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Figure 4.16 The relationship between age at first conception (AFC) and elephant

density, in southern Africa (SA) and East Africa (EA). The outlier from
Lake Manyara N.P. (L.M.N.P.) is excluded from the regression.
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southern Africa (r2=0.223; t=1.384, NS). Furthermore, when the contradictory Lake
Manyara N.P. density and age at first reproduction are included no significant
correlation can be demonstrated (East Africa r2=0.22; p<0.05, total sample r2=0.21;
p<0.05). The highest long-term density of elephants in Africa, between 5-7.5/km2, has
no overt effect on the age at first reproduction. Elephant density, or stress from
overcrowding, is clearly not the only determinant of the rate of sexual maturation, but
some other factor such as nutrition could play a significant role. Comparisons between
different populations are therefore biased, but long-term monitoring of the age at first
conception in each population separately could reveal responses to changes in

environmental conditions.

Senescence, anoestrus and reproductive disorders

The onset of senescence is the last of the homeostatic mechanisms proposed by Hanks &
Mclntosh (1973) and Laws et al. (1975). The cessation of breeding in some individuals as
reflected in the decline in fecundity after age 40 or 50 years, has been equated to the
human menopause. The latter is characterized by the cessation of ovarian function due to
depletion of primary follicles, but there is no evidence that follicles are depleted in
senescent elephants. Pregnant and lactating cows older than 50 years have been found in
most populations, and one 60-year old cow in Etosha N.P. was approaching oestrus when
culled. The only inactive cow older than 50 years in Etosha N.P. in both the 1983 and
1985 samples that could be regarded as senescent had a reproductive disorder (benign
fibroidal uterus). Senior cows are poorly represented in culled samples, also in Etosha
N.P., but appear to be capable of reproducing, albeit slower or more irregularly, up to
the final age group.

As a homeostatic mechanism senescence has been overrated in my opinion, as only the few
individuals at the apex of the age pyramid are affected. When the number of anoestrous
cows is defined as the number of parous cows not lactating or pregnant, as in Table 4.14,
the high incidence in some samples may be misleading and appear to be detrimental to
population growth. Of all 18 non-pregnant, non-lactating females in the samples from
Etosha N.P. only one had no evidence of recent ovarian activity. The rest were all
cyclically anoestrous or had minor disorders occuring in pregnant and lactating females

as well.
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Breeding synchrony

In addition to the seasonality of conceptions and births found in most populations and
particularly in southern Africa, another form of synchrony has been suggested to occur by
Laws & Parker (1968) and Laws (1969a, b). This type is known as cycles in recruitment
related to variation in annual rainfall, and became a much disputed issue in elephant
biology (see Chapter 3). The main evidence for cycles in recruitment lies in the age
structures of culled samples from populations in East Africa and southern Africa, showing
a series of peaks and troughs with a wave length of about 6-8 years. Arguments against
the existence of such cycles rely on the lack of correspondence between rainfall and
recruitment peaks in populations from Zambia, Zimbabwe and South Africa (Hanks 1972a,
Smuts 1975, Williamson 1976). Explanations have been sought in the accuracy of age
estimation methods and the theory was discarded (Fatti et al. 1980).

Synchronized conceptions within herds in Etosha N.P. suggest that irregular age
distributions have some biological significance other than methodological complications.
The mechanism required in achieving synchronous conceptions and by implication
synchronized oestrus is unknown, but may well be the result of male musth, as musth is
seasonal in southern Africa (Hall-Martin 1987). Bulls in musth leave their usual home
ranges, actively seek out a breeding herd with a cow in oestrus and join that herd for a
variable period (Poole 1982). In the Amboseli N.P. situation with far greater elephant
density, bulls may encounter several herds in a short period and are then in a position

to choose to associate with a herd containing an oestrous cow. In Etosha N.P., there are
possibly fewer bulls than elsewhere (see Chapter 5) and an extremely low density of herds
(approximately one herd/370-550 kmz). It might be more profitable for a bull to stay
with the first herd it encounters and its presence might stimulate one or more cows to
come into oestrus. Although purely speculative as far as elephants are concerned,
exposure to males as a cue to female hypothalamic and consequently ovarian activity is
well known (Skinner & Van Jaarsveld 1987). The apparent irregularity of musth periods in
bulls (Poole 1982) may give additional support to the lack of synchrony between herds.

Barnes (1982) extends the concept one step further, by theorizing that a bull in
permanent association with a breeding herd has a greater chance of access to an oestrous

cow, in contrast to searching for receptive cows during his musth period. Above a
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density of 0.4 elephants/kmz, a searching strategy would be more successful, as
calculated from the probability of finding an oestrous cow per day. The herd bull
strategy would even be more favourable if the distribution of cows is strongly clumped.
No population intensively studied has shown the herd bull strategy, although the concept
was familiar to the great ivory hunters (Sikes 1971, Barnes 1982).

In Etosha N.P., which is a semi-arid area with very low density of elephants
(0.03-0.ll/km2), no evidence of strong association with breeding herds by bulls could
be found although the study was not behaviourally orientated. Where seasonal breeding
occurs, such as in Etosha N.P., there is furthermore little advantage to a bull in

staying with a herd throughout the year. Preliminary evidence suggests that bulls
associate with breeding herds during the aggregations prior to migrations and
coincidental to the breeding season. This situation, however, is not evidence of the

herd bull strategy.

Elephants in Etosha N.P. and elsewhere aggregate during the wet season, when breeding
herds join in a higher social grouping, or clans. Musth in bulls appears to be more

seasonal in southern Africa than in East Africa (Hall-Martin 1987), as are conceptions, .

and coincide with the wet season aggregations. More cows would presumably be affected by

bulls in musth, and more conceptions would be synchronized.

From the degree of synchrony within herds in Etosha N.P., it is only a small step further
to reach synchrony between herds. I postulate that greater synchrony would be evident
after some perturbation such as a drought, which by postponement of breeding activity or
mortality of calves, would render many herds in the same phase of calf production. This
effect is likely to persist for a few years after the perturbation but would eventually
phase itself out, as the age at first conception and calving intervals change in response

to density and nutrition, or other factors. Regular perturbations would maintain

periodic synchrony and therefore peaks in the age structure.

Cycles in recruitment have traditionally been related to rainfall, either during the year

of conception or the year of birth of one or more of the ages represented by peaks in the
age distribution (Laws & Parker 1968, Laws 1969a, Hanks 1972a). Synchrony, recruitment
waves and the absence of either phenomenon, are the result of both reproduction and
mortality. Variable numbers of calves are conceived or born in one year, presumably
higher numbers in good rainfall years than in poor ones. During a drought, some calves
in the 0-4 year age group would have been born prior to the drought, depending on its
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duration, and some would be conceived during it. Weaning of calves during a drought is
likely to make calves in the 2-4 year age group particularly vulnerable. Even though
rainfall might be the determining factor, age structures might not be correllated with
variation in rainfall, due to the complex interaction of mortality and reproduction, both
reflecting environmental conditions two years earlier as well as during a particular

year.
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CHAPTER 5 MORTALITY

INTRODUCTION

The central issue regarding mortality patterns of elephants is whether calf mortality is
a significant mechanism in the regulation of elephant populations. Laws (1981) argues
that elephants are the archetypal K-selected species, with a long gestation period, long
period of growth, large parental investment and a long lifespan. High calf mortality is
not a feature of K-selected species, although Hanks & McIntosh (1973) suggest early
mortality to be the most important density dependent population control method. Laws
(1981) maintains that adjustments in the age at first conception, and the calving
interval, (and the onset of senescence in Laws 1969b) regulate population growth of
elephants in a density-dependent way, the same as in other long-lived, large-bodied

K -strategist mammals (Southwood 1981).

There is nevertheless substantial evidence of high calf mortality rates in some elephant
populations (Hanks 1972a, Croze et al. 1981), and also in Etosha N.P. The exact cause of
early calf mortality is puzzling. Only two causes come to mind which can result in large
scale calf mortality before weaning, namely desertion of calves by cows and starvation
through the premature termination of lactation. These possibilities again do not fit in
with the stereotype picture of elephants; the large maternal investment, protectiveness

of conspecifics towards calves, adoption of strange calves, caretaking by older siblings,
and the low incidence of non-lactating cows. No evidence of disease or predation causing
substantial calf losses has yet been presented. Malnutrition and starvation during

severe droughts in Tsavo N.P. and Amboseli N.P. have nevertheless caused the deaths of
almost entire cohorts (Corfield 1973, Croze et al. 1981, Laws 1981, Moss 1983).
Coneybeare & Haynes (1984) and Haynes (1985) described mass mortalities of calves aged
2-8 years old during a drought in Hwange N.P., as the result of falling water tables in
wells dug by elephants.
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The many incidences of over-utilization of their food resources (eg. Laws 1970, Wing &
Buss 1970, Laws et al. 1975, Caughley 1976) confirm that elephants might not be able to
respond to temporal changes in resource abundance. Reproductive homeostasis probably
operates over a period of 15-20 years (Laws 1969b), with the age at first conception even
slower to change than the mean calving interval (Laws 1969a). Croze (1972) nevertheless
regards the age at first conception to be the most significant short-term variable in the
regulatory process. Laws’ (1969a) prediction that the mean calving interval can quickly
respond to environmental conditions was, however, borne out by the reduction in the MCI

due to calf mortality found by Moss (1983).

Calf mortality, as discussed in Chapter 4, is therefore intimately related to at least
one of the density-dependent control mechanisms, namely the mean calving interval. Calf
mortality certainly has the potential to change population trend (Croze et al. 1981, Laws

1981) but whether it actually regulates populations remains unknown.

Mass mortality of elephants as in Tsavo N.P. (Corfield 1973) may be seen as proof that
intrinsic controls based on reproduction are inadequate under the present limitations on
large scale migrations in Africa. By evading droughts through movements,
density-dependent mechanisms of control of reproductive output would probably be

sufficient in maintaining stability.

In this section, the causes of elephant mortality in Etosha N.P. are examined, as well as
the incidence and frequency of mortalities in each age group. Elephant mortalities in
Etosha N.P. are probably not representative of mortalities occurring in the entire
distribution range of the regional population in north-western SWA /Namibia.
Human-related mortality factors are likely to be more prominent outside the park, but
could hot be investigated due to the security-imposed prohibition on access to parts of
Ovambo, Kavango and the Kaokoveld.

METHODS

Elephant deaths were recorded routinely in Etosha N.P. by all research and management

staff and 629 cases excluding culling are known since 1971. As anthrax is such a common
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cause of death in large mammals in Etosha N.P., the first step in assessing a carcase has
been to determine the presence or absence of anthrax, unless the cause of death is
obviously something else such as shooting. Veterinary law prohibits the dissection of
even suspected anthrax-infected carcases and requires that all such carcases be destroyed
by burning. As the aetiology of anthrax in elephant is not as clear as in other species,
many carcases found had to be regarded as cases of suspected anthrax resulting in much
loss of valuable information. Field personnel are reluctant to handle anthrax carcases,
as man is susceptible to the disease. The most information collected from a carcase in
this instance was an estimate of the age group (calf < 3 years old, juvenile 3-8 years
old, sub-adult 9-19 years old, adult 20-49 years old and senior adult 50 years old),
sex, and since 1983, shoulder height. No material could be collected, even mandibles,

and the exact age at death is not known for a large part of the sample.

Anthrax is diagnosed in a fresh carcase by preparing bloodsmears and staining with a
suitable stain (Giemsa, methylene blue). Prior to 1984, slides were made on site and
examined by rangers after which the carcase was burnt or not. These slides and unstained
duplicates were then sent to the resident veterinarian or veterinary technician for
confirmation. Since the beginning of 1987, all slides were sent unstained to Okaukuejo,
where a polychrome methylene blue stain (M’Fadyean 1903) was used for diagnosis (Fig.
5.1). Anthrax is also characterized by other signs which are useful when bloodsmears are
inadequate or carcases too far decomposed. Bleeding from body orifices, usually nose and
anus, is typical, as is the retardation of coagulation of blood after death (Fig. 5.2).

Blood samples may still be collected up to 72 hours post mortem from an infected carcase,
provided there is any of it left. Elephants are difficult to sample as the ears

dessicate rapidly, which is the usual site for obtaining blood for smears.

Although other evidence of anthrax was usually encountered, relatively few bloodsmears
showed anthrax bacilli, and were therefore not confirmed cases. M’Fadyean’s stain
provides superior results, allowing much better than the somewhat subjective diagnoses
prior to 1987. Elephants may be extremely susceptible to bacterial toxins, and dead
before massive septiceamia and very high concentrations of bacilli occur (eg. 700 x
106fml in blood, Turnbull, Carman, Lindeque, Joubert, Huebschle & Snoeyenbos, in
press), as in some other species (Wilson & Miles 1964). Final presentation of the
disease is variable among and within species, which complicates diagnosis by
non-specialist staff in particular. A large fraction of mortalities could therefore not

be confirmed although anthrax was suspected. To all these must be added the carcases and
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Figure 5.1 A Anthrax bacilli in elephant blood stained with Giemsa (approx. 4000 x
magnification).

B. Unknown putrefaction bacteria in elephant blood stained with Giemsa,

similar in shape and size to Bacillus anthracis (4000 x
magnification).
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c Anthrax bacilli (1) and unknown bacilli (2) in haemolized elephant
blood stained with Giemsa (4000 x magnification).

D Anthrax bacilli in elephant blood stained with M’Fadyean’s stain,
clearly showing the diagnostic encapsulation (4000 x magnification).
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Figure 5.2 Anthrax mortality in Etosha National Park, showing characteristic bleeding
(arrow) from the trunk, at approximately 24 h after death.
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skeletal remains found where bloodsmears could not be collected due to decomposition, and

carcases located by aircraft which could not be reached from the ground.

Up to 1986, some tissue samples from suspected and positive anthrax cases were sent to
the Central Veterinary Laboratory in Windhoek for confirmation by culturing and
bio-assay. Since 1987 culturing of mostly soil contaminated with carcase fluids is done
in Okaukuejo by the resident veterinary technician, using PLET agar as described by
Carman, Hambleton & Melling (1985) (Fig. 5.3). Final confirmation is made by a phage
test (Brown & Cherry 1955) and all positive isolates are sent to Windhoek for bio-assay

confirmation.

RESULTS AND DISCUSSION

Seasonal incidence of mortalities.

In Table 5.1, mortalities are grouped into the period of rapid population growth
(1971-1979), the duration of the Trans-African drought (1980-1983) during which
population growth peaked and declined, and the post-drought period of population decrease
(1984-1987). These phases in population growth (or decline) are discussed in Chapters 2

& 6. It was only during the drought years that mortalities were markedly seasonal, with

a greater incidence in the hot-dry season, which is generally agreed to be the worst time

of the year for herbivores in Etosha N.P. (Berry & Louw 1982). Elephants aggregate at

the end of this season prior to the rainy season dispersals, and conditions for epidemic

anthrax are accordingly better than at other times.

Age-specific mortality.

Senior adults (250 years old)

The few cases on record (34) support the idea that few elephants reach an age older than
50 years in Etosha N.P., as shown by the culled samples (Chapter 3). More than half the
cases (Table 5.2 A) were old bulls shot on farms outside the park, and the rest were
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Figure 5.3 Blood-agar culture of B. anthracis (1) with a diagnostic response to
penicillin (2) and the phage test (3), compared to a negative culture (4).
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Seasonal incidence of mortality factors of elephants in Etosha National

S EASON

CAUSE OF DEATH HOT-WET COLD-DRY HOT-DRY TOTAL
(JAN-APRIL) (MAY-AUG) (SEPT-DEC)
1971-=79
SHOT 38 26 16 80
ANTHRAX 1 4 2 7
UNKNOWN 4 6 8 18
PREDATION 0 1 2 3
POACHING 3 2 2 7
BURNS 0 0 3 3
FIGHTING o] 0 2 2
(INTRASPECIFIC)
STARVATION 0 0 2 2
TRAMPLING 0 1 0 1
STRANDING 0 0 1 i
FIGHTING 0 0 1l 1
(INTERSPECIFIC)
TOTAL 46 40 39 125
(% of grand total) (36.8) (32.0) {(31.2)
1980-83
SHOT 15 28 6 49
ANTHRAX 17 6 130 153
UNKNOWN 8 S 27 44
PREDATION 0 3 3 6
POACHING 1 1 0 2
STARVATION 1 1 5 7
DROWNING 0 1 0 1
TOTAL 42 49 171 262
(% of grand total) (16.0) (18.7) (65.3)
1984-87
SHOT 10 3 6 19
ANTHRAX 9 51 23 83
UNKNOWN 7 17 27 bl
PREDATION 2 3 * 5 10
BURNS 0 o} 5 5
DYSTOCIA 2 o} 0 2
STRANDING 1 1 0 2
DROWNING 0 1 0 1
TRAMPLING 0’ 1 0 1
TOTAL 31 77 66 174
(% of grand total) (17.8) (44.3) (37.9)
TOTAL 119 166 276 561
(Percent) (21.1) (29.6) (49.2)
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Table 5.2 Incidence of mortalities in (A) senior adult (250 years old) and (B) adult
elephants (20-49 years old) in Etosha National Park.

A
CAUSE OF DEATH 1971-79 1980-83 1984-87 TOTAL (% of
total)
SHOT 10 2 6 18 (52.9)
ANTHRAX 1 0 6 7 (20.6)
UNKNOWN 0 1 0 1 (2.9)
STARVATION 2 6 0 8 (23+5)
13 9 12 34
B
CAUSE OF DEATH 1971-79 1980-83 1984-87 TOTAL (% of
total)
SHOT 57 39 13 109 (43.6)
ANTHRAX 3 47 35 85 (34.0)
UNKNOWN 11 22 14 47 (8.8)
POACHING 2 1 0 3 (1.2)
FIGHTING 2 0 0 2 (0.8)
(INTRASPECIFIC)
ACCIDENTAL 1 0 1 2 (0.8)
BURNS 0 0 1 1 (0.4)
DYSTOCIA 0 0 1 1 (0.4)
76 109 65 250
A+B
CAUSE OF DEATH 1971-79 1980-83 1984-87 . TOTAL (% of
total)
SHOT 67 41 19 127 (44.7)
ANTHRAX 4 47 41 92 (32.4)
UNEKNOWN 11 23 14 48 (16.9)
STARVATION 2 6 0 8 ( 2.8)
POACHING 2 1 0 3 (: 1)
FIGHTING 2 0 0 2 ( 0.7)
(INTRASPECIFIC)
ACCIDENTAL i . 0 L 2 { 0.7)
BURNS 0 0 1 1 ( 0.4)
DYSTOCIA * 0 0 1 ! ( 0.4)
89 118 77 284

* difficult birth.
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cases of death through starvation and anthrax. Only eight cases of death by starvation
inside Etosha N.P. are known , and seven of these were senior adult cows and bulls with
only small fragments of M6 left in their jaws (Fig. 5.4 A & B). These can all be

regarded as dying at the end of their lifespan through loss of dentition. (The remaining
case of death through starvation was a calf less than one year old). No other

authenticated instances of death through starvation in elephants younger than 50 years of
age are known in Etosha N.P., regardless of the Trans-African drought (1980-1983) and the
severe drought in 1987,

Adults (20 - 49 years old)

Death by shooting and from anthrax are the most important mortality factors in adults
(Table 5.2 B). Most adults were shot on boundary farms ("problem animal control"), but a
few were destroyed in the park when lame or injured from unknown causes. Most of the
class scored as dead due to unknown causes can be regarded as having died from anthrax
owing to the difficulties in diagnosing anthrax (see above). Virtually all cases

discovered weeks or months after death did not show evidence of the cause of death.
After 1986, soil samples from beneath such cases could be used to determine the presence

of anthrax or not.

The remaining adult mortalities include dystocia, where one cow died in giving birth
after a tremendous struggle as evidenced by uprooted trees and broken branches and blood
spattered over several hundred metres. The calf died as well. One pregnant cow got
wedged ("accidental” in Table 5.2 B) in a trough and died when pulled out by staff. The
other accidental death was a young adult who fell into a disused well (Okutamare). Only
three adults were known to have been poached, all by shooting, but the incidence of
poaching could be much higher, especially when elephants leave the park in the wet
season. One adult cow marked with a radio-collar disappeared, and although the collar
was retrieved bearing evidence that it was cut from the carcase by humans, the carcase
itself was never found despite intensive aerial and ground searches. This elephant had
very small tusks which shows that the indiscriminate type of poaching is present in this
country as well. The poachers were clearly educated enough to know that the carcase

would be found if the collar was left on.
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Figure 5.4 Senior-adult cow dead from starvation in Etosha National Park, showing the
sunken temporal fossae of most old individuals and prominent ribs and
pelvis associated with extreme loss of condition (A). Arrows indicate
remnants of M6 in the same individual (B), M denotes mandible.
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Two elephants died from stab wounds received from other elephants. That one was a cow is
surprising, but nothing is known about the circumstances at the time. One adult with

severe burns sustained in a veld fire was destroyed.

Sub-adults (9-19 years old)

Sub-adults showed a mortality pattern similar to that of adults (Table 5.3 A) except that
shooting was less of a factor than anthrax. Anthrax, combined with the unknown causes
suspected also to be anthrax, accounted for 74% of all cases. One sub-adult male was
poached, two died when bogged down in mud ("accidental" in Table 5.3 A), and four with
very severe burns from veld fires were destroyed. None of the burnt elephants had any
chance to recover, as most had lost more than 50% of their skin, one or more soles from
their feet, and showed advanced sepsis. All were located by following the drag marks
caused by the inability to walk properly. In Etosha N.P. no elephant has ever been
recorded with old scars likely to have been caused by burning, and all those burnt are

regarded as likely to die.

Juveniles (3-8 years old)

Anthrax was again the most important cause of death in this age group as shown in Table
5.3 B. Not all of the unknown causes can be lumped with the anthrax cases, as lion
predation could account for some. Lions are often found on elephant carcases of all
sizes, but observers are reluctant to score such cases as the result of predation. One
indisputable case of predation by lions on a three-year-old juvenile, as judged by

skilled observers from tracks and wounds, proved to be fatally infected with anthrax as
well. The oldest juvenile known to be caught by lions was approximately five years old.
Although large, elephant juveniles and calves without adult protection are probably as
vulnerable as the young of other species.

The two juveniles shot were destroyed on farms along with adults. One juvenile bull was
gored and killed by a black rhinoceros in 1977. Conflicts as serious as this are rare
between the two species; there is one other record, of an elephant Killing an adult
rhinoceros. Less violent conflicts occur commonly around waterholes, as elephants are

usually very intolerant of other species present at the same waterhole at the same time.



Stellenbosch University https://scholar.sun.ac.za

147

Table 5.3 Incidence of mortalities in (A) sub-adult (9-19 years old) and (B) juvenile
elephants (3-8 years old) in Etosha National Park.

A
CAUSE OF DEATH 1971-79 1980-83 1984-87 TOTAL (% of
: total)
ANTHRAX 0 31 14 45 (52.9)
UNKNOWN 2 8 8 18 (31.2)
SHOT 7 T 2 16 (18.8)
BURNS 0 0 4 4 ( 4.7)
ACCIDENTAL 0 0 1 1 ( 1.2)
POACHING 0 1 0 1 (-1.2)
9 47 29 85
B

CAUSE OF DEATH 1971-79 1980-83 1984-87 TOTAL (% of
total)

ANTHRAX 2 14 3 19 (43.2)
UNKNOWN 3 6 6 15 (34:1)
PREDATION i} 1 2 4 ( 9:1)
SHOT 2 0 0 2 ( 4.6)
BURNS 2 0 0 2 ( 4.6)
DROWNING 0 0 1 1 { 2:3)
FIGHTING 1 0 0 1 ( 2.3)

(INTERSPECIFIC)

11 21 12 44
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Juvenile and young sub-adult bulls commonly charge nearby individuals of almost all other
species and the one death must have resulted from this. Adult rhinoceros occasionally

displace even several adult elephant bulls at waterholes.

One juvenile drowned in a drinking trough, which together with a younger calf suffering
the same fate represent the only recorded incidents of this kind in elephants in Etosha
N.P. Several other species occasionally drown in the old rectangular troughs, which was
part of the reason why such troughs are currently being replaced by saucer-shaped ones.

Calves (< 3 years old)

Table 5.4 presents mortalities recorded for this group. Predation by lions is the single
most important cause of death (Fig. 5.5), and was probably underestimated in the present
sample due to the rapid disappearance of small carcases and the inclusion of some cases
in the unknown category. Despite extensive research on lions in Etosha N.P., albeit not
in the areas of relatively high elephant density, not a single case of predation on
elephants was actually witnessed (H.H. Berry & P.E. Stander, pers. comm.l).

Indisputable cases of elephant calves and juveniles killed by lions are known, often
elucidated by the skills of some Heikum trackers. It is nevertheless not known whether
calves are routinely caught within breeding herds. Only one case as judged from the
general behaviour of the herd and signs left on the killing ground, points to a calf

being caught inside a herd.

Age and sex distribution of mortalities.

Only 204 (128 males, 37 females and 39 of unknown sex) carcases out of 629 (32%) could be
classified into age groups, based on molar progression or body measurements. Figure 5.6
illustrates the frequency distribution of age at death for males and females since 1971.

As many records did not indicate the sex of young elephants, and the determination of sex
may be difficult, 37 unsexed but known-age records of elephants younger than 15 years old
were equally divided into males and females in Fig. 5.6. This is justified as the sex

ratio is equal up to 15 years, as is shown below. Young elephants less than four years

old represent 16.4% of male and 27.0% of female mortalities. This merely indicates that

the male and female mortality patterns differ, with proportionally more males dying later

in life than females. Almost four times as many males as females are represented in the

Directorate of Nature Conservation, Private Bag 13306, Windhoek,
SWA/Namibia.
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Table 5.4 Incidence of mortalities in elephant calves (< 3 years old) in Etosha
National Park.
CAUSE OF DEATH 1971-79 1980-83 1984-87 TOTAL (% of
total)
PREDATION 2 5 8 15 (31.9)
UNKNOWN 1 6 5 12 (25.5)
SHOT 5 2 i 8 (17.0)
ANTHRAX 0 6 0 6 (12.8)
TRAMPLED 1 0 : B 2 ( 4.3)
(ELEPHANT)
BURNS : 0 0 1 ¢ 2.1)
STARVATION 0 1 0 1 ( 2:1)
DYSTOCIA 0 0 1 1 ( 2.1)
DROWNING 0 1 0 i § ( 2+1)

10 21 16 47
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Figure 5.5 A. A one-year-old elephant calf killed by lions in Etosha National Park.
Arrows indicate canine punctures.
B. The same carcase 18h later. Note the fresh elephant dung ball
indicating, along with other evidence, that the herd returned to the site.
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sample. What is important is that early mortality, likely to be underestimated in the

sample, represents about a quarter of all carcases found.

The sample of records of known age and sex cannot be used to derive a distribution of age
at death for the entire population, due to sampling bias. Elephants shot on farms, which
account for many of the known-age and sex records, may have been selected for size and
age. Older elephants were believed by réngers to lead younger ones on to the farms, and

were therefore the prime targets.

In the total known-sex sample, and also when combined with records of unknown sex but
classed into age groups, the difference in mortality pattern between males and females is
less prominent (Table 5.5). Although more than three times the number of males than
females appear in the sample, the relative proportion dying in each age group is very
similar in males and females. Both male and female elephants in Etosha N.P. experience
relatively high mortalities as sub-adults and adults, compared to other populations (Laws
1969a, b).

It was suspected that the number of elephants destroyed for various reasons might bias
the sample, although these mortalities are as real in their effect on the population as

the more "natural" deaths. In Table 5.6 all mortalities resulting from shooting are
excluded, and no adjustments using young unsexed elephants are used, but the similarity
in male and female mortality pattern persists. No statistical tests were done as the
classification of age and sex is not reliable enough over such a long period and with so

many observers.

Anthrax.

This disease, as elsewhere, causes mass mortality in elephants and some other mammal
species in Etosha N.P., yet there are some differences in the incidence of

anthrax-related deaths in elephants and other species (Turnbull 1986). Figure 5.7
illustrates that mortality from anthrax occurs throughout the year in elephants and other
species, but the peak incidence in elephants (November) differs from the peak incidence
in the other three ungulates in March (data from departmental records). Burchell’s
zebra, blue wildebeest and springbok contract anthrax during the wet season when all
three species are concentrated on the plains near Okaukuejo (pers. obs.). The cause and
timing of anthrax epidemics in Etosha N.P. is poorly understood. Ebedes’ (1976) findings
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Table 5.5 Distribution of sex and age classes in all recorded elephant mortalities in
Etosha National Park.

AGE CLASS
CALF JUVENILE SUBADULT ADULT SENIOR
ADULT
SEX (0-2) (3-9) (10-19) (20-49) (50 +)
1971-79 M 5 3 9 60 8
F 1 3 1 14 2
? 3 5 0 2 0
F/M % 0.17 1.00 011 0.23 0.25
(F/M) ** (0.33) (1.00)
1980-83 M 3 9 22 77 2
F 2 3 3 25 5
? 16 11 18 13 0
F/M  * 0.67 0.43 0.32 0.35 2.50 .
(F/M) ** (0.91) (0.68) (0.52)
1984-87 M 1 3 15 51 10
F 2 0 9 13 1
? 15 3 10 2 0
F/M * 2.00 - 0.60 0.26 0.10
(F/M) *% (1.12) (0.33) (0.70)
TOTAL M 10 13 46 182 20
F 5 6 17 52 8
? 34 19 28 17 0
F/M % 0.50 0.46 0.37 0.29 0.40
(F/M) *% (0.82) (0.69) (0.52)

* Oonly known-sex cases.

*#*%* Including equal allocation of unknowns to males and females.
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Table 5.6 Distribution of sex and age classes in all elephant mortalities in Etosha

National Park, excluding elephants shot.

CLASS
CALF JUVENILE SUBADULT ADULT SENIOR
ADULT
SEX | (0-2) (3-9) (10-19) (20-49) (50 +)
1971-79 M 3 2 3 12 0
F 0 2 0 5 1
? 3 5 0 2 0
F/M  * - 1.00 - 0.42 -
1980-83 M 2 6 17 38 2
F 1 3 5 19 5
? 16 11 18 13 0
F/M % 0.50 0.50 0.29 0.50 2.50
1984-87 M 0 3 13 39 3
F ) 0 9 12 1
? 15 3 10 2 0
F/M  * - - 0.69 0.31 0.33
TOTAL M 5 11 33 89 5
F 2 5 14 36 7
? 32 19 28 17 0
F/M  * 0.40 0.46 0.42 0.41 1.40

* Only known-sex cases.
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Figure 5.7 Monthly incidence of anthrax mortalities in the four major susceptible
species in Etosha National Park. (AM: springbok, EB: Burchell’s zebra, CT:
blue wildebeest, LA: elephant).
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