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Immunocontraception: An effective population control in African Elephant
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African Elephant Loxodonta africana populations are growing rapidly in southern Africa, to
the extent that population control has become essential®l. Culling excess animals s proposed

by managers but is no longer deemed publicly or ethically a:mphl:lelrl-a. However,
preliminary trials demonstrated that immunocontraception of elephants with porcine zona
pellucida (pZP) glycoproteins and an adjuvant is safe, effective, reversible, remotel
deliverable, and has no adverse side effects 245, Wa demonstrate complete contraceptio
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a discrete small population of free-roaming elephants at the Greater Makalali Private Game
Reserve (GMPGR), Limpopo Province, South Africa. Scaling up to large populations is simply
a matter of resource allocation, making contraception a viable population management tool,

and an alternative to long-term culling strategles.

Elephant herds, comprising intset family groups with established matriarchs were mittodisced to the GMPCGR from
the Kruger National Park in 1994 (13 animals) and in 1996 (24 animals) respectively ond § adult mabes hove entered
the population theough break-ins. The animals are habimated, casily sccessible and we have exact identifications
undd relationships for all individualz?, Tn Jan 2004, the population of 66 comprised 28 females aged = Byrs in four
herds [ 8 — 22 animals) and 11 independent adult males. As births have been recorded in females as young us 3-

1hyra, the breeding popalation has been reclassified as females = Syrs.

v July 2003, 23 cows had been vaccinated, with the remaining 5 breeding cows uivaccinatcd in order that they

[ mu;- conceive and produce their first calves.
TGy 2000, all the adult females aged > 12 yrs (18 animals) were vaceinated with 600 pg of pZP + 0.5 mi

of Freund's Modified Adjuvant [Sigma Chemical Co., St Louis, MO (¥MA))%. Target anim
were identified and darted remotely from foot or the vehicle using drop-out darts (Dan Inject®
International, Denmark) with smooth, barbless needles™, Durts were recovered in 79% of cases, and

alz

where an Incomplete vaccine delivery was recorded, the animal was revaccinated?.

Az the vaccination of pregnant elephants with pZP has no effect on gestation, the felus, of parnirition22 v+,
pregnancy status was not a criteria for selection. Following reference 2, the 18 target amimals received an initiad

dose, and tWo booster vaccinations of the same antigen emulsified in Freund’s

Incomplete Adjuvant (FIA) each two to three weeks apart?. The second booster (June/July

000} is considered o be the vaccinational birthday of thohesds, Typa Ted LR
In June 2001, the 18 target animals received their first unnual booster vaccinuton (600 pg of pZP + 0.5
FIA), and two wdditional cows were added 1o the vaccination program under the regime described above™, In

mi

June/Tuly 2002, ull 20 of the targes animals reveived their first or second annual booster (600 g of pZP +
0.5 ml FLA) respectively, and an sdditional 3 cows were vaceinated sccording Lo the ahove regime. Ty 2063,

7 of the 3 annual vaccinstions were administered from a helicopter using Prieu-Darts@®, and 6 animals
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vaceinated from the ground or on fool Four of these individunls were anaesthetized and checked for pregnancy asing
rectul ullrosonography, and were sampled for Progesterone,

Elephants have an extremely long pestation period (22 months). As the veccine his no effect on gestation, pregin

animals will curry o fll term, the unbom fetus remaining unharmed? (Table 2). By the second vear of the project
{H002), 17 calves were bom {o 23 vaccinated cows, Based on the vaceingtional hirthdays of these cows mnd the
knewn birth dates of their calves, it wos concluded that 14 of these target animuls weee pregnant prior to
contraception. The remaining 3 target animals were vaccinated for the fiest time only after they bad given birth to
their fiest calves.

Tr 2003, the third vear of the project, O birlhs were recorded. None of the four inagsthetized females had conceived
{0i4), but 2 were cyeling or had recently eveled as evidenced by the presence of follicles or their respective
progesterone readings (0,41 - 3.24ng/ml, n=4). Since the program's inception, six additional cows have not calved,
a0 full reproductive control has been achicved in at least 10 animals, However, based on the absence of any births
sifce August 2002, it is evident that full reproductive control has been achieved within all the targeted lemales

[ Table 2). The absence of births in 2003 indicates that full reproductive control was achieved in the 3% year because
target animals that were pregnant prior to contraception would have calved and subsequenily been contraceived by
their annual booaters.

An iverage inter-calving interval of 56 months was ohserved on the reserve prior to the program’s inception in
2000, The detailed population history® llows for the predicted rate of increase (excluding mortalities end
introductions) 1o be determined for the population based on an individual elephant busis. The predicted population
size totals 108 animals by 2010 (Table 1). However, the observed rate of increase for the effective population
declines significanty from 2003 enwards (Tahle 1) i.e. the period when full reproductive control is pehieved, The
effect of the contraception on the popalation’s growth is the difference between the predicied and observed rates of
increase. The controceplive effect over the next 7 vears is an average 5.3% decline in populstion growth, assuming
all the oviginal target animals rempin on the program and there are no further introductions or martalities. This
estimution includes the addition of 8 cabves from the current propubertal cows that will be contracepted caly atber
they have conceived snd given birth to their first calves. The average population growth rate (excluding
introductions and mortalities) for 1996-2002 (the period up to which the contraceptive had no effect) was 8.9%.
Thus, the contraceptive will effectively reduce the population growth rute by 60% for the period 2003 through 2010,
In the past, mansgers have been limited to truditional population control methods of culling and translocation ™8,
Culling mainiwins the population at the highest potentisl growth, and the operation’s disturbance and longer-term
etfects of loss of bond group or family members are unknown !, In addition the aceeptability to the world
community of culling as a long-term strategy without exploring alternatives is uncertain, A feasible alternative o
mangring populplions 18 urgenthy needed.

In the short term, culling is the only option that will solve the probiems of immediate overabundance in
popululions a8 contraception will not reduce population 51:'::.*]17. pA P immunaconiracepiion his been demonstratesd
1o be safie, reversible, ethical and humanely acceptable. Most importantly, through responsible management, it can
successtully comtrol and manipulate population numbers in the future, Immunocontraception is a tool that can be
melded to conform to unique manpgement ohjectives, simultancously stebilidng or reducing population growth,
RBecause it is gafe tn dart pregnant temales, coniraception can be implemented by mass-dariing of unknown groups
from the air. Contraception in larger populations is simply a matter of scaling up the efforl expended at Makalali,
and is thius & marter of resource allocation rather than any techmical constraint. Managers of larger reserves now need
to mssess confraception as a realistic aliemative management wol, particularly as parl of o longer-term management
siratepy.
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Table 1: The effect of contraception on the GMPGHR Elephent Population, with o predicied effect through 2010
when the full effects of the programme will be evident.
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& Tonal population size for 2004 through 2004 includes 8 births (o uncontraceived prepubertal cows that will be
wllowed 1o produge their firsd calves, Age of first calving is based on that observed on the reserve prior to
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coniraception}

b Effective population size excludes five adull males that broke into the reserve (3 in 2000 and 2 in 2001 ), and three
calf mortalities {2 in 2000 and 1 in 2001) as these should be excluded when considering the effect of the
COTITBCERHoN Programime.

€ Predicted rate is thal expected if contraception had not taken place, and assumes no mortality and an inter-calving
interval of 56 months {average of that observed on the reserve prior to contraception),

d Fignre excludes mortalitics.
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Cow Vaccinational Calf born Ealv-[.ﬁ.u—;&tnﬁ; of =
birthday interval after |pregnancy

vaccination |when first
{months) yaccinated
, imonths)

Kwatile Jul-00 nia nia 0

Yvonne®  [Juloo nia “nla 0

Plain Jane* | ul-no nia nia 0

[Queeny®  |JukoD nia |wa 1

Tiny" Juk-00 n'a nia o

'Fni:arhnntas* [ Jul00 “ata |nia 0

Anna 00 _—?e-p'-ﬂﬂ B 'ED _

Stripper © luepo Sep-00 2 20

Dracula Jul-00 Oct-00 3 18

IHoley Ear Jul-00 Aug-00 ] B

Smelly Ju-00 |Dec-00 5 BtE

lU-Boat [ Jul-00 Feb-01 7 15

Waves ) Jul-0o Mar-01 5 BT

Markina Jul-00 Sep-01 |14 8

Cheeky O uk Oct-01 3 19 i

Knop-kop | Jul-00 Oct-01 15 ]

#2 Jul-00 Mov-01 16 8 f

Connie” Aug-02 Dec-01 -5 0

Toni Jul-00 Dec-01 17 5 =

Friencly - Jul-00 Apr-02 21 E

Cindy® Aug-02 Jun-02 = 0 |

Madame M Jul-01 Aug-02 13 B \

Enigma* Aug-02 {Aug-02 o 0

3 pows vac:diriated after
parturition
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45 cows have not concalved nor calved since program's
incaption
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