesterone value much depends on the assay and analyzer used. Results from one type of analyzer cannot heittom
results from another type unless propmadibration has been performed. 1

Table 4Biochemistry blood values (International Ws)igiven as mean (mediafyy/iedner, 2015)Note that
figures in Italics represent conventional units
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Naturally living in warm climatic regions and dealing with a very low body surface to body mass ratio,

elephants need a sopliisated thermoregulation system. Although the individual variation is

enormous, a baseline body temperature of-86r c/ A& O2Y&aARSNBR y2N)¥I f

(Wiedner, 2015)Body temperature is measured by placing the thermometer in a freshly passed fecal

bolus. The center of the latter provides a more reliable value than rectal insertion WaGétiner,
2015) Although measurement of oral tempdtae by the use of infrared thermometers is widely
applied for monitoring purpose zoos(e.g. EEHV monitoring in calves), defining the correlation of

these values with body core temperature needs further research. In human medicine oral temperature
shows a wide variance and weak correlation with body core temperature, and thus represents no

recommendable approach for temperature measurem@viaizerolleet al, 2011) Thermoregulation

in elephants covers behavioral as well as physiological aspects. Behayvibeplhants show bathing
and mud bathing with subsequent sand dusting as well asng#ti the shade to keep cool. To warm
up they can be observed basking with the flankifaslargest body part directed towards the sun.
Physiologicallya diurnal pattern of body temperature has been reported in elephéiiisaharet al,,
HAanTT 2 Skt Y2 ThiS inechanism allows elephants to lower their core temperature
during cold nights and increaseli RdzNAy 3 K2id RI&ao awdthBzhgiyNEs
developed net of superficial blood vessgisovides a comprehensive surface area for heat dissipation
o8 O2y@S8S0iGAz2yd ¢KS f I (liaSindentidy regularGaflappingyandd S
demonstrateghe synergy of physiological and behavioral mechanisms in thermoregulation.
Elephantskin in the hindquarter and caudateral hind legs reaches a thickness of more than 3cm,
however,there are body regions (e.g. medial part of thi@anae) with a skin thickness similarttat

of humans(Shoshani, 1982)These vaations should be kept in mind when planning blood sampling
or parenteral application of drugs evaluating thempact of climatic factors (e.g. frost bite on pinnae).

LYRSLISYRSyYylG 2F AlG&a& G fsA<eisyiv® argan. HénseStheSindiof aturgdl i O &

behaviors related to skin care seemssurprising. If elephants have the opportunity to do so, they

al

may show extensive water and mud bathing, sand dusting, rubbing and scratching behavior of every

body part. Besides skin care functions, théshaviors are part of thermoregulatipas mentioned
above.

Apart from the continuously growing tusksith agrowth rate of around 18cm per year according to
(Wiedner, 2015)elephants show a uniquadental functioncalled molar progression. In the course of
the latter, molars show a stepwise horizontal shift towards the oral opening with the -down
lamelke falling out piecewisd={g. 3. This process results in varying size of the grinding surface which
might impact chewing efficiendgchiffmanret al, 201%). The dental formula of elephantslid/0 C

0/0 m 3/3 M 3/3 (I: permanent incisor, C: permanent canine, m: deciduous molar, M: permanent
molar, maxillary/mandiblar). In the African elephanthe presence of a deciduous tusk has been
reported but this structure is reabsorbed without eruption asdonsidered to provide orientation for

the permanent tuskRaubenheimeet al., 1995)

A) B)

10
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years of age

Figure 2A) Schematic drawing of molar progression with indication of age stages in an African elephant

(Loxodonta africanpand position of molars in the skull of &sian elephantElephas maximyss | %I

B)View of the oral cavity of an African elephahbxodonta africanp The arrow indicates the junction between

Gg2 Y2f{FNE® {2YS tLYSttrS 2F (KS @ @idd Schifnaand 2y S KI @8

A further unique characteristic of elephants is thecadled pharyngeal pouch. This pouch is located
ventrally in front of the epiglottis and allowhé storage of some water (Fig). Elephants may
withdraw water from this pouch when it is scarce and use it to spray themselves

Figure 3lllustration depicting the location of the pharyngeal pouch and how it is hypothesized to be
filled during drinking (taken frorBhoshan{1998).

Ly O2ydGNI ad G2 23G§KSNI YI Sarénbt separdfed kos 3hE tharaik Ball Byt S LIK |-y
a pleural space. The latter is physiologically filled with connective tissue in elephants, which means
that the lungs arefirmly connected to the chest wall and its movements. Hence, chest wall movement

11
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should always be allowed in elephants during sedation/anesthesia and restricting positions (e.g.
sternal) need to be prevented. This peculiarity can be explained by the emsrforces on the lurg
during swimming and diving boufg/est, 2002)Without the more rigid connection between the Iung

and the thorax, elephants might not be able to breathe when under the water su(fdest, 2002)
Before its description, this unique anatomical featurellb@en a source of confusion for petlogists.

As is the case iother species belonging to the superord&ifrotheria the liver of elephants produces

a fluid composed mainly out of bile alcohols. This is in contrast to most other mammals where bile
acids account for the major part of bi{elageyet al, 2010) With respect to several reports on the
occurrence of galltenes in elephants, it can be speculated whether bile composition presents a
predisposing factor for this pathologggnewet al., 2005;Decker& Krohn, 1973; Jarofke, 2007; Pagan

et al, 1999) A gall bladder is absent in the African as well as the Asian elefitedas 1929; Mariappa,
1986)

Details on the digestive physiologf/an elephant are given in the chapt2 Feeding

While standing the limbs of an elephant look columnar and for quite a long time this was considered

to explain why elephants are not able to rand jump. More recent researchasdemonstrated a

rather lage mobility particularlyin the distal joint§Renet al., 2008)(Fig. 4. Although the high speed
Y2UA2Yy Ay StSLKIyGa Aa tFO01Ay3 +ty FSNRFE LKIF&S |
reach maximum speeds of around 25 kn(eninet al,, 2010; Hutchinsoet al., 2003)
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Figure 4Al‘thc'>Ugh~eIéphariﬂ'[—‘I’eigs‘ look quité‘c'orlu'mnar when standing (A), in parti-cdlue'l?the distal joint
show a rather large range of motion (B).Christian Schiffmann

Having the largest brain all terrestrial mammals (Fig),5elephants show an excellent retentiveness.
The latter is pronounced in loAgrm, extensive spatialtemporal and social memorgHart et al.,
2008)

12



EAZA Eleplm Best Practice Guidelines 2020

Figure 5The relative size, shape and surface structure of the brain in humans and elephants (take
Hartet al. (2008).

Elephants possess a sophisticated cognitive system which presents the basis fespéaties
communication. Details on these capabilitiare given ichapter 1.8 Behaviair.

1.4 LONGEVITY

It is generally accepted that life expectarafyelephantsn the wild is from 4670 yeardNowak, 1991;
Kingdon, 1997)A recent analysis of figale African elephant longevity and reproduction rates in
Amboseli, Kenyaonductedover a 40 year period found mean lagty to be 34 years (median 37,
years) with 95% of females dying by 65 years éted¢ 2016) while previous studies had found medi
longevity of wild females to be 56 years for African elephants (also Aefib€lubket al., 2008) and
417 years for Asian elephants in the logging industry (Myanma Timber Enterprise eCalb2008).

Earlierresearch has demonstrated thatveragelife expectancyof zoo elephantsis similar to this
(Wiese & Willis 2004). In Asian elephants living in European anasverage life expectancy of 47,6
years has been calculated while estimates for African elephants are less robust due tad€¥gidse

& Willis 2004) A more recent analysis of losigrm data on Asian elephants within théEAExsitu
Programme foundhverage lifeexpectancy to increase to 26 years for males angefs for females

with the oldestliving individuds in the EEPucrently being60 years (male) and 6gears (female)
(Schmidt & Kappelhof2019. However, these results are skewed by the mortality of both Asian
elephant males and females in first years of their life i.e. by data that are not always available for wild
populations.
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HELD DATA

1.5 GONSERVATION STATESOGEOGRAPHYCOLOGY

Population, Habitat and Distribution

For detailed updates on the population status and distribution of elephant spquiEsserefer to the
species assessment reports compiled byIth€N Red Lidhitps://www.iucnredlist.org/ ). Summaries
of current data and other relevant references are provided below.

Elephas

Recent estimates suggesitat the free-ranging elephant population currently nubers between

30,000 and 50,000. They are found across 13 countries, although nearly 60% of the population are
found in IndialChoudhunet al., 2008)

Wild Asian elephant populations are extremely fragmented andfacing a dramatic decline in

numbers due to reduction and fragmentation of their forest habitat and the pressure from human

LJ2 LJdzf F A2y INRGSGOGKY HmE: 2F GKS $2NI RQa Kdzyly LJ2 Lld:
range(CoP17 CITES: Monitoring the lllegal Killingegtants (MIKE)2017) The species is listed as
endangeredn the IUCN Red List.

Asianelephants are a generalist species found in a wide range of habitats including grasslands,
evergreen forest, deciduous forest, scrubland and cultivated ar8asilarly they are found at a range

of altitudes from sea level to 3000m, although examples of beyond this range are K@dhwadhury

et al., 2008) Figure 6 shows the current distribution.
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1UCN (International Union for
Conservation of Nature,

Extant (resident) )
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Figure 6 Current distribution of the Asian elepha(@houdhuryet al., 2008)

14


https://www.iucnredlist.org/

EAZA Eleplm Best Practice Guidelines 2020

Loxodonta

The IUCN African Elephant Specialist Group produced a status report in 2016 with numbers acquired,
where possible, from each African range country reporting a continental decline in numbers of African
elephants. The authors estimated that the total popidatoffree-rangingAfrican eéphants currently

stands at 415428 animals in areas surveyed, but the actual number across the full range is expected
to be higher(Blancet al., 2016) Fig. Bhows the present distribution. The species is listedudserable

on the IUCN Red List.

The two currently accepted species of African elephants are the savahnafri€ana and forest I.
cyclotig elephants. The savannah elephant resides on the savannah and grassy [Hagisaotl South
Africa, whilst forest elephants inhabit forested regiongehtral andWestern Africa.
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Range Compiled by:
Extant (resident) ik e Ao i

v

@é:
e i

Figure 7Distribution ofthe African elephant¢Blanc, 2008)
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Consevation and Protection

At the time of writing, the Asian elephant is categsed on the IUCN Red Listeslangereddue to
population reduction resulting from habitat loss, fragmentation and human population pressures. The
African elephant is listed asllnerableon the IUCN Red Li@lanc, 2008)The most critical problems
facing African elephant conservation are lack of financial resources for conservation management and
growing human populations. Expsion of agricultural activitiescausesincreasel degradation and
destruction of elephant habitat. This is most evident in West Africa which has the most fragmented
elephant ranges. Over 40% of elephant range is in central Africa but only 10% of the area is protected.
This regions forest habitat andupports the main population df.cyclotis.

In 1989, the African elephant was listed as Appendix | on CITES which effectively placed a complete
ban on the international trade in ivory and ivory products. Howeired,997the species was down

listed to Appendix 1] but only in some Southern African countries. This waand is somewhat
controversialSharp, 1997and currentlythe African elephant is listed as CITES Apperelieept for
Botswana, Namibia, Southfrisa and Zimbabwe where it is Appendix Il with certain restrictions
including quotas and permit controls.

Elephant poaching and illegal wildlife trade

CITES has two monitoring systems for elephant trade: MIKE (Monitoring lllegal Killing of Elephants)
whichis the approved instrument for tracking the situation across Africa and &sbETIS (Elephant
Trade Information Systemwhichis the designated system to monitor illegal trade in ivory and
elephant products. ETIS was designed by TRAF&IGn-governmental organisation working on
wildlife trade in the context of both biodiversity conservation and sustainable developifsest
www.traffic.org).

The ivory trade is one of the major causes of decline in elefppapulations. Ivory has been a valued
materialfrom time immemorial and humans have been making and trading in ivory artefacts for some
10,000 years. Poaching for ivory is a problem for both African and Asian elephifimisigh it is
probably greaterdr the African elephantasfemales also have tusks. It was estimated that in the early
2010s around 30,000 African elephants were poached illegally each year for their tusk fodised
demand in Asia (with 75%6 the marketbeing Chinese tourists in HgiiKong, Vietnam and LagSave

the Elephants, 2017 his led to a pledge by China and the US to end domestic trade in ha@r¥5n
(TRAFFIC, 201%) 27, the domestic ivory trade wédmnned in China. The US introduced a near total
ban, and Hong Kong, which is one of the largest city maf&etgory, announced a timetable to close

its domestic markefollowed bya bill to ban ivory trade by 2021n the UK, The Ivory Act 20M8hich

bans trade except in very few situatiqiis expected to come into force @arly 202QUK Government,
2018). The Ivory Alliance, a coalition of political leaders, conservationists and celebrities dedicated to
tackling illegal ivory trade, was also established in October 2018.

Culling (including through illegal poaching or through trophy hunting) can &aignificant effect on

social organisation and behaviour. Animals with larger tusks are often selected/firsh in the past

has resulted in a depletion of males and a drop in fecundity of fem@ebson & Poole, 1998)
Additionally, in heavily poached populations, small family units have been seen comprising of
abnormally high numbers of calves of similar ages and calves from heavily poached populations join
unrelated femalegNyakaanaet al., 2002) both of which may impact on normal social behaviour.
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Asian and African elephants are both listed on AppehdbCITES. As per Article Illfeg Convention
Appendix| listed species can oribe imported under strict conditions to ensure that such an import is
not detrimental to the survival of the speciethat the proposed recipient of a living specimen is
suitably equipped to house and carer fit, and that the specimen is not to be used for primarily
commercial purposes.

In exception to the above, théfrican elephant populations of Zimbabwe, Botswana, Namibia and
South Africaare listed on Apendix Il, with the followingannotations;for the exclusive purpose of
allowing trade in live animals to appropriate and acceptable destinations for Botswana and Zimbabwe
and for in situ conservation programmes for Namibia and South Abiga to the AppndixIl listings

of these populationgless strit conditions for importation apply from these populations. In light of
concerns over the trade in African elephants from these populations, in particular Zimbabwe, moving
to zoos in Asia, mostly China, that are thus not subject to the stricter rulesiagpty Apendix |
species and populationthe CITES Parties approved a number of changes to CITES Resolution 11.20.
The most important change is related to the interpretation of what are considered &ppeopriate

and acceptable destinatiorisr receiving African elephants from theses &pdixIl listedpopulations

which are defined ashavingin situ conservatioprogrammesor secure areas in the wild within the

& LIS OA S aand hstoricazhpein Africa There are only very limited esgtions with strict
provisions which only apply in exceptional circumstances. For more details please refer to
www.cites.org

In April 2017, the Asian Elephant Rar8jate Meeting took place (facilitated by the IUCBGAsian

Elephant Specialist Growgmd financially supported bgeveralEAZA ZoowcludingZurich, Antwerp,

Emmen, Amsterdam and Rotterdaamd was attended by representatives frarmnge countriesof

Asian elephants. This resulted in the signing of thardalDeclaration for Asian Elephant Conservation

with the aim to protect and conserve Asian elephaafEne Jakarta Declaration for Asian Elephant

I 2y aSNBIF GA2y WIQnk NiltHe XjoaliofeR athatSvihileefephant conservatiolis

primarily a national responsibility, there is an urgent need to synergize national actions with
international cooperation amongst the Range States for the tengn conservation of Asian
Elephants. The reversal of the crisis facing Asian Elephantdit®adlly dependent upon political,

financiall YR G SOKY A OF f &dzLJLJ2 NIi T NEhwJakiarta HeclargtionrS2047). G A 2 y I §

SQustainable use of elephant populations

Some countrieshave arguad for a sustainablgcontrolled trade in elephant yducts (i.e. using
elephants at a rate within their capacity for renewdiichshould not cause population level decline).
Several African countries have protested against CITES ivory bans, arguing it should be possible to sell
ivory legally through sporaind trophy huntingin order to put financial revenue back tm local
communities and conservation through communal resource manage(@mtles, 1996; Kock, 18P

In 2013, the Collaborative Partnership on Sustainable Wildlife Management (CPW) was established and
is made up of 14 international organisations, which promotes conservation and increased cooperation
and coordination (for full details se€ePW.
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However, for sustainable utilisation to work, strict control measures must be enforced. In 2015, The
Global Environment Facility launched a global partnership programme for wildlife conservation. This
programme works with governments of participating catgs to strengthen opportunities for local
O2YYdzyAlGlASa (2 o0SYySTAG FNRY aKSIfliKeé¢ gAftREATFS |
for (il)legal wildlife products (full report availab@lobal Partnership on Wildlife Conservation and

Crime Prevention for Sustainable Developmént

Humanelephant conflict

Definitions of the term varyinskip &immermann, 2009%ut a broad definition of humaelephant

O2y ¥t A00 061 9-tleéphait interdctioyf hiclk rézvlts yi negative effects on human social,
SO2y2YAO 2NJ Odzf GdzNF¥ £ f AFSSE 2y SPSkek blyXAi07)02y & SN
HEC is a major intercontinental conservation prob(étoare, 200Q)Both African and Asian elephants

are involved in HEC which occurs across much of their igiggare, 2000; Sitati & Walpole, 20G6)d

conflicts seem to be increasinilaughtonet al, 1999) Increasing human population, expanding
agriculture, war and political instability are the main causes of direct conflicts as humans and elephants
compete for landKushwaha & Hazarika, 2004; Par&eal., 2007)

Conflicts betweerelephants and peoplean result in crop and property damage, economic losses,
human injuries and fatalities, retaliatory killing of elephants and more indirect impacts such as stress,
impaired freedom of movement and knocdk effects in terms of healthcaror education(Hoare,

2000; Dublin & Hoare, 2004; Parker al., 2007) Consequentlyin many areas HEC is a serious local
political issue(Hoare, 200Q) often undermining regional conservation and welfare inivies
(Naughtonet al., 1999) Researchers are attempting to predict HEC hotsotenet al., 2016)and

look at occurring trendéPozoet al., 2017)

Some of the rain methods currently being utilised to manage HEC are listed below.

Elephantfocused methods:

Physical barriers, elephant deterrents, aversivehavioural conditioning, habitat management,

elephant population management and removal of individual conflict anirfidigwuset al., 2000;

hQ/ 2yyStt> wnnnT { A letal, 200 Hoare,2OlB t S wnncT tF NJ SN
Humanfocused methods:

Education and awareness, land use planning, compensation schemesatterlivelihoods,and

community wildlife benefit§Tchamba, 1996; Jakingh & Williams, 1999; Nyhasal,, 2000; Zhang &

Wang, 2003; Parket al., 2007 Fernandcet al., 2008; Bandar& Tisdel) 2005; Dickman, 2010; Olsson,

2014)

Z0o0 insitu conservation support

Many EAZA zoos holding elephants are directly contributinign 8tu conservation projects. For a list
of past and current projects, see Elephadnitsitu conservation projects supported by EAZA zoos
available orElephant TAGharePoint
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1.6 DIET AND FEEDING BEM2UR

Both elephant species are herbivores and consume a wide variety of plant material including grasses,
leaves, twigs, fruits, barks, herbaceous material and @Gabigumila, 1993; Sukumar, 199
thorough review of diet breakdown, feeding behaviour, seasonal variation and summary data on broad
nutrient ranges in natural diets for African elephantokondonta &icana) is covered irbachet al.

(2019) Variance between species does occur, with Asian elephants consumiater gmoportion of
grasses in the diet when availatffeerlinget al., 1999; Sukumar, 1990)

Although described as generalist herbivores, consuming over 400 species of plants, it appears
populations may vary regionally and seasonally in their plant choice. However, it is clear that elephants
are predominantly seasonal grazers and browsers witlit, flarks and soil being consumed as
secondary food choicg&abigumila, 1993)The natural diet is characterised by a high fibre content
(crude fibre 3660%) and a lowo-moderate protein content (crude protein-82%). Studies have
demonstrated that passage addd through the elephant@igestive tract is rapid compared to other
monogastric hindgut digesters such as horses. Total gut transit time4§ hburs(Baxet al., 1963;
Hackenberger, 1987; Loehlahal., 2003; Rees, 1982and they have a correspondingly low digestive
efficiency(Clausst al., 2003; Hatt & Clauss, 2006lausst al., 2004). In summary, elephants are
designed to eat large quantities of nutrient poor fibrous material which passes quickly through the
gastrointestinal tract.

The body weight ranges overlap, howeugsian elephnts Elephas maximygsend to be lighter than
African elephantsL(oxodonta africana The weight range of wild adult Asian elephants is 2000
kg comparedo a range of 2,70®,000 kg for adult African elephanfg/ittemyer, 2011) Individual
body weights are influenced by age, sex, health, food availabilityeatdrding to recent findingby
the molar state(Schiffmanret al., 201%). Estimates of daily dry matter intake for an aduépiant
are typically around -1L,5% of body mas@lireyet al., 1997) however intakes vary according to the
nutritional quality of the feed as well as environmental cdiughis, activity level, reproductive status
and growth stage. These physiological factors influence energy reqgis and therefore diet must
be adjusted to meet energy needs in a captive setting.

Due to the limited research on vitamin and mineral requirements, animal nutritionists use domestic
species as a model to make recommendations for captive exotic animalslephants, the National
Research Council recommendations for the domestic horse are often(G$aals<t al., 200D; Hatt

& Clauss, 2006Although using the domestic equid as a model has limitations, it is an extremély use
guide (Sachet al, 2019) Elephants have a single stomach and a short but voluminous hindgut
fermentation chamber (similar to equids), inhabited by anaerobic bacteria and pro&intkar to
those found in the rumen and reticulum afuminant. These micrerganisms digest plant fibre that
otherwise could not be used since elephants, like other herbivores, have nedfipesting enzymes

of their own (llmbergeret al., 2014) Microbial fermentatiorof plant fibre in the hindgut provides the
main energy source for these animals. They are adapted to eat complei fiflees and thus in
captivity, high fibre components must contribute a very significant part of their diet.
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1.7 REPRODUCTION

Birth and development of young

As femals of both species of elephantgive birth within the family groupnext to physical
development social development is of utmost importance from the very beginmiragderto lead to
successful breeding at a later stag&e cowcalf bond is strong. It is thought that alliances of females
in families may enhance calf survivorskiijge, 1987and these alliances may be perpetuated by the
long term relationship®etween allomothers and calves.

In Amboseli, Kenyawb birthshave been describe(Moss, 1988)one to a primiparous female and
the other to an olderexperienced female. The visible onset of bigltharacterized bthe appearance

of a bulge below the tailwhichis the presence of thecalf and/or sac in the birth canado the dam
mayhave beenrn labour (hours) prior to this. Birtisthen described to proceedapidly. In the case of
the primiparous femalethe damwas agitated during the process and frequently scraped the ground
with her forefeet. Other females maactto help remove the amniotic sac. Infants améially unsteady

on their feet, takingabout 40 min to stand properlylhe mother and other females use their forefeet
and trunks to help infants stand; this unsteadiness remains for several wEe&saverag weight at
birth in African elephantand Asian elephantsan be found in Table 5

African elephant Asian clephant
Variable Male Female Male Female
Birth weight (kg) 112.043.5(27) 95.142.5 (30) 117.84+3.5(49) 118.14+3.1 (44)
Birth height (cm) 93.442.1 (16) 86.8+1.1 (18) 95.94+1.2 (19) 91.941.3 (23)
Geslation (days) 634.542.1 (10) 6452430 (11) 660.6+5.8 (16) 654.04+4.3(12)

The number of animals contributing to each mean is shown in parentheses (V). Each mean
score 1s accompanied by the standard error of the mean [+SEM].

Table 5Mean calf birth weight/ height and gestation period for Asian and African elephants (from Dale, 2010)

LyTryda Ydzad f20FGS ( KifbrelegSunaidad addsnce IScatgtthey Wil Y 2 (i K S
sucke several times an hour for two to three minutes at a tinfide calf sucks and drinks using the

mouth and must learn how to use the trunk to feed and manipulate objédisygradually learn to

use the trunk to collect food but are about four months old before they can eat a significant amount

of solid food It is normal toalsoingestsmall quantities oflung fromolder animalsn order toacquire

the necessary microbes to agtigestion(Lee, 1991

Calves can be weaned at two years of age but usually suckle for four years or more. A femdileimay a
an older calf to sudk& at the same time as an infafDouglasHamilton & Douglagiamilton, 1975put

in Amboseliin two cases where an older sibling continuedtkle, the younger calf died. The survival
rate of twins was also low iAmboseli(Lee, 1987)Cases of allosuckling have been observed but are
very rare.

A study d growth curves in African elephants showted typical sexual dimorphism in both foot length
and shoulder height, with males growing more rapidly than females from birth onwards (Lee & Moss,
1995).
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Adolescence in elephants

Adolescence is the time betweameaning and puberty. In elephants usually covers an age from 5
to 10 years and is one of the most important stages ofitifevhich yung animals gather athe
experience thewill need to be able to survive and reproduce. Adolescence differs betferale
and male elephants. Whilst young cows stay in their natal group and acquire skiibyasttersand
develop all maternal instincts, young bulisreasingy distance hemselves frontheir family.

However, nale calves must experience themplex social structuref the elephant herd anthis must
occur before sexual maturity is reached and they leave their natal ieaihger bullgup to 15 years
of age) maystay in the vigaiity of the family unitsput older bulls tend to be more sadity and form
bachelor groups, which are often unstablEhese groups vary sizeand age structureand enable
them to become socially competent and sexually mature.

During adolescence the primary gender characterisbiefgthe ovaries in females and ¢htestes in
males, are growing along with general body development. Typicasenific changeis the body,or
secondary gender characteristics, only occur with the onset of hormonalitgatiuring puberty.
Tertiary gender characteristics, such as-ggacific postures antiehavior develop individually during
later stages of life. Adolescence ends with the final graavttireaching puberty.

Puberty in elephants

Puberty is defined as the age when the gonads have reached full funictitamales, his isindicated

by follicle growth and first ovulation in the ovarjemdin malesthe production of viable sperm in the
testes. Onset of reproductivability is hormonally mediated and triggered by a number of factass
shown inFigure 8 Apart from age, ige, weight, body condition and health of an elephatifferent
external factoranayhave an effect omthe onset of puberty. Food availability and season are the most
important in thewild, whereas in captivitystress leved have a higher impact becaussephants are
more restricted in space and unable to escape from difficult situations. Olfactonystic, visual and
tactile stimuli also contribute to kicktart the hormonal cascade controlling reproductive physiology.

Given good health and bodyondition of an animal, the hypothalamus is eventually responsive to
these factors and starts to secrete gonadotropigleasing lermones (GnRH) which induce the
pituitary glandto produce gonadotropins, follicle stimulating hormone (F8kginizinghormone (LH)

and lactotropic hormone (LTH or@lactin). Whilst FSH and LH act on ovaries and testes, LTH directly
affectsmammary glandievelopment. Under the action of gonadotropins, namely FSH, follicle growth
starts in the ovarieswhich are the source ofstrogens during the follicle phase of the ovarian cycle.
After induction of ovulation by LH, the former follicle cavity turns into a corpus luteum which produces
progesterone. Progesterone is secreted throughout the luteal phase of thearydtiiring pregnancy.

In males FSH acts on the testes and induces spermatogenesis in the Sertoli cells, whiistulates

the Leydig cells to produce testosterone.
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Figure 8 Factors affecting onset of hormonal action at puberty

Both sexeof Asian and African elephants generally reach puberty betwgamd 12years of age.
Duringthis time, the complicated system of hormonal control of reproduction is working, yet animals
may not be able to reproduce. In the wilthis is mainly due t@ocialregulation Young females are
protected by their herd and it has been observed that mothers actively participate in the choice of
whether or notmating is to occyrand if so, which bull may be allowed to mate them (Moss, 1988).
Females need to learn abbihe mating procedure and mudte physically abléo withstand a
gestation periof nearly 2 years. Hence breeding is dependemlaysicatondition and rarely occurs
before the age of 10 years in the wild. Males need to learn to be able to detecsastfamales and
perform thenecessarnpehavioralrepertoire toshowdominanceand make them @itable for mating.
They must alsbe able tomate-guard the estrus cow until the fertile period is over and, at the same
time, compete with other bulls that arseeking for breeding opportunities. Young Asian elephant
males experience their first musth withl4 ¢ 18 years of age (Eisenberg, 1980), whereas young African
elephant bulls have not been seen in musth below an age of 20 and rarely get an opportunéteto
until they areat least25 years old (Poole, 198p

It is important to note that environmental conditions can alter the age of puberty in both species. If
African elephants are living under comparable conditions, population density is directlg tmkiee
age at which young females give birth for the first time. In populations with high depsiberty is
shifted to a later age. Laws (196fbund that in the Mkomazi Reserve in Tanzanigh an elephant
density of only 2 animals per square mflemales reached puberty with 12 years of agevhereas in

the Budongo Reserve in Ugamevith an elephant density of 3,animals per square milpuberty was
delayed to 22 years of age. At the same tinfes effect might be compensatedr in areas withhigh
food availabilityDouglasHamilton & DouglagHamilton(1975) reported in Lake Manyara, Kengaen
with an elephant density afp to 14 animals per square mjlthere wasstill anonset of puberty at1l
yearsof age Moss (1988) therefore concludeldat elephants are able to respond to environmental
changes in a highly flexible manner. In Amboseli NatiBsudl, Kenya, where elephants live at a density
of only 3 animals per square milglossobserved that young cows, usually sexually mature with 12
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years, shiftedhe onsetpuberty by 2 yearsafter aperiod ofheavy drought to an age of B¥15 years
of age

Sexual maturity and gestation

Elephants haveraextendedifespan andtherefore reach sexual maturity latén life ascompared to
most mammalian species.r@ study reveadd that in female African elephants the mean knowgea
at first reproduction was 18.yearsin the wild (Leeet al., 2016). Another study on Myanmar timber
elephants demonstrated th&emales showed low fecundiipitially following sexual maturitywith a
rapid increaseand peak at agef 19 (Haywarckt al., 2014). Note that animals under human caaamc
reproduce earlier than the average age for the given species.

Femalesusuallyproduce their first calipproximatelytwo to three years after their first ovulation.
Gestation is 222 months after which a single calf is b@Estes, 2012)There is a low rate of twinning,
around 2%DouglasHamilton & Douglasiamilton, 1975)Elephants caaxceptionallyproduce calves

up to an advancege classeqe.g. 65 years recorded for African elephants in Amboseli) but show
significant reproductive ddines in older age (e.g. 40 years for Amboseli African elephfrds)
19914, Leet al, 2016) Calving intervals rangeom three to nine years, with an average of four years
(Lee, 19913)although there is variation between regioftéurt, 1974; Moss, 1983; Sukumar, 1993)

Wild bulls mature between 124 years of age, which wlitliseem tocorrespond tahe female timing.
However, a study regarding wild African elephants demonstrated that males were not allatéo
successfully with oestrus females until about they were 25 years old; the majority of calves were sired
by in-musthmales in the oldest age groups (Poole, 1989

Seasonality

The breeding season of elephants is not easily defined, and months of conception vary from year to
year. Elephants are not physiologically forced to breed seasonally, but some evidence of Egasona
has been recorded. For example, conception has been linked to wet periods in som¢uagks
Hamilton & DouglasHamilton, 1975)but was not observed in othe(dlowak, 1991; Sukumar, 1993;
Eisenberg & Lockhart, 2011; McKay, 20H9wever higher quality foa usually available after rains,
result in improved body condition and increase the likelihood of ovulation occujices, P91a)and

it is likely that periods of nutritional stress decreases the likelihood of cows ovulating. This may help
explain the phenomenon that some years appear to have resulted in a very low number of conceptions
(Sukumar, 1993A recent review of breeding seasonality in Africad &sian elephants reports them

02 O0SRIGE 2y HBSRSNEE gA 0K dzy REWMEhSet 1, 22018IKH20ider 1S NA 2 RA
encourage natural conception these findings can be of practical relevance.

Musth

Both Asian and African male elephants exhibit a condition known as musth. When in musth, males
have elevated levels of testosterof€ooperet al., 1990) aggression and reproductive activi§oole

& Moss, 1981; Dickermaet al., 1997 Pooleet al., 2004 Pooleet al., 1984; Niemuller & Liptrap, 1991

The discharge of fluid from the temporal gland increases and is continuous (in Asian eleghants);
penis develops a greenish colouration and dribhlgre; they also vocalise frequently a particular
manner (musth rumble)lt has been shown that nes emit volatile compounds from the temporal

23



EAZA Eleplm Best Practice Guidelines 2020

gland and within their urine which may inform other bulls and cows of their condiRasmussest

al., 1990; Rasmussen, 1997)

There are many questions as to the function of my$tlingate & Lasley, 2004hd a suggestion that

it may be a relatively recent phenomenon in tA&ican speciegRasmusseat al,, 1990) It is proven

that the small number of older bulls in the competitive state of musth are the most successful sires;
however, noamusth males sired 20% of genotypedvess, and 60% of mature bulls (>20 years old)
were estimated to have sired offspring during ayéar study period in wild African elephants
(Rasmusseant al., 2008). In Ambosegkery few males under 24 years of age have been seen in musth
and bouts of muth among individuals of the 2385 age group are short and sporadic, while older males
have longer bouts sometimes lasting several moiiBwole, B89b) This work has also shown that the
number of males in musth correlates closely with the number of oestrus females and is highest during
the rainy season, when fenes are more likely to ovulat&oth Asian and African bulls settle into a
regular gcle of musth with increasing age.

Apart from the interesting dynamics of musth and amoisth males in the similar area, it must be
concluded that in a captive situation, there is no relation between whether a bull can sire offspring
and having elicited gns of musth.
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1.8 BEHAVIOUR

Of the terrestrial animal specieslephants have the greatest volume of cerebral cortex available for
cognitive processin{Hartet al., 2001) This exceeds that of any primate species and allows this long
lived species to develop many skiltsolvinglearning andnemory,including storingnformation on
conspecifics iad the environment it inhabits.

Activity

Elephants spendbout 16 hours a day feedinghey sleep for four or five hours within a gériod,
sometimes lying dowrilherefore, although primarily diurnal, they are active in the hours of darkness.
Elephams perform remarkable movements and postures; they can roll, kneel, squat, sit on their
haunches and climb up very steep slogEstes, 2012)However, they cannot run or jump but only
walk at varying speeds.

Social aganisation

The most basic elephant social unit is a mothaed her offspring. A family unit is a group of related
females, consisting of a mother and youimgcluding her own mature daughters and offspriihoss

& Poole, 1983)The matriarch, who will be the oldest, largest and possibly even-nepsoductive
female, sets the activity, direction and rate of movement of the herd. The leadership and experience
of the matriarch is thoght to be of great importance and it has been suggested that there may be
higher per capita reproductive success in groups led by older ferfidt=Sombet al., 2001)

In Manyara, Tanzanishe average size of a family unit was a0¢these units group together to form

f I NBSN) {AYyaKALI 2NJ Wo2yRQ 3INRdzZLASE 6KAOK Yle Oz2ya
elephants increasebeyond a critical number (which depends on several factors), a new matriarchy

(family unit) splits off but will remain as part of the same kinship or bond group. These kinship groups
LINEOIFofe& F2N¥ LI NI 27F | 1 NBSWuld exglah Odsdrnvatiors yf> 2 F( ¢
gatherings of up to 100 animals or mqigtringham, 1982)

The current suggestion for elephant social organisation therdfar@desa core group of a family unit
andthese unitsare further associatedogetherin bond grogws.Bond groups are probably comprised
of closelyrelated individuals resulting from thesBionfusion of family groupsBond groups come
together in clans, which combine to form spbpulations and ten the population of an area.
Although most detailed work on social organisation is from studies ofaifrelephants, clans have
also been identified in Asian elephar{Sukumar, 1993and their families do also split and come
together (McKay, 2011)

A study in Sri Lanka found bond groups ob82animalswhich split into family groups comprised of
between one and four reproducing femal@gseineet al., 2001) Other data gathered in Sri Lanka shows

a splitting of groups of females with young infants (a nursing unit) from groups with juveniles (a juvenile
care unit)(McKay, 2011 This appears to be due to females with infants at heel associated more with
other, similar femaledut between these groups there &ill a degree of flexibility and interchange of
individuals(Kurt, 1974; McKay, 2011)
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Smaller group sizes were found in the rain forest of Malaya and Suidtiiagham, 1982Fantiapillai

& Supahman995)found group sizes of-8 animals in the forests of Way Kambas in Sumatra but
larger aggregations of up to 45 animals were foumdiieas of grasslaneyith smaller groupseing

more common in the dry season. In general, herd sizes differ between populations, seasons, and
habitat types, e.g. desert elephants disperse over large areas in relatively small groups and probably
rely oninfrasound to communicate between groufisee, 1991h)

The most detailed study of relatedness between animals in wild Aéggmants was carried out using
mitochondrial DNA studies frorthe dung of animals in Sri Lanka, as well as direct observations
(Fernando &Lande, 2000)Four groups were observed in detail, rangingie from7 to 19 animals.
Solitary ranging females werobservedand there was a overalllower level of association between
group members compared with African savannah elephafte genetic analysis showed that all
individuals within a social group shared the same mtDNA haplotype and that they all must have
descended from a sgie female in the recent pasGroups with overlapping ranges maintained their
maternal genetic identity, suggsting that females doot transfer between groups.

Less is known of the social organisation of African forest elephants, but gmus shuch smaller,
averaging 2o 4 individuals. Groups seem to consist of single mother family (hitskalo & Fay,
1995) with older males being solitary. dppears, from evidence to date, that elephants living in forest
and woodland habitats may tend to split into smaller units more frequently than those in savannah
and have les direct intergroup contact.

The home range of a cow herd is much larger tth@narea used by a maland cow herds will pass
through the home ranges of several different males, although data from Sri Lanka suggest that family
groups with young calves may have smaller home ragi§eg, 1974; McKay, 2011)

Sexual behaviour

Female Asian elephants show an oestrus cycle length-t6Mleeks and African female§14 weeks
(Oerkeet al, 2000) This is a relatively long oestrus cycle with a bméekeptive period oR-7 days
(Rasmussen & Schulte, 1998) considerable amount of research has taken place to obtain detailed
AYF2NXYIEGAZ2Y 2y (GKS St SLKIFYyG 2 gPiotdtsl, 2008)and this a A y OS
is reviewed irHodges (1998)

Female elephants adverégorthcoming ovulation to males by characteristic behaviour patterns which
include: oestrus walk (head held high, eyes wide open and tail may be raised), chase, mounting and
consort behavioutMoss, 1983)these patternsare shown for two to six dayAsian elephant females

also advertise a forthcoming ovulation by releasing7tdpdecenyl acetate in uraaduring the pre
ovulatory phase to signal to males their readiness to nfR@smussen & Schulte, 199Bpwever this
compound has not been found in African elephant feméRiddle & Rasmussen, 200Egmats also
produce a unique vocalisation when in oesti®ole, 1999W (i K S 2 S aThuN,deinaled lcanf Q @
communicate theireproductive state by olfactory, visual and auditory means.
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It has been shown that females can distinguish, by olfaction, between musth anchusth malesas

well asthe maturity of musth maleRasmusseat al,, 2002) and they are more responsive during the
follicular stage of the oestrus cyc{&chule & Rasmussen, 1999; Ganswimdtal, 2005) Oestrus
females enter consortship with a musth male who guards her from copulatory attempts from lower
ranking malesMales in musth rank aboveon-musth males in agonistic interactiomsd females
prefer older musth malegPoole, 1989a) In the Amboseli population, males did not compete
successfully for females until they were Y&ars or older and largemusth males over 3gears of age
were more frequently seen guardifigmalesmid-oestrus. Males may check the reproductive state of
females by putting the trunk tip to the vulval opening and then inserting it in the mouthglgghant
equivalent of flehmen.

Copulation is rapidwith the male mouning the female from the rear andboth mounting and
copulationtogether lastingon average 45 secondgstes, 2012)Females magmit a low-frequency
post-copulatory cal(Poole, 1989hb)

Communication

Elephants have a complex repertoire of communication, which includes touchindisungalfaction

and body posturesElephants are tactile animals; family members lean on each other agddntly
toucheachotherwith the trunk.In a greeting ceremony, the lower ranking animal inserts its trunk into
the mouth ofanother and trunks arelsoheld out © other animalsn greeting.The trunk is also the
olfactory organ, picking up chemicaignals from other elephantdMany postures are used in
communication e.g. spreading the ears and holding them forward is normally a threat and various
trunk movements may signify submissive behaviguangbauer, 2000¥he combination of posture,
vocalisations and olfactioprovide sophisticated means of communication.

Elephants produg calls in the larynand me vocalisations are in the infrasonic range, below human
hearing thresholdsThe infrasonic calls have fundamental frequencies ranging frorf@41kiz and
sound presure levels as high as 103dBw frequency sounds are subject to little environmental
attenuationandcan be audible to conspecifics several kilometres away, certainly as fa¥ lasiznd
perhaps further. Elephants make use of these calls for spatadlit@tion and in the search for mates
(Pooleet al., 1988; Langbauest al., 1991; Langbauer, 2000; Stoeger & Baotic62&hotic & Stoeger,
2017; Baotiet al.,, 2018)

Elephants have four main sounfsstes, 2012put a great variety of pitcland duration within each
one.Rumbling is the main form of distance communication and covers a broad range ofrices,
many infrasonicQuiet rumbes, audible to human ear are uttered as a herd feethere are known

to be over 27 different lodrequency rumblegPoole, P99) Elephants growl when greeting and their
voicesare individually recognisablén increase in volume becomes a roand is used tdhreaten
predators or manScreaming is used to intimidate opponents and is the adult equivalent of theiljaven
digress call, the squealrumpeting is the sound of excitement and is produced by blowing through
the nostrils hard enough to cause the trunk to resonat@ long high-amplitude squeakit is usually
combined with gowling and screaming@.rumpetingcanrange from an expression of alarmacry for
help to a greetingall
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The musth rumble is a rumbémitted only by males in musth and the oestrus call i@aresponding,
distinctive rumbleemitted by females in oestrusyith the latter being the same tlahat isemitted by

the female post-copulation (Poole, 1999) Males are attracted by the oestrus call of females and
likewise,females in oesusare attractedby the call of musth maleS$toeger & Baotic, 20}7

Recent researchn zoo conditions provided new insights into vocal communication and vocal learning
of infant African elephantsStoegerHorwathet al. ,2007; Stoege& Manger 2014).

Play

Play in young includes hedd-head sparringtrunk wrestling, mounting, charging and rolling. Calves
tend to play with otherssimilarin age and calves over six months of age may form {geyups
(Eisenberg & Lockhart, 2011)

Tool Use

Elephants exhibit tool usehich, n the wild can range from using graes sticksto rub or scratchthe
body (ChevalierSkolnkoff & Liska, 1993)There are also reports of elephants using branches as fly
switches(Hart & Hart, 1994and modifying an unsuitde branch so that it bemnesuseful(Hartet al.,
2001) Elephants have been observed to use tools in various contexisding inskin care, feeding
and drinking, threat andggression, rest and sleep, and social interactions. Types and vafiese
increases with age.
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SCTION: MANAGEMENT IXMOOS

All current holders arstrongly encourgedto meetthe followingstandards.

2.1 BNCLOSURE

Suitable enclosure design involves much more than simply consideration of size of Rpaearch
aK264a aOKIG GKS aATS 2F +y SEKAOAG LXl&a + asSoz2y

It is, however, important to consider space configi# y & ¢St | & etfaf, 2026NA y 3 ¢
The indoor and outdoor environmershouldbe complex, positively challenging to the animals and
mustcontain devices and structures which enrich the environment and encourage natural belsaviour
When designing a hew enclosure, collectiomsstconsult the EAZA Elephant TAG housing committee

~

for advice.

For new facilitieswith plans for abreeding group the following point isobligatory.

T

All zoos witha breeding herd must have 3 separafecilities with appropriate outdoor
paddocks The aim is to follow the fission/fusion nature of the exolving elephant group
e.g. longterm housing of breeding grousnd breeding bull with flexible spaces to hold young

males until age of dispersal (12€ontinual housing of bachelor groups if social issues develop

(capacity to appropriately separate animals) should bsgible

Minimum requirements for enclosuresare:

T

to be complexenoughto allow environmental choice and encourage exercisg. multple
options that engage enrichment categorigsch as choice afultiple substates, multilevel
feeders, multiple feeding stationgariedtopography (to stimulate exercise and provide visual
barriers), waterfeatures mud wallowsdust bathsandlongterm feeding.

to enablesocial choicei.e. no deaeends or areas where elephants could become trapped
largeenough spacefor animals to get away from conspecifiasd spaces witkisual barriers
betweenconspecifics andr public.

to have multiple esouceswhichshouldnot be socially limitinge.g.multiple areagproviding
shade, food andvater sothat all animalsdo nothave to crowd arouné single sourceThere
alsomustbe adequate resource provision, so animals are able to choose which to use.

to reflect local weather conditions.g. largey climate controlledindoor spacesvailable in
regionswhere winters are long and cold.

if possibleto enablefree choice of indoor/outdoor access over the-Bdur period throughout
most of the year exceph periods ofextremeweather (depending on the local climate). To
prolong the peiod of free overnight access duringlder monthswvhile preventngloss of heat
from indoors, heavy plastic/rubber curtains should be installed over entry dootBddouse.
Care should be taken in herds with snw@llves,as mothers may not always recognise when
calves are becoming cold and bring them indoors.

to ensure lkeeper health and safetyl' hismustbe built into enclosure desiginom the onset
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1 to have wernigh visual monitoring techniques such as CCTV monitoring to record social
relationships and behavioural patternsith regular review ofootage.

1 to facilitate best practise in terms dfusbandry (including Protectedb@tact management)
and veterinaryaccess.

Bulls require all the same housing resources as cows (e.g. bathing, topography, substrate, scratching,
shelter and visual barrierdn addition, bulls require the following:

9 Al outdoor cow areasnust be adjusted and safe fabull (make it bulproof).

1 Collectiongnusthave an appropriate separable area for bull for times of required separation.
¢tKA&a YIe& 0SS UKNRdAAK GKS odz f Qa OK2AO0SI Ay
separate the bull, or due to a ndreeding recommendation frorthe EEP. Additionally, the
bull may need to be separated if the welfare of the fenfgleecomes compromised

9 The bull areashouldbe within a separate building to prevefrustration when females come
into oestrus, which can cause ongoing social tension within the gtoomay be necessary for
bulls in musth to be kept out of a female and calf herd for management reasons when
separation can be difficult due to heightenedgaession and reduced response of the animal.

9 Bullsshouldnot be kept in longerm physical isolatiomnd shouldhavemany opportunities
for socialisation @llections should run animals together where possiasocial learning
gained by calves frofaulls is hugely important

Stationing walls

To safely move the elephants around the facility, the provision of stationing walls or(&ga8)is a
significant advantage. The stationing wall will provide vanjted accessof the elephantsto the
keepers but could also incorporate husbandry access ports for greater flexibility of doctmss
elephants by the keeper3he stationing walls allow elephants to be held away from door operations
or away from each other without physically separatingnaais. The inclusion of significant lengths of
stationing wakwould be an advantage, particularly for larger elephant groups.

Figure9 PCstationing wall
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