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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 recommends that users 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 standards for husbandry of zoo and aquarium animals. For this reason, quite early 

ƻƴΣ 9!½! ŘŜǾŜƭƻǇŜŘ ǘƘŜ άaƛƴƛƳǳƳ {ǘŀƴŘŀǊŘǎ ŦƻǊ ǘƘŜ !ŎŎƻƳƳƻŘŀǘƛƻƴ ŀƴŘ /ŀǊŜ ƻŦ !ƴƛƳŀƭǎ ƛƴ ½ƻƻǎ ŀƴŘ 

!ǉǳŀǊƛŀέΦ ¢ƘŜǎŜ ǎǘŀƴŘŀǊŘǎ ƭŀȅ Řƻǿƴ ƎŜƴŜǊŀƭ ǇǊƛƴŎƛǇƭŜǎ ƻŦ ŀƴƛƳŀƭ ƪŜŜǇƛƴƎΣ ǘƻ ǿƘƛŎƘ 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 size and furnishings of 

enclosures etc., which, according to the opinion of authors, 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 country. Above and beyond this, specialists 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 guidelines are not to 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, 

according to the present state of knowledge, considered as being optimal for each species. They intend 

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

the optimal care of individual species 

 

 

Cover photoΥ ϭ tŀǾŜƭ ±ƭőŜƪΣ hǎǘǊŀǾŀ ½ƻƻ 
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SECTION 1: BIOLOGY AND FIELD DATA 

BIOLOGY 

1.1 TAXONOMY 

Order Proboscidea 

Family Elephantidae 

Genera Loxodonta (African elephant) 

Elephas (Asian elephant) 

Species Loxodonta africana (African bush elephant) 

Loxodonta cyclotis (African forest elephant) 

Elephas maximus (Asian elephant) 

Table 1 Elephant taxonomy 

Species and Subspecies 
Recent genetic and phylogenetic research suggests the presence of two species of African elephant 

(savannah Loxodonta africana and forest Loxodonta cyclotis), one species of Asian elephant (Elephas 

maximus) and a number of subspecies of both African and Asian elephants (Table 1). It is likely that 

elephant taxonomy may diversify in the future (Choudhury et al., 2008; Meyer et al., 2017). 

 

There are currently three or four recognized living subspecies of Asian elephants; the Sri Lankan 

subspecies (E. m. maximus), the mainland Indian subspecies (E. m. indicus), the Sumatran subspecies 

(E.m. sumatranus) and (according to some authors) the Borneo subspecies (E.m. borneensis). The 

Indian elephant (E. m. indicus) has the broadest distribution, extending between the southern and 

south-eastern regions of Asia. 

 

Phylogeny 

The order Proboscidea contains 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. These fossils show 

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 elephants (Todd, 2010). 
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1.2 MORPHOLOGY 

SPECIES WEIGHT (kg) HEIGHT  

(at shoulder, cm) 

LENGTH (head and 

body, cm) 

L. africana 

Male 

Female 

 

4,000-6,000 

2,400-3,500 

 

280-400 

240-300 

 

500-650 

450-600 

L. cyclotis 

Male 

Female 

 

2,800-3,200 

1,800-2,500 

 

240-280 

210-240 

 

400-450 

350-400 

E. maximus 

Male 

Female 

 

5,400 

2,720 

 

240-300 

210-240 

 

550-640 

Table 2 Morphological data of elephants (Eltringham, 1982) 

 

Elephants have a very large head and ears (especially in Loxodonta); 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 temperature. The feet are short and broad and columnar in shape. The 

weight rests on a pad of elastic tissue which acts as a cushion or shock absorber; there are five toes on 

each foot. The forefoot is circular in outline and the hind more elongated. The skin is sparsely haired 

and the sebaceous glands, which are associated with the hair follicles in most mammals, are not 

present in elephants thus there is no natural method for softening and lubricating the skin. Females 

have two nipples just behind the front legs and the testes are retained permanently within the 

abdominal cavity of males.  

 

The second maxillary incisors grow to form the tusks, continuing to grow throughout life, one third 

being embedded in the skull. The extension of the pulp cavity has been shown to change with age and 

probably further factors (Steenkamp, 2008). The molar or grinding teeth are unique. The total number 

is 24; six in each half jaw but no more than two teeth are in use at any one time. There 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 front (Kingdon, 1997). Each tooth drops out piecemeal as it 

reaches the front of the jaw (Eltringham, 1982). 
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The trunk is an information receptor; the elephant uses 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 finger-like extremities are used to pick up objects which can be 

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 after folding its trunk back, using the forehead as a battering ram, its forefeet to kick or 

trample and the tusks to stab. According to Benedict (1936), the trunk can hold up to 4-8 litres, and 

perhaps >10 litres in an adult Asian male (Spinage, 1994). The trunk is essential to the survival of the 

elephant. Smell is the most highly developed sense; eyesight is limited but hearing acute. Midway 

ōŜǘǿŜŜƴ ǘƘŜ ŜƭŜǇƘŀƴǘΩǎ ŜȅŜ ŀƴŘ ŜŀǊ ƛǎ ŀ ǎƭƛǘ-like orifice, the temporal gland, which lies just beneath the 

skin. These glands emit a dark, strong-smelling oily substance, especially from bulls when in musth. 

Viscosity as well as olfactory quality of the temporal secretion varies with age, sex and reproductive 

status. 

 

The differences between African and Asian elephants are well described (Carrington, 1962; Eltringham, 

1982; Nowak, 1991; Shoshani, 1991). The main differences (see Fig. 1 and Table 2) are: the Asian is 

smaller, has a convex back and much smaller ears. It also has twin mounds on the forehead, whereas 

ǘƘŜ !ŦǊƛŎŀƴ Ƙŀǎ ŀ ǎƛƴƎƭŜ ŘƻƳŜΦ ¢ƘŜ ǘǊǳƴƪ Ƙŀǎ ǘǿƻ ƭƛǇǎ ƻǊ ΨŦƛƴƎŜǊǎΩ ƛƴ ǘƘŜ !ŦǊƛŎŀƴ and one in the Asian. 

There are also differences in the surfaces of the molar teeth. Tusks are very short or even absent in 

female Asiaƴ ŜƭŜǇƘŀƴǘǎ όǘŜǊƳŜŘ ΨǘǳǎƘŜǎΩύΦ Occasional male Asian elephants do not grow tusks. All 

details on elephant foot differences and foot structure can be found in Csuti et al. (2001) or see chapter 

2.8.1 Foot care. Both genera have 56 chromosomes (Hungerford et al., 1966). 

 

Figure 1 African and Asian elephant profiles 

  

African Elephant                                                               Asian Elephant 
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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 on physiological characteristics specific to elephants and 

of practical relevance for their care.  

In elephants, a heart rate of 25-50 beats per minute (bpm) is considered normal. It makes a big 

difference whether the elephant is in a standing (25-35 bpm) or recumbent (30-50 bpm) position. 

Normal parameters for the respiratory rate are 10-12 breaths per minute in a standing elephant, but 

can decrease to 4 breaths per minute in a sleeping animal (Wiedner, 2015).  

For the African as well as the Asian elephant hematology reference values are available (Table 3 and 

4). When analyzing hematological parameters of an individual elephant, the substantial inter- as well 

as intra-individual variation should be kept in mind. Based on that, regular monitoring and building up 

of an individual baseline will provide much more reliable benchmarks in the case of a disease (Perrin 

et al., 2018). 

Parameter Loxodonta Elephas 

White blood cells (x109 cells/l = x103 ŎŜƭƭǎκҡƭύ 9.83 (9.56) 12.29 (11.81) 

Red blood cells (x1012 cells/l = x106 ŎŜƭƭǎκҡƭύ 2.93 (2.90) 2.91 (2.86) 

Hemoglobin (mmol/l)  

                        (g/dl) 

7.94 (7.94)   

12.8 (12.8) 

7.51 (7.45)  

 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) 

          (pg) 

2.7368 (2.7368) 

44.1 (44.1) 

2.5878 

(2.6064) 

41.7 (42.0) 

MCHC mmol/l 

              (g/dl) 

21.8 (21.7) 

35.1 (35.0) 

21.2 (21.3) 

34.1 (34.4) 

Segmented neutrophils (heterophils) (x109 cells/l                                                             

= x103 ŎŜƭƭǎκҡƭύ 

3.34 (3.03) 3.6 (3.09) 

Lymphocytes (x109 cells/l = x103 ŎŜƭƭǎκҡƭύ 4.14 (3.81) 3.53 (2.74) 

Monocytes (x109 cells/l = x103 ŎŜƭƭǎκҡƭύ 2.05 (1.56) 4.78 (5.29) 

Eosinophils (x109 cells/l = x103 ŎŜƭƭǎκҡƭύ 0.175 (0.130) 0.293 (0.233) 

Basophils (x109 cells/l  = x103 ŎŜƭƭǎκҡƭύ 0.135 (0.105) 0.121 (0.115) 

Platelets(x109 cells/l = x103κҡƭύ 381 (313) 447 (411) 

Table 3 Complete blood count values (International Units) given as mean (median) (Wiedner, 2015). Note that 

figures in Italics represent conventional units. 
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Parameter Loxodonta Elephas 

Glucose (mmol/l) 
                 (mg/dl) 

4.72 (4.72) 
85 (85) 

4.83 (4.77) 
87 (86) 

Blood urea nitrogen (mmol/l) 
                                      (mg/dl) 

3.21 (3.21) 
9 (9) 

4.28 (4.28) 
12 (12) 

/ǊŜŀǘƛƴƛƴŜ  ό˃Ƴƻƭκƭύ 
                     (mg/dl) 

115 (115) 
1.3 (1.3) 

133 (133) 
1.5 (1.5) 

Uric acid ό˃Ƴƻƭκƭύ 
                 (mg/dl) 

11.9 (5.9) 
0.2 (0.1) 

11.9 (11.9) 
0.2 (0.2) 

Calcium (mmol/l)  
                (mg/dl) 

2.73 (2.70) 
10.9 (10.8) 

2.65 (2.63) 
10.6 (10.5) 

Phosphorus (mmol/l) 
                        (mg/dl) 

1.58 (1.55) 
4.9 (4.8) 

1.55 (1.52) 
4.8 (4.7) 

Sodium (mmol/l = mEq/l) 129 (129) 131 (130) 

Potassium (mmol/l = mEq/l) 4.8 (4.7) 4.6 (4.6) 

Chloride (mmol/l = mEq/l) 89 (89) 91 (91) 

Total protein (g/l) 
                        (g/dl) 

78 (78) 
7.8 (7.8) 

81 (82) 
8.1 (8.2) 

Albumin (mmol/l) 
                (g/dl) 

0.466  (0.482) 
3.1 (3.2) 

0.482 (0.482) 
3.2 (3.2) 

Globulin (g/l) 
                (g/dl) 

46 (46) 
4.6 (4.6) 

48 (48) 
4.8 (4.8) 

Fibrinogen (g/l) 
(mg/dl) 

2.64 (2.55) 
264 (255) 

3.89 (4.00) 
389 (400) 

Alkaline phosphatase (IU/l) 96 (88) 115 (101) 

Lactate dehydrogenase (IU/l) 937 (984) 411 (336) 

Aspartate aminotransferase (IU/l) 20 (18) 19 (18) 

Alanine aminotransferase (IU/l) 8 (5) 9 (6) 

Creatine kinase (IU/l) 223 (199) 177 (145) 

Gamma-glutamyltransferase (IU/l) 10 (10) 6 (6) 

Amylase (IU/l) 1798 (1214) 2247 (1008) 

Lipase (IU/l) 9 (6) 17 (23) 

.ƛƭƛǊǳōƛƴΣ ¢ƻǘŀƭ ό˃Ƴƻƭκƭύ 
                           (mg/dl) 

3.42 (3.42)  
0.2 (0.2) 

3.42 (3.42) 
0.2 (0.2) 

.ƛƭƛǊǳōƛƴΣ 5ƛǊŜŎǘ ό˃Ƴƻƭκƭύ 
                             (mg/dl) 

1.71 (1.71) 
0.1 (0.1) 

1.71 (1.71) 
0.1 (0.1) 

.ƛƭƛǊǳōƛƴΣ LƴŘƛǊŜŎǘ ό˃Ƴƻƭκƭύ 
                                (mg/dl) 

1.71 (1.71) 
0.1 (0.1) 

1.71 (1.71) 
0.1 (0.1) 

Cholesterol (mmol/l) 
                       (mg/dl) 

1.87 (1.81) 
72 (70) 

1.09 (1.09) 
42 (42) 

Triglyceride (mmol/l) 
                      (mg/dl) 

0.678 (0.60) 
60 (53) 

0.57 (0.50) 
50 (44) 

Bicarbonate (mmol/l = mEq/l) 25.6 (26.0) 24.9 (25.0) 

Magnesium (mg/dl) 2.23 (2.30) 2.17 (2.14) 

LǊƻƴ ό˃Ƴƻƭκƭύ  
         ό ƎκŘƭύ 

14.3 (14.3) 
80 (80) 

11.3 (11.1) 
63 (62) 

Carbon dioxide (mEq/l) 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 be compared with 
results from another type unless proper calibration has been performed. 

Table 4 Biochemistry blood values (International Units) given as mean (median) (Wiedner, 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 sophisticated thermoregulation system. Although the individual variation is 

enormous, a baseline body temperature of 36-отϲ/ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ƴƻǊƳŀƭ ƛƴ ŀƴ ŀŘǳƭǘ ŜƭŜǇƘŀƴǘ 

(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 would (Wiedner, 

2015). Although measurement of oral temperature by the use of infrared thermometers is widely 

applied for monitoring purposes in 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 measurement (Mazerolle et al., 2011). Thermoregulation 

in elephants covers behavioral as well as physiological aspects. Behaviorally, elephants show bathing 

and mud bathing with subsequent sand dusting as well as resting in the shade to keep cool. To warm 

up they can be observed basking with the flank as the largest body part directed towards the sun. 

Physiologically, a diurnal pattern of body temperature has been reported in elephants (Kinahan et al.,  

нллтΤ ²ŜƛǎǎŜƴōǀŎƪ et al., 2012). This mechanism allows elephants to lower their core temperature 

during cold nights and increase ƛǘ ŘǳǊƛƴƎ Ƙƻǘ ŘŀȅǎΦ aƻǊŜƻǾŜǊΣ ǘƘŜ ŜƭŜǇƘŀƴǘȰǎ ŜŀǊ, with its highly 

developed net of superficial blood vessels, provides a comprehensive surface area for heat dissipation 

ōȅ ŎƻƴǾŜŎǘƛƻƴΦ ¢ƘŜ ƭŀǘǘŜǊȰǎ ŜŦŦƛŎŀŎȅ Ŏŀƴ ōŜ ƛƴŎǊŜŀǎŜŘ based on demand by regular ear-flapping and 

demonstrates the synergy of physiological and behavioral mechanisms in thermoregulation. 

Elephant skin in the hindquarter and caudo-lateral hind legs reaches a thickness of more than 3cm, 

however, there are body regions (e.g. medial part of the pinnae) with a skin thickness similar to that 

of humans (Shoshani, 1982). These variations should be kept in mind when planning blood sampling 

or parenteral application of drugs or evaluating the impact of climatic factors (e.g. frost bite on pinnae). 

LƴŘŜǇŜƴŘŜƴǘ ƻŦ ƛǘǎ ǘƘƛŎƪƴŜǎǎΣ ǘƘŜ ŜƭŜǇƘŀƴǘȰǎ ǎƪƛƴ isa sensitive organ. Hence, the amount of natural 

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

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

body part. Besides skin care functions, these behaviors are part of thermoregulation, as mentioned 

above. 

Apart from the continuously growing tusks (with a growth rate of around 18cm per year according to 

(Wiedner, 2015), elephants show a unique dental function called molar progression. In the course of 

the latter, molars show a stepwise horizontal shift towards the oral opening with the worn-down 

lamellae falling out piecewise (Fig. 2). This process results in varying size of the grinding surface which 

might impact chewing efficiency (Schiffmann et al., 2019a). The dental formula of elephants is I 1/0 C 

0/0 m 3/3 M 3/3 (I: permanent incisor, C: permanent canine, m: deciduous molar, M: permanent 

molar, maxillary/mandibular). In the African elephant, the presence of a deciduous tusk has been 

reported but this structure is reabsorbed without eruption and is considered to provide orientation for 

the permanent tusk (Raubenheimer et al., 1995).  

 

A) B) 
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Figure 2 A) Schematic drawing of molar progression with indication of age stages in an African elephant  
(Loxodonta africana) and position of molars in the skull of an Asian elephant (Elephas maximus). ϭ ¦½I 
B) View of the oral cavity of an African elephant (Loxodonta africana). The arrow indicates the junction between  
ǘǿƻ ƳƻƭŀǊǎΦ {ƻƳŜ ƭŀƳŜƭƭŀŜ ƻŦ ǘƘŜ ƳƻǊŜ ŀōƻǊŀƭ ƻƴŜ ƘŀǾŜ ŀƭǊŜŀŘȅ ŦŀƭƭŜƴ ƻǳǘ όȄύΦ ϭ Christian Schiffmann 

 

A further unique characteristic of elephants is the so-called pharyngeal pouch. This pouch is located 

ventrally in front of the epiglottis and allows the storage of some water (Fig. 3). Elephants may 

withdraw water from this pouch when it is scarce and use it to spray themselves  

 
Figure 3 Illustration depicting the location of the pharyngeal pouch and how it is hypothesized to be 
filled during drinking (taken from Shoshani (1998)). 

 

Lƴ ŎƻƴǘǊŀǎǘ ǘƻ ƻǘƘŜǊ ƳŀƳƳŀƭ ǎǇŜŎƛŜǎΣ ǘƘŜ ŜƭŜǇƘŀƴǘȰǎ ƭǳƴƎs are not separated from the thorax wall by 

a pleural space. The latter is physiologically filled with connective tissue in elephants, which means 

that the lungs are firmly connected to the chest wall and its movements. Hence, chest wall movement 
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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 enormous forces on the lungs 

during swimming and diving bouts (West, 2002). Without the more rigid connection between the lungs 

and the thorax, elephants might not be able to breathe when under the water surface (West, 2002). 

Before its description, this unique anatomical feature had been a source of confusion for pathologists.  

As is the case in other species belonging to the superorder Afrotheria, 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 bile (Hagey et al., 2010). With respect to several reports on the 

occurrence of gall stones in elephants, it can be speculated whether bile composition presents a 

predisposing factor for this pathology (Agnew et al., 2005; Decker & Krohn, 1973; Jarofke, 2007; Pagan 

et al., 1999). A gall bladder is absent in the African as well as the Asian elephant (Eales, 1929; Mariappa, 

1986). 

Details on the digestive physiology of an elephant are given in the chapter 2.2 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 run and jump. More recent research has demonstrated a 

rather large mobility, particularly in the distal joints (Ren et al., 2008) (Fig. 4). Although the high speed 

Ƴƻǘƛƻƴ ƛƴ ŜƭŜǇƘŀƴǘǎ ƛǎ ƭŀŎƪƛƴƎ ŀƴ ŀŜǊƛŀƭ ǇƘŀǎŜ ŀƴŘ Ƴŀȅ ƴƻǘ ŦǳƭŦƛƭƭ ǘƘŜ ŎǊƛǘŜǊƛŀ ŦƻǊ άǊǳƴέΣ ŜƭŜǇƘŀƴǘǎ Ƴŀȅ 

reach maximum speeds of around 25 km/h (Genin et al., 2010; Hutchinson et al., 2003). 

A) B) 

  
Figure 4 Although elephant legs look quite columnar when standing (A), in particular the distal joints 
show a rather large range of motion (B). ϭ Christian Schiffmann 

 

Having the largest brain of all terrestrial mammals (Fig. 5), elephants show an excellent retentiveness. 

The latter is pronounced in long-term, extensive, spatial-temporal and social memory (Hart et al., 

2008). 
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Figure 5 The relative size, shape and surface structure of the brain in humans and elephants (taken from 
Hart et al. (2008)). 

 

Elephants possess a sophisticated cognitive system which presents the basis for intra-species 

communication. Details on these capabilities are given in chapter 1.8 Behaviour. 

1.4 LONGEVITY 

It is generally accepted that life expectancy of elephants in the wild is from 40-70 years (Nowak, 1991; 

Kingdon, 1997). A recent analysis of female African elephant longevity and reproduction rates in 

Amboseli, Kenya conducted over a 40 year period found mean longevity to be 34 years (median 37,9 

years) with 95% of females dying by 65 years (Lee et al, 2016), while previous studies had found median 

longevity of wild females to be 56 years for African elephants (also Amboseli, Clubb et al., 2008) and 

41,7 years for Asian elephants in the logging industry (Myanma Timber Enterprise, Clubb et al., 2008).   

Earlier research has demonstrated that average life expectancy of zoo elephants is similar to this 

(Wiese & Willis 2004). In Asian elephants living in European zoos, an average life expectancy of 47,6 

years has been calculated while estimates for African elephants are less robust due to less data (Wiese 

& Willis 2004). A more recent analysis of long-term data on Asian elephants within the EAZA Ex-situ 

Programme found average life-expectancy to increase to 26 years for males and 35 years for females 

with the oldest living individuals in the EEP currently being 60 years (male) and 68 years (female) 

(Schmidt & Kappelhof, 2019). 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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FIELD DATA 

1.5 CONSERVATION STATUS/ ZOOGEOGRAPHY/ ECOLOGY 

Population, Habitat and Distribution 

For detailed updates on the population status and distribution of elephant species, please refer to the 

species assessment reports compiled by the IUCN Red List (https://www.iucnredlist.org/ ). Summaries 

of current data and other relevant references are provided below. 
 

Elephas 

Recent estimates suggest that the free-ranging elephant population currently numbers between 

30,000 and 50,000.  They are found across 13 countries, although nearly 60% of the population are 

found in India (Choudhury et al., 2008). 

Wild Asian elephant populations are extremely fragmented and are facing a dramatic decline in 

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

ǇƻǇǳƭŀǘƛƻƴ ƎǊƻǿǘƘΥ нл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƘǳƳŀƴ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ŎǳǊǊŜƴǘƭȅ ƭƛǾƛƴƎ ǿƛǘƘƛƴ ǘƘŜ !ǎƛŀƴ ŜƭŜǇƘŀƴǘǎΩ 

range (CoP17 CITES: Monitoring the Illegal Killing of Elephants (MIKE), 2017). The species is listed as 

endangered on the IUCN Red List. 

 

Asian elephants are a generalist species found in a wide range of habitats including grasslands, 

evergreen forest, deciduous forest, scrubland and cultivated areas.  Similarly, they are found at a range 

of altitudes from sea level to 3000m, although examples of beyond this range are known (Choudhury 

et al., 2008). Figure 6 shows the current distribution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6  Current distribution of the Asian elephant (Choudhury et al., 2008) 

https://www.iucnredlist.org/
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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 population of free-ranging African elephants currently 

stands at 415, 428 animals in areas surveyed, but the actual number across the full range is expected 

to be higher (Blanc et al., 2016). Fig. 7 shows the present distribution. The species is listed as vulnerable 

on the IUCN Red List. 

 

The two currently accepted species of African elephants are the savannah (L. africana) and forest (L. 

cyclotis) elephants. The savannah elephant resides on the savannah and grassy plains of East and South 

Africa, whilst forest elephants inhabit forested regions of Central and Western Africa. 

 
Figure 7 Distribution of the African elephants (Blanc, 2008) 
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Conservation and Protection 

At the time of writing, the Asian elephant is categorised on the IUCN Red List as endangered due to 

population reduction resulting from habitat loss, fragmentation and human population pressures.  The 

African elephant is listed as vulnerable on the IUCN Red List (Blanc, 2008). The most critical problems 

facing African elephant conservation are lack of financial resources for conservation management and 

growing human populations. Expansion of agricultural activities causes increased 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 region is forest habitat and supports the main population of L. cyclotis.   

 

In 1989, the African elephant was listed as Appendix I on CITES which effectively placed a complete 

ban on the international trade in ivory and ivory products. However, in 1997 the species was down-

listed to Appendix II, but only in some Southern African countries. This was, and is, somewhat 

controversial (Sharp, 1997) and currently, the African elephant is  listed as CITES Appendix I, except for 

Botswana, Namibia, South Africa and Zimbabwe where it is Appendix II with certain restrictions 

including quotas and permit controls.  

 

Elephant poaching and illegal wildlife trade 

CITES has two monitoring systems for elephant trade:  MIKE (Monitoring Illegal Killing of Elephants), 

which is the approved instrument for tracking the situation across Africa and Asia, and ETIS (Elephant 

Trade Information System), which is the designated system to monitor illegal trade in ivory and 

elephant products. ETIS was designed by TRAFFIC ς a non-governmental organisation working on 

wildlife trade in the context of both biodiversity conservation and sustainable development (see 

www.traffic.org).   

 

The ivory trade is one of the major causes of decline in elephant populations. Ivory has been a valued 

material from 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 elephants, although it is 

probably greater for the African elephants as females also have tusks. It was estimated that in the early 

2010s around 30,000 African elephants were poached illegally each year for their tusk to feed ivory 

demand in Asia (with 75% of the market being Chinese tourists in Hong Kong, Vietnam and Laos) (Save 

the Elephants, 2017). This led to a pledge by China and the US to end domestic trade in ivory in 2015 

(TRAFFIC, 2015). In 2017, the domestic ivory trade was banned in China. The US introduced a near total 

ban, and Hong Kong, which is one of the largest city markets for ivory, announced a timetable to close 

its domestic market followed by a bill to ban ivory trade by 2021. In the UK, The Ivory Act 2018, which 

bans trade except in very few situations, is expected to come into force in early 2020 (UK 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 have a significant effect on 

social organisation and behaviour. Animals with larger tusks are often selected first, which in the past 

has resulted in a depletion of males and a drop in fecundity of females (Dobson & 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 females (Nyakaana et al., 2002), both of which may impact on normal social behaviour.  

mailto:www.traffic.org
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Asian and African elephants are both listed on Appendix I of CITES. As per Article III of the Convention, 

Appendix I listed species can only be imported under strict conditions to ensure that such an import is 

not detrimental to the survival of the species, that the proposed recipient of a living specimen is 

suitably equipped to house and care for it, and that the specimen is not to be used for primarily 

commercial purposes. 

 

In exception to the above, the African elephant populations of Zimbabwe, Botswana, Namibia and 

South Africa are listed on Appendix II, with the following annotations; 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 Africa. Due to the Appendix II listings 

of these populations, less strict 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 rules applying to Appendix I 

species and populations, the 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 to be appropriate 

and acceptable destinations for receiving African elephants from theses Appendix II listed populations, 

which are defined as having in situ conservation programmes or secure areas in the wild within the 

ǎǇŜŎƛŜǎΩ ƴŀǘǳǊŀƭ and historical range in Africa. There are only very limited exceptions with strict 

provisions which only apply in exceptional circumstances. For more details please refer to 

www.cites.org.  

 

In April 2017, the Asian Elephant Range State Meeting took place (facilitated by the IUCN SSC Asian 

Elephant Specialist Group and financially supported by several EAZA Zoos including Zurich, Antwerp, 

Emmen, Amsterdam and Rotterdam and was attended by representatives from range countries of 

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

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

/ƻƴǎŜǊǾŀǘƛƻƴ WŀƪŀǊǘŀΣ LƴŘƻƴŜǎƛŀέύ. One of the goals noted άthat while elephant conservation is 

primarily a national responsibility, there is an urgent need to synergize national actions with 

international cooperation amongst the Range States for the long-term conservation of Asian 

Elephants. The reversal of the crisis facing Asian Elephants is additionally dependent upon political, 

financial, ŀƴŘ ǘŜŎƘƴƛŎŀƭ ǎǳǇǇƻǊǘ ŦǊƻƳ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƳƳǳƴƛǘȅέ όThe Jakarta Declaration, 2017).   

 

Sustainable use of elephant populations 

Some countries have argued for a sustainable, controlled trade in elephant products (i.e. using 

elephants at a rate within their capacity for renewal which should not cause population level decline). 

Several African countries have protested against CITES ivory bans, arguing it should be possible to sell 

ivory legally through sport and trophy hunting in order to put financial revenue back into local 

communities and conservation through communal resource management (Bowles, 1996; Kock, 1996). 

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 see CPW).  

http://www.cites.org/
http://www.fao.org/forestry/wildlife-partnership/en/
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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 countries to strengthen opportunities for local 

ŎƻƳƳǳƴƛǘƛŜǎ ǘƻ ōŜƴŜŦƛǘ ŦǊƻƳ άƘŜŀƭǘƘȅέ ǿƛƭŘƭƛŦŜ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǳǎŜΣ ŀƴŘ ǘƻ ǎǘƻǇ ǘǊŀŦŦƛŎƪƛƴƎ ŀƴŘ ŘŜƳŀƴŘ 

for (il)legal wildlife products (full report available Global Partnership on Wildlife Conservation and 

Crime Prevention for Sustainable Development).  

 

Human-elephant conflict 

Definitions of the term vary (Inskip & Zimmermann, 2009), but a broad definition of human-elephant 

ŎƻƴŦƭƛŎǘ όI9/ύ ƛǎ άŀƴȅ ƘǳƳŀƴ-elephant interaction which results in negative effects on human social, 

ŜŎƻƴƻƳƛŎ ƻǊ ŎǳƭǘǳǊŀƭ ƭƛŦŜΣ ƻƴ ŜƭŜǇƘŀƴǘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻǊ ƻƴ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘέ (Parker et al., 2007). 

HEC is a major intercontinental conservation problem (Hoare, 2000). Both African and Asian elephants 

are involved in HEC which occurs across much of their range (Hoare, 2000; Sitati & Walpole, 2006) and 

conflicts seem to be increasing (Naughton et al., 1999). Increasing human population, expanding 

agriculture, war and political instability are the main causes of direct conflicts as humans and elephants 

compete for land (Kushwaha & Hazarika, 2004; Parker et al., 2007). 

 

Conflicts between elephants and people can 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 knock-on effects in terms of healthcare or education (Hoare, 

2000; Dublin & Hoare, 2004; Parker et al., 2007). Consequently, in many areas HEC is a serious local 

political issue (Hoare, 2000), often undermining regional conservation and welfare initiatives 

(Naughton et al., 1999). Researchers are attempting to predict HEC hotspots (Chen et al., 2016) and 

look at occurring trends (Pozo et al., 2017). 

 

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

Elephant-focused methods: 

Physical barriers, elephant deterrents, aversive behavioural conditioning, habitat management, 

elephant population management and removal of individual conflict animals (Nyhus et al., 2000; 

hΩ/ƻƴƴŜƭƭΣ нлллΤ {ƛǘŀǘƛ ϧ ²ŀƭǇƻƭŜΣ нллсΤ tŀǊƪŜǊ et al., 2007; Hoare, 2012). 

Human-focused methods: 

Education and awareness, land use planning, compensation schemes, alternative livelihoods, and 

community wildlife benefits (Tchamba, 1996; Johnsingh & Williams, 1999; Nyhus et al., 2000; Zhang & 

Wang, 2003; Parker et al., 2007; Fernando et al., 2008; Bandara & Tisdell, 2005; Dickman, 2010; Olsson, 

2014). 

 

Zoo in-situ conservation support 
Many EAZA zoos holding elephants are directly contributing to in situ conservation projects. For a list 

of past and current projects, see Elephant in-situ conservation projects supported by EAZA zoos 

available on Elephant TAG SharePoint.  

  

https://www.thegef.org/topics/illegal-wildlife-trade
https://www.thegef.org/topics/illegal-wildlife-trade
mailto:https://eaza.sharepoint.com/sites/member/tag/Elephant/SitePages/Home.aspx


EAZA Elephant Best Practice Guidelines 2020  
 

19 
 

1.6 DIET AND FEEDING BEHAVIOUR 

Both elephant species are herbivores and consume a wide variety of plant material including grasses, 

leaves, twigs, fruits, barks, herbaceous material and soil (Kabigumila, 1993; Sukumar, 1990). A 

thorough review of diet breakdown, feeding behaviour, seasonal variation and summary data on broad 

nutrient ranges in natural diets for African elephants (Loxondonta africana) is covered in Sach et al. 

(2019). Variance between species does occur, with Asian elephants consuming a greater proportion of 

grasses in the diet when available (Cerling et 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 with fruit, barks and soil being consumed as 

secondary food choices (Kabigumila, 1993). The natural diet is characterised by a high fibre content 

(crude fibre 30-50%) and a low-to-moderate protein content (crude protein 8-12%). Studies have 

demonstrated that passage of food through the elephantsΩ digestive tract is rapid compared to other 

monogastric hindgut digesters such as horses. Total gut transit time is 11-46 hours (Bax et al., 1963; 

Hackenberger, 1987; Loehlein et al., 2003; Rees, 1982), and they have a correspondingly low digestive 

efficiency (Clauss et al., 2003; Hatt & Clauss, 2006, Clauss et al., 2007a). 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, however, Asian elephants (Elephas maximus) tend to be lighter than 

African elephants (Loxodonta africana). The weight range of wild adult Asian elephants is 1,800-5,000 

kg compared to a range of 2,700-6,000 kg for adult African elephants (Wittemyer, 2011). Individual 

body weights are influenced by age, sex, health, food availability and, according to recent findings, by 

the molar state (Schiffmann et al., 2019a).  Estimates of daily dry matter intake for an adult elephant 

are typically around 1-1,5% of body mass (Ullrey et al., 1997), however intakes vary according to the 

nutritional quality of the feed as well as environmental conditions, activity level, reproductive status 

and growth stage. These physiological factors influence energy requirements 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 animals. For elephants, the National 

Research Council recommendations for the domestic horse are often used (Clauss et al., 2007b; Hatt 

& Clauss, 2006). Although using the domestic equid as a model has limitations, it is an extremely useful 

guide (Sach et al., 2019). Elephants have a single stomach and a short but voluminous hindgut 

fermentation chamber (similar to equids), inhabited by anaerobic bacteria and protozoa similar to 

those found in the rumen and reticulum of a ruminant. These micro-organisms digest plant fibre that 

otherwise could not be used since elephants, like other herbivores, have no fibre-digesting enzymes 

of their own (Ilmberger et al., 2014). Microbial fermentation of plant fibre in the hindgut provides the 

main energy source for these animals. They are adapted to eat complex plant fibres 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 females of both species of elephants give birth within the family group, next to  physical 

development, social development is of utmost importance from the very beginning in order to lead to 

successful breeding at a later stage. The cow-calf bond is strong. It is thought that alliances of females 

in families may enhance calf survivorship (Lee, 1987) and these alliances may be perpetuated by the 

long term relationships between allomothers and calves.   

In Amboseli, Kenya, two births have been described (Moss, 1988), one to a primiparous female and 

the other to an older, experienced female. The visible onset of birth is characterized by the appearance 

of a bulge below the tail, which is the presence of the calf and/or sac in the birth canal, so the dam 

may have been in labour (hours) prior to this. Birth is then described to proceed rapidly. In the case of 

the primiparous female, the dam was agitated during the process and frequently scraped the ground 

with her forefeet. Other females may act to help remove the amniotic sac. Infants are initially unsteady 

on their feet, taking about 40 min to stand properly. The mother and other females use their forefeet 

and trunks to help infants stand; this unsteadiness remains for several weeks. The average weight at 

birth in African elephants and Asian elephants can be found in Table 5.  

 

 

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

LƴŦŀƴǘǎ Ƴǳǎǘ ƭƻŎŀǘŜ ǘƘŜ ǘŜŀǘǎ ōŜǘǿŜŜƴ ǘƘŜ ƳƻǘƘŜǊΩǎ forelegs, unaided, and once located they will 

suckle several times an hour for two to three minutes at a time. The calf sucks and drinks using the 

mouth and must learn how to use the trunk to feed and manipulate objects. They gradually 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 to also ingest small quantities of dung from older animals in order to acquire 

the necessary microbes to aid digestion (Lee, 1991b). 

Calves can be weaned at two years of age but usually suckle for four years or more. A female may allow 

an older calf to suckle at the same time as an infant (Douglas-Hamilton & Douglas-Hamilton, 1975) but 

in Amboseli, in two cases where an older sibling continued to suckle, the younger calf died. The survival 

rate of twins was also low in Amboseli (Lee, 1987). Cases of allosuckling have been observed but are 

very rare.  

A study of growth curves in African elephants showed the 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 between weaning and puberty. In elephants, it usually covers an age from 5 

to 10 years and is one of the most important stages of life in which young animals gather all the 

experience they will need to be able to survive and reproduce. Adolescence differs between female 

and male elephants. Whilst young cows stay in their natal group and acquire skills as babysitters and 

develop all maternal instincts, young bulls increasingly distance themselves from their family.  

However, male calves must experience the complex social structure of the elephant herd and this must 

occur before sexual maturity is reached and they leave their natal herd. Younger bulls (up to 15  years 

of age) may stay in the vicinity of the family units, but older bulls tend to be more solitary and form 

bachelor groups, which are often unstable. These groups vary in size and age structure and enable 

them to become socially competent and sexually mature. 

During adolescence the primary gender characteristics, being the ovaries in females and the testes in 

males, are growing along with general body development. Typical sex-specific changes in the body, or 

secondary gender characteristics, only occur with the onset of hormonal activity during puberty. 

Tertiary gender characteristics, such as sex-specific postures and behavior, develop individually during 

later stages of life. Adolescence ends with the final growth and reaching puberty. 

Puberty in elephants 

Puberty is defined as the age when the gonads have reached full function. In females, this is indicated 

by follicle growth and first ovulation in the ovaries, and in males, the production of viable sperm in the 

testes. Onset of reproductive ability is hormonally mediated and triggered by a number of factors, as 

shown in Figure 8. Apart from age, size, weight, body condition and health of an elephant, different 

external factors may have an effect on the onset of puberty. Food availability and season are the most 

important in the wild, whereas in captivity,  stress levels have a higher impact because elephants are 

more restricted in space and unable to escape from difficult situations. Olfactory, acoustic, visual and 

tactile stimuli also contribute to kick-start the hormonal cascade controlling reproductive physiology. 

Given good health and body condition of an animal, the hypothalamus is eventually responsive to 

these factors and starts to secrete gonadotropin-releasing hormones (GnRH) which induce the 

pituitary gland to produce gonadotropins, follicle stimulating hormone (FSH), luteinizing hormone (LH) 

and lactotropic hormone (LTH or prolactin). Whilst FSH and LH act on ovaries and testes, LTH directly 

affects mammary gland development. Under the action of gonadotropins, namely FSH, follicle growth 

starts in the ovaries, which are the source of estrogens 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 the cycle and during pregnancy. 

In males, FSH acts on the testes and induces spermatogenesis in the Sertoli cells, whilst LH stimulates 

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

 

Both sexes of Asian and African elephants generally reach puberty between 8 and 12 years of age. 

During this time, the complicated system of hormonal control of reproduction is working, yet animals 

may not be able to reproduce. In the wild, this is mainly due to social regulation. Young females are 

protected by their herd and it has been observed that mothers actively participate in the choice of 

whether or not mating is to occur, and if so, which bull may be allowed to mate them (Moss, 1988). 

Females need to learn about the mating procedure and must be physically able to withstand a 

gestation period of nearly 2 years. Hence breeding is dependent on physical condition and rarely occurs 

before the age of 10 years in the wild. Males need to learn to be able to detect estrus in females and 

perform the necessary behavioral repertoire to show dominance and make them suitable for mating. 

They must also be able to mate-guard the estrus cow until the fertile period is over and, at the same 

time, compete with other bulls that are seeking for breeding opportunities. Young Asian elephant 

males experience their first musth within 14 ς 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 opportunity to mate 

until they are at least 25 years old (Poole, 1989a).  

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 directly linked to the 

age at which young females give birth for the first time. In populations with high density, puberty is 

shifted to a later age. Laws (1969) found that in the Mkomazi Reserve in Tanzania, with an elephant 

density of only 2 animals per square mile, females reached puberty within 12 years of age, whereas in 

the Budongo Reserve in Uganda, with an elephant density of 7,5 animals per square mile, puberty was 

delayed to 22 years of age. At the same time, this effect might be compensated for in areas with high 

food availability. Douglas-Hamilton & Douglas-Hamilton (1975) reported in Lake Manyara, Kenya, even 

with an elephant density of up to 14 animals per square mile, there was still an onset of puberty at  11 

years of age. Moss (1988) therefore concluded that elephants are able to respond to environmental 

changes in a highly flexible manner. In Amboseli National Park, Kenya, where elephants live at a density 

of only 3 animals per square mile, Moss observed that young cows, usually sexually mature with 12 
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years, shifted the onset puberty by 2 years after a period of heavy drought to an age of 14 or15 years 

of age. 

 

Sexual maturity and gestation 

Elephants have an extended lifespan, and therefore reach sexual maturity later in life as compared to 

most mammalian species. One study revealed that in female African elephants the mean known age 

at first reproduction was 13.8 years in the wild (Lee et al., 2016). Another study on Myanmar timber 

elephants demonstrated that females showed low fecundity initially following sexual maturity, with a 

rapid increase and peak at age of 19 (Hayward et al., 2014). Note that animals under human care can 

reproduce earlier than the average age for the given species. 

Females usually produce their first calf approximately two to three years after their first ovulation. 

Gestation is 20ς22 months after which a single calf is born (Estes, 2012). There is a low rate of twinning, 

around 2% (Douglas-Hamilton & Douglas-Hamilton, 1975). Elephants can exceptionally produce calves 

up to an advance age classes (e.g. 65 years recorded for African elephants in Amboseli) but show 

significant reproductive declines in older age (e.g. 40 years for Amboseli African elephants) (Lee, 

1991a; Lee et al., 2016). Calving intervals range from three to nine years, with an average of four years 

(Lee, 1991a), although there is variation between regions (Kurt, 1974; Moss, 1983; Sukumar, 1993). 

Wild bulls mature between 12-14 years of age, which would seem to correspond to the female timing. 

However, a study regarding wild African elephants demonstrated that males were not able to mate 

successfully with oestrus females until about they were 25 years old; the majority of calves were sired 

by in-musth males in the oldest age groups (Poole, 1989b).  

 

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 seasonality 

has been recorded. For example, conception has been linked to wet periods in some areas (Douglas-

Hamilton & Douglas-Hamilton, 1975), but was not observed in others (Nowak, 1991; Sukumar, 1993; 

Eisenberg & Lockhart, 2011; McKay, 2011). However higher quality foods, usually available after rains, 

result in improved body condition and increase the likelihood of ovulation occurring (Lee, 1991a) 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, 1993). A recent review of breeding seasonality in African and Asian elephants reports them 

ǘƻ ōŜ άƭƻƴƎ-Řŀȅ ōǊŜŜŘŜǊǎέ ǿƛǘƘ ǳƴŘŜǊƭȅƛƴƎ ǇƘƻǘƻǇŜǊƛƻŘƛŎ ŎǳŜƛƴƎ (Hufenus et al., 2018). In order to 

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 testosterone (Cooper et al., 1990), aggression and reproductive activity (Poole 

& Moss, 1981; Dickerman et al., 1997; Poole et al., 2004, Poole et al., 1984; Niemuller & Liptrap, 1991).  

The discharge of fluid from the temporal gland increases and is continuous (in Asian elephants); the 

penis develops a greenish colouration and dribbles urine; they also vocalise frequently in a particular 

manner (musth rumble). It has been shown that males emit volatile compounds from the temporal 
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gland and within their urine which may inform other bulls and cows of their condition (Rasmussen et 

al., 1990; Rasmussen, 1997).  

There are many questions as to the function of musth (Wingate & Lasley, 2001) and a suggestion that 

it may be a relatively recent phenomenon in the African species (Rasmussen et al., 1990). It is proven 

that the small number of older bulls in the competitive state of musth are the most successful sires; 

however, non-musth males sired 20% of genotyped calves, and 60% of mature bulls (>20 years old) 

were estimated to have sired offspring during a 5-year study period in wild African elephants 

(Rasmussen et al., 2008). In Amboseli, very few males under 24 years of age have been seen in musth 

and bouts of musth among individuals of the 25-35 age group are short and sporadic, while older males 

have longer bouts sometimes lasting several months (Poole, 1989b). 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 females are more likely to ovulate. Both Asian and African bulls settle into a 

regular cycle of musth with increasing age. 

Apart from the interesting dynamics of musth and non-musth 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 signs of musth. 
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1.8 BEHAVIOUR 

Of the terrestrial animal species, elephants have the greatest volume of cerebral cortex available for 

cognitive processing (Hart et al., 2001). This exceeds that of any primate species and allows this long-

lived species to develop many skills involving learning and memory, including storing information on 

conspecifics and the environment it inhabits.    

 

Activity 

Elephants spend about 16 hours a day feeding. They sleep for four or five hours within a 24 period, 

sometimes lying down. Therefore, although primarily diurnal, they are active in the hours of darkness.  

Elephants perform remarkable movements and postures; they can roll, kneel, squat, sit on their 

haunches and climb up very steep slopes (Estes, 2012). However, they cannot run or jump but only 

walk at varying speeds. 

 

Social organisation 

The most basic elephant social unit is a mother and her offspring. A family unit is a group of related 

females, consisting of a mother and young, including her own mature daughters and offspring (Moss 

& Poole, 1983). The matriarch, who will be the oldest, largest and possibly even post-reproductive 

female, sets the activity, direction and rate of movement of the herd. The leadership and experience 

of the matriarch is thought to be of great importance and it has been suggested that there may be 

higher per capita reproductive success in groups led by older females (McComb et al., 2001).   

In Manyara, Tanzania, the average size of a family unit was 10, and these units group together to form 

ƭŀǊƎŜǊ ƪƛƴǎƘƛǇ ƻǊ ΨōƻƴŘΩ ƎǊƻǳǇǎΣ ǿƘƛŎƘ Ƴŀȅ Ŏƻƴǎƛǎǘ ƻŦ ŀǎ Ƴŀƴȅ ŀǎ рл ŀƴƛƳŀƭǎΦ ²ƘŜƴ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

elephants increases beyond 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 

ǇǊƻōŀōƭȅ ŦƻǊƳ ǇŀǊǘ ƻŦ ŀ ƭŀǊƎŜǊ ŀǎǎƻŎƛŀǘƛƻƴΣ ƻŦǘŜƴ ǘŜǊƳŜŘ ΨŎƭŀƴǎΩΣ ǿƘƛŎƘ would explain observations of 

gatherings of up to 100 animals or more (Eltringham, 1982).   

The current suggestion for elephant social organisation therefore includes a core group of a family unit 

and these units are further associated together in bond groups. Bond groups are probably comprised 

of closely related individuals resulting from the fission-fusion of family groups. Bond groups come 

together in clans, which combine to form sub-populations and then the population of an area. 

Although most detailed work on social organisation is from studies of African elephants, clans have 

also been identified in Asian elephants (Sukumar, 1993) and their families do also split and come 

together (McKay, 2011).   

A study in Sri Lanka found bond groups of 22-58 animals, which split into family groups comprised of 

between one and four reproducing females (Heine et 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 females but between these groups there is still a degree of flexibility and interchange of 

individuals (Kurt, 1974; McKay, 2011).  



EAZA Elephant Best Practice Guidelines 2020  
 

26 
 

Smaller group sizes were found in the rain forest of Malaya and Sumatra (Eltringham, 1982). Santiapillai 

& Supahman (1995) found group sizes of 4-8 animals in the forests of Way Kambas in Sumatra but 

larger aggregations of up to 45 animals were found in areas of grassland, with smaller groups being 

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 on infrasound to communicate between groups (Lee, 1991b).  

The most detailed study of relatedness between animals in wild Asian elephants was carried out using 

mitochondrial DNA studies from the dung of animals in Sri Lanka, as well as direct observations 

(Fernando & Lande, 2000). Four groups were observed in detail, ranging in size from 7 to 19 animals. 

Solitary ranging females were observed and there was an overall lower level of association between 

group members compared with African savannah elephants. The genetic analysis showed that all 

individuals within a social group shared the same mtDNA haplotype and that they all must have 

descended from a single female in the recent past. Groups with overlapping ranges maintained their 

maternal genetic identity, suggesting that females do not transfer between groups.    

Less is known of the social organisation of African forest elephants, but group size is much smaller, 

averaging 2 to 4 individuals.  Groups seem to consist of single mother family units (Turkalo & Fay, 

1995), with older males being solitary.  It appears, 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 less direct inter-group contact.   

The home range of a cow herd is much larger than the area used by a male, and 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 ranges (Kurt, 1974; McKay, 2011).   

 

Sexual behaviour  

Female Asian elephants show an oestrus cycle length of 14-16 weeks and African females of 14 weeks 

(Oerke et al., 2000). This is a relatively long oestrus cycle with a brief receptive period of 2-7 days 

(Rasmussen & Schulte, 1998). A considerable amount of research has taken place to obtain detailed 

ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǘƘŜ ŜƭŜǇƘŀƴǘ ƻǾŀǊƛŀƴ ŎȅŎƭŜ ǎƛƴŎŜ ŜŀǊƭȅ ǿƻǊƪ ƛƴ ǘƘŜ мфулΩǎ (Plotka et al., 2005) and this 

is reviewed in Hodges (1998).  

Female elephants advertise forthcoming 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 behaviour (Moss, 1983); these patterns are shown for two to six days. Asian elephant females 

also advertise a forthcoming ovulation by releasing (Z)-7-dodecenyl acetate in urine during the pre-

ovulatory phase to signal to males their readiness to mate (Rasmussen & Schulte, 1998), however this 

compound has not been found in African elephant  females (Riddle & Rasmussen, 2001). Females also 

produce a unique vocalisation when in oestrus (Poole, 1999) ΨǘƘŜ ƻŜǎǘǊǳǎ ŎŀƭƭΩΦ Thus, females can 

communicate their reproductive state by olfactory, visual and auditory means. 
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It has been shown that females can distinguish, by olfaction, between musth and non-musth males as 

well as the maturity of musth males (Rasmussen et al., 2002), and they are more responsive during the 

follicular stage of the oestrus cycle (Schulte & Rasmussen, 1999; Ganswindt et al., 2005). Oestrus 

females enter consortship with a musth male who guards her from copulatory attempts from lower 

ranking males. Males in musth rank above non-musth males in agonistic interactions and females 

prefer older musth males (Poole, 1989a).  In the Amboseli population, males did not compete 

successfully for females until they were 25 years or older and larger musth males over 35 years of age 

were more frequently seen guarding females mid-oestrus. Males may check the reproductive state of 

females by putting the trunk tip to the vulval opening and then inserting it in the mouth, the elephant 

equivalent of flehmen. 

Copulation is rapid, with the male mounting the female from the rear and both mounting and 

copulation together lasting on average 45 seconds (Estes, 2012). Females may emit a low-frequency 

post-copulatory call (Poole, 1989b). 

 

Communication 

Elephants have a complex repertoire of communication, which includes touching, vocalising, olfaction 

and body postures. Elephants are tactile animals; family members lean on each other and frequently 

touch eachother with the trunk. In a greeting ceremony, the lower ranking animal inserts its trunk into 

the mouth of another and trunks are also held out to other animals in greeting. The trunk is also the 

olfactory organ, picking up chemical signals from other elephants. Many 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 behaviour (Langbauer, 2000). The combination of posture, 

vocalisations and olfaction provide sophisticated means of communication. 

Elephants produce calls in the larynx and some vocalisations are in the infrasonic range, below human 

hearing thresholds. The infrasonic calls have fundamental frequencies ranging from 14-34 Hz and 

sound pressure levels as high as 103dB. Low frequency sounds are subject to little environmental 

attenuation and can be audible to conspecifics several kilometres away, certainly as far as 2-4 km and 

perhaps further.  Elephants make use of these calls for spatial coordination and in the search for mates 

(Poole et al., 1988; Langbauer et al., 1991; Langbauer, 2000; Stoeger & Baotic, 2016; Baotic & Stoeger, 

2017; Baotic et al., 2018). 

Elephants have four main sounds (Estes, 2012) but a great variety of pitch and duration within each 

one. Rumbling is the main form of distance communication and covers a broad range of frequencies, 

many infrasonic. Quiet rumbles, audible to human ears, are uttered as a herd feed. There are known 

to be over 27 different low-frequency rumbles (Poole, 1999). Elephants growl when greeting and their 

voices are individually recognisable. An increase in volume becomes a roar, and is used to threaten 

predators or man. Screaming is used to intimidate opponents and is the adult equivalent of the juvenile 

distress call, the squeal. Trumpeting is the sound of excitement and is produced by blowing through 

the nostrils hard enough to cause the trunk to resonate in a long, high-amplitude squeak. It is usually 

combined with growling and screaming. Trumpeting can range from an expression of alarm or a cry for 

help to a greeting call. 
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The musth rumble is a rumble emitted only by males in musth and the oestrus call is a cooresponding, 

distinctive rumble emitted by females in oestrus, with the latter being the same call that is emitted by 

the female post-copulation (Poole, 1999). Males are attracted by the oestrus call of females and 

likewise, females in oestrus are attracted by the call of musth males (Stoeger & Baotic, 2017). 

Recent research in zoo conditions provided new insights into vocal communication and vocal learning 

of infant African elephants (Stoeger-Horwath et al. ,2007; Stoeger & Manger 2014). 

 

Play 

Play in young includes head-to-head sparring, trunk wrestling, mounting, charging and rolling.  Calves 

tend to play with others similar in age, and calves over six months of age may form play-groups 

(Eisenberg & Lockhart, 2011).   

 

Tool Use 

Elephants exhibit tool use which, in the wild, can range from using grass or sticks to rub or scratch the 

body (Chevalier-Skolnikoff & Liska, 1993). There are also reports of elephants using branches as fly 

switches (Hart & Hart, 1994) and modifying an unsuitable branch so that it becomes useful (Hart et al., 

2001). Elephants have been observed to use tools in various contexts, including in skin care, feeding 

and drinking, threat and aggression, rest and sleep, and social interactions. Types and variety of use 

increases with age. 
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SECTION 2: MANAGEMENT IN ZOOS  

All current holders are strongly encouraged to meet the following standards. 

2.1 ENCLOSURE 

Suitable enclosure design involves much more than simply consideration of size of space. Research 

ǎƘƻǿǎ άǘƘŀǘ ǘƘŜ ǎƛȊŜ ƻŦ ŀƴ ŜȄƘƛōƛǘ Ǉƭŀȅǎ ŀ ǎŜŎƻƴŘŀǊȅ ǊƻƭŜ ƛƴ ǎǳǇǇƻǊǘƛƴƎ ƻǇǘƛƳŀƭ ǿŜƭŦŀǊŜ ƻŦ Ȋƻƻ ŜƭŜǇƘŀƴǘǎΦ 

It is, however, important to consider space configuratiƻƴ ŀǎ ǿŜƭƭ ŀǎ ŦƭƻƻǊƛƴƎέ όaŜŜƘŀƴ et al., 2016). 

The indoor and outdoor environment should be complex, positively challenging to the animals and 

must contain devices and structures which enrich the environment and encourage natural behaviours. 

When designing a new enclosure, collections must consult the EAZA Elephant TAG housing committee 

for advice.  

For new facilities with plans for a breeding group, the following point is obligatory.  

¶ All zoos with a breeding herd must have 3 separate facilities with appropriate outdoor 

paddocks. The aim is to follow the fission/fusion nature of the ever-evolving elephant group 

e.g. long-term housing of breeding group and breeding bull with flexible spaces to hold young 

males until age of dispersal (12+). Continual housing of bachelor groups if social issues develop 

(capacity to appropriately separate animals) should be possible. 

Minimum requirements for enclosures are: 

¶ to be complex enough to allow environmental choice and encourage exercise, e.g. multiple 

options that engage enrichment categories such as choice of multiple substrates, multi-level 

feeders, multiple feeding stations, varied topography (to stimulate exercise and provide visual 

barriers), water features, mud wallows, dust baths, and long-term feeding. 

¶ to enable social choice, i.e. no dead-ends or areas where elephants could become trapped, 

large enough spaces for animals to get away from conspecifics, and spaces with visual barriers 

between conspecifics and/or public. 

¶ to have multiple resources which should not be socially limiting, e.g. multiple areas providing 

shade, food and water so that all animals do not have to crowd around a single source. There 

also must be adequate resource provision, so animals are able to choose which to use.  

¶ to reflect local weather conditions, e.g. larger, climate controlled indoor spaces available in 

regions where winters are long and cold.  

¶ if possible, to enable free choice of indoor/outdoor access over the 24-hour period throughout 

most of the year except in periods of extreme weather (depending on the local climate). To 

prolong the period of free overnight access during colder months while  preventing loss of heat 

from indoors, heavy plastic/rubber curtains should be installed over entry doors to the house. 

Care should be taken in herds with small calves, as mothers may not always recognise when 

calves are becoming cold and bring them indoors.  

¶ to ensure keeper health and safety. This must be built into enclosure design from the onset. 
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¶ to have overnight visual monitoring techniques such as CCTV monitoring to record social 

relationships and behavioural patterns, with regular review of footage. 

¶ to facilitate best practise in terms of husbandry (including Protected Contact management) 

and veterinary access. 

Bulls require all the same housing resources as cows (e.g. bathing, topography, substrate, scratching, 

shelter and visual barriers). In addition, bulls require the following: 

¶ All outdoor cow areas must be adjusted and safe for a bull (make it bull proof).  

¶ Collections must have an appropriate separable area for bull for times of required separation. 

¢Ƙƛǎ Ƴŀȅ ōŜ ǘƘǊƻǳƎƘ ǘƘŜ ōǳƭƭΩǎ ŎƘƻƛŎŜΣ ƛƴ ǿƘƛŎƘ ŎŀǎŜ ƪŜŜǇŜǊǎ Ƴŀȅ ƳƻƴƛǘƻǊ ŀƴŘ ǇƘȅǎƛŎŀƭƭȅ 

separate the bull, or due to a non-breeding recommendation from the EEP. Additionally, the 

bull may need to be separated if the welfare of the female(s) becomes compromised.  

¶ The bull area should be within a separate building to prevent frustration when females come 

into oestrus, which can cause ongoing social tension within the group. It may 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 heightened aggression and reduced response of the animal.  

¶ Bulls should not be kept in long-term physical isolation and should have many opportunities 

for socialisation. Collections should run animals together where possible as social learning 

gained by calves from bulls is hugely important.  

 

Stationing walls 

To safely move the elephants around the facility, the provision of stationing walls or areas (Fig. 9) is a 

significant advantage. The stationing wall will provide very limited access of the elephants to the 

keepers but could also incorporate husbandry access ports for greater flexibility of access to the 

elephants by the keepers. The stationing walls allow elephants to be held away from door operations 

or away from each other without physically separating animals. The inclusion of significant lengths of 

stationing walls would be an advantage, particularly for larger elephant groups. 

 

Figure 9 PC stationing wall 


