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Field applications of imm unocontraception
in African elephants (Loxodonta africana)

A. K. Delsink', . J. van Altena2*, ), Kirkpatrick?,
D. Grobler?* and R. A. Fayrer-Hosken?

Vietevinary Medicine, Unfversify of Cioonela, Athens, A, Lisa

The primary aim of the Makalali elephant immunocontraception prosramime
5 B0 lest the efficacy of porcine zona pellucida (FZP) vaccine for practical
population control of elephants in small, enclosed reserves, with the eoal of
stahillzing the curment prowlh rate gned reducing it to the 5-10% per anaum

May 2000 using remole darts, Behavioural observations before, during and
after vaccination included noting the activity of individual animals every
meinute for 15 min, No changes in general behaviour patterns have been noted
ko date akthough the animals’ spatial use of the reserve was erratic during the
pericd of vaccination, incecating frregular or disturbed patterns associaterd
with vaccination. Momality was resumed on completion of the vaccinations,
No aggressive or indifferent behavioor refated o nursing, calf proximily or
bullcow interactions have heen nofed. Ten of the females were in various
stages of pregnancy when treated, Subsequently, seven of them gave birth to
healthy calves and the other thres femabes are expected to calve sharthy, It is
too early in the study to draw conclusions about stabilization of growth rates.

Introduction

Paaching and drought have reduced Africa's elephant population by two-thirds over the past

L 13 years, Anti-poaching cffors have stabilized the numbers in some sections of Alrica, bt
lirge areas of former habitat have been comverted to agricubural use, themby trapping
-elephants In parks and reserves, where the oppartunity for them o have negative interactions
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Crae form of population controd that bas proved peblicly acceptable is pnmanoconimoe- ]
Lo, A vacire Lhat sliomubaes antibodies, which can block fedtilization, has been applled o -

wvariety of wildlife, including feral horses (Kirkpatrick ef 2, 19900, white-talled deer (Kirkpatics

et al, 1996}, captive exotic species (Kirtkpatrick ef al, 1995} and, more recently, African
elephants (Fayrer-Hosken ef all, 2001}, Despite high degrees of efficacy and the ability o

deliver the vaccine remotely to free-roaming wildlife, some issues still remain regarding the

safoty of the vaccine, particularly in species valued by the public, With regard to elephants;
one of these issues is whether the vaccine will alier the complex behaviour patierns of the

highly social species. In a preliminary study of immunocontraception. of Kruger Pak

efephamts, no changes in family group integrity or cow—calf bonds have been noted (Fayner-
Hosken et al,, 20013, but long-term behavioural stedies are necessary, In addition, the ghality
tor deliver this form of contraception to free-roaming clephants by means other than foma

hexlicopder has not been invesizgabed,
This studhy was undertaken o best five Fiypotheses. Firstly, thal the porcine zona pelhceh

(PLP) vaccine oould be delivered suocessiully 1o free-roaming clephants ina small game park.
Secondly, that the use of a now adjuvant, Freunds modified adjuvant, could imonease e
efficacy of the PFEP vaccine bevond that achieved i the Knoger Park elephant progect. Thindly,
that P£F tréatrmsent soulbkd not alter selecied social behaviours. Foorhly, that trestment of
pregnant females with the PZP vaocine would not harm pregnancies in progress or affect the
hesalth af the offspring, A fith hypothesis, nol ved tested and not reponed in the present sy,
i that FLP immuonocontiaception could reduce the rates of population increase and stabilize

elephant populations in a small game reserve.

Materials and Methods
Sty arca

Makalali private game reserve, MNorthem Provinee, South Africa s located belween
30,4997 475 and —24.005177F and b5 approsdrmatehy T4 500 hectires imosze The nospenennbl
Makhutswi river, originating from the Dimkensherg Mountains and & tibutary of the Ofifant

River, flows in a west to east direction through the middle of the park. The Kameslsinol

{Soxmaree] rivesr Torms the main inbutary of the Makhutswi. It has been dry since 1996 apar |

fopay & short flow period in Januany 1999,

Elephant identification

All the elephants, excopt for infants and some juseniles, have complete identification
comprising frontal, left and. nght-sketched templates with corresponding photographs, The
anirrals are identifed according to their unigue ear patlerns, comprising nicks, lears and |
hioles, as well as their fusk shape, length and absence or presence. When no distinguishing e
of tusk features were visible, ear venation patterns were completed, Other distinguishing -
featumes such as growths, lumps, scars and il halts were also recorded as identification |
criteria, The herds are monitored on-a datly basis where the Global Positioning System (GPS S
co-ordinates, date, time, herd matriarch, mood, weather and presence of bulls are noted.
Idertification templates and photographs are updated on a regular basis and whenever new |

ideniification features sre shaered,
Presently, the population consists of 57 animals compeising four breeding hends headed by

the matriarchs ‘Holey Ear’, ‘Oueeny’, ‘Kwatile' and “Yvonne’, respectively and 12 adult bulks

(aged = 12 years),
The Makalali elephant population was transiocated from Kruger Mational Park in 1994 and

fotal T fam
Calves bon

Ml mniroe
Fatalities
Finile mie

Excludesr
Averane oo

S5/ = |

1 956 and
lesphant |

L riteria it
Fregna

COWE [agE
2000, Pre

= bazed on
& whether:

Viecinat

The 1'%
atal (198
Freundd's
vaccimall
apart. For

; ‘pround us

darts and
and whicl
WWSTE S0
position |
whethers o
fo docim
1045 m,

Behavdou

Behavi
activity w
described
hehavioui
samples’,

Apfawili



ﬁ"

Lalala it cle
apphied o &
rikirkpairick
ntly, African
Ive pebaility to
egarding the
o elephants,
tterns of this
Kruger Park
aled (Fayrer-
n, the ability
than from a

na pellucida
[l game park.
increase the
ject. Thirdly,
treatrment of
or aliect the
wesent sy,
and stabilize

wd  betwesn
on-peereninial
[ the Oilifants
Kameslsloot
& 199 apart

identificalan
oaraphs, The
k=, bears and
ngurishing ear
listinsuishing
identification
System (GPS)
Is e ncibedl

hersver new

ds headed by
|2 acult bulls

% in 1994 and

Flephart FEP immuinoconiraceplion 1ns
Tahle 1. Makalahi clephant population demographscs 1996-2001

Presant
popllation
Tk 19ar 19aa 19949 MMl 200 (s 200015
Torlad 1 fanuary 37 A 44 4 e 55 57
Cnbves born dusing the year 4 3 o 2 5 2 {adier -
Faimiany]
e imbroduchions - - - 1 =
Fantaal s - - = - 1 - -
Finite rabe of inconmme - 1,108 1073 1 D5 1043 1063 |38

E pctiadies novw introdictions and {atalitics.
Awerage population growth mie 19H-2000 157 - 37UET 5 100 = 54,057,
54,056 = 9,007 per annarm,

199 and consisted of 13 and 24 animals, respectively. Since the last introduc tion in 1996, the
elephant population has shown an average annual growth rate of 9.2%. (Tabde 11

Criteria for selection

Prognancy status was not a criterion for selection and, therefore, afl the sexually mature
cows (aged = 12 years) were selected for vaccination. Eighteen cows were vaccinated in May
2000, Pregnancy siaius was estimated according o the age of calves al foot or retrospectively,
hased on the dates of parturition, to determine the eflicacy of th: vaccine as 3 confraccplive
{whelher the cows conceived before or after vaccination).

Vaccination regimen

The FZP antigen was produced by a modification of the methods described by Dunbar
et al. (1980). All the targeted animals received an inifial vaccination of 600 pg PZP plus 0.5 ml
Freund's modified adjuvant (Sigma Chemical Co., 5t Louis, MO) followed by two hooster
vaccinations of the same antigen emulsified in Freund's incomplete adjuvant, each 2-3 weeks
apart. For minimal impact and stress on the herds, the selected elephants were darted from the
ground using the Dan-Inject darting system {Dian Inject Intesnational, Borkop). Two rrvill it
darts and smooth 60 mm neadies that were modified by increasing the bor of the side parts
and which would fall out a short time after impact and therefore allow them to be recovered,
were used. After each vaccination, the dabe, dart site, the animal's longitudinal and latitudinal
position as recorded with a Garmin Ghobal Positioning System, the animal's reaction and
whether darted from fool or 3 vehicle were recorded, An atternpl was mae {0 recover all dars
1o document the success of vaccine delivery. On average, the darts wene fired at ranges of
1045 m

Behavioural ehservation pretods

Aehavicural observations were based on 15 min time budgets, i which an animal's
activity was recorded every minute for 15 min. The muothod was derived from the models
described by Pulliam & 2l (1981), in which time is used as a curency of the animals’
hehavigur, The time budget is also based on the method used by Moss (1 AR, known as ‘focal
samples’, inwhich the nbserver focuses on pne animal for a given amount of time,

Activities were divided into active ifeeding, drinking, bathing (cdust, mid or sand), movingl,
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Behavioural pattam

Fig. 1. General behaviour pattens of 30 Makalall elephents for 14 months before T and 9 monthe
afleer (M} powrciime wia pedlucida (PEF) breatment.

inactive (resting; standing, ling down) and interactive (displacement behaviour, sparreng
categories as determined originally by Poole (1998), A ange of animals rorm difierenl age
groups was monitored, imespective of whether they were vaccinated, These observations
were made for 14 months before and 9 months after treatment (Fig. 1), Although individual
animals were studied, in most instances, family groups or berds are synchronized In their
activities (all the members foed, walk, nest and dink siomulineonsly), as described by Moss
(1968), Thus, an individuals actions are normally reflective of the entire group. The presence
and behaviour of bulls were also recorded, Through daily maonitosing, other details such as
calf births, displays of oestrous behaviour, bulls in musth, hesd associations, general mood,
wiather conditions, time of day and atitudinal and longitudingl co-ordinates were recorded.
& visual database was also comipiled using footape pathered on a Sony digital camera. These
data recorded the animals before, during and after the vaccinations.

LSparial e

Spatial wse of the 14500 ha reserve was deterrmined o systematic sightings of the
animals. At each sighting, the animal’s or thi hend's peographic locatkons were recorded using
a GPS. These latitudinal and longitudinal points bedore, during and after the vaccinations were
plotted on toa map of the park using Cartaling and Arcview Version 2 Geographic Information
Systerm (GI5) software, Kemel home range patterns were determined using Arcview's Animal
bovement Anahesis (United Stdes Geographical Service) extension.

Results

Dhard restrivval aned sucoess rate

The darting period was fromn 30 May 2000 10 21 July 2000, Of the 62 darts fined, 49 {(79%%)
were refrieved and found to have discharged their contents cormectly, Four (690 darts did rot

.
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Eleplrarat PZP immunocantrmoepiion i
Tahle 2. Duart retrioval and sucress rate for year H00 vaccinations of Makalali elephant population

Diares Inlial vacring First booster Second booster Todal Fercentage
Fired 22 18 22 e E
Rrrieved 19 T4 Th % 7o
M Pt 3 4 fi i3 3
Linsucoessiul <+ 0 4 4 T3
et dischargnd 2 i 2 4 7
Oinly half discharged F) 0 1 k] 5
kdicflned o ] ] 1 b

Tabde 3. Darting from vohicls verses dating on foot of Makalali elephant population

ir

Miothod Iniitial vaocine Hisl boosier Sernnd hisgster festal Perentign
From vhicke | 17 1] 48 7
Frwem foo 1 1 12 14 23
rrmls Tertal 22 18 22 52 100
sparring)
ferent age discharge at all; two {5%) dischamped unly a portion of the contents and ore (29%) dart misfired
servations due i pas leakage (Table ),
ndividual
d in their
| h!:h'l-ﬂﬁﬁ Develtapment of granulaomas
presence O the 18 cows vaccinated and given booster vaccinalions befween May and June 2004, 9
5 such as {50%) displayed pranulomas (fluld-filled stesile abscesses), Two months later, granulomas
al mood, were present in an additional seven (38%) cows. Thus, in total, 89%, of the targeted cows
eoowded, displayed granulomas within 3 months after vaccination, The presence of a graruboma
. These indicated a good immunological response. The granulomas ranged from 2 cm o 10 cm I
diameter and were all resarbed eventually,
i Behaviowral disadvantages
:dqusinge (M the 62 dants fired, 47 (77%.) were fired from the vehicle and 15 {23%,) were fired on oo,
i away from the vehicle. As time progressed, the animals associated the vehicle with darting
raii arsl became increasingly wany o it. Accordingly, the necessity o dart from on foot increasad
Kriral (Table 3).
ik At the completion of the second booster injection, the animals' spatial use patiermns becamo
mare: haphazard and unpredictable, The animals’ Kemnel home range paterns (their fixed
kernel home range use distribution) befone (100 sightings), during (66 siphtings) and after (100
sightings) the vactinations are shown {Fig- Za—). Kernel home range pattems before the
VaCCination programme indicated a 5% oocupancy of the western portion of the Makhutswi
river. However, by the second booster injection the elephants’ movements became Mo
F{79%) haphazard and irregular with a noticeable change in their Kernel home ange pettern. The
did nat 3% ana of occupancy increased and was more pronounced.

e
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Fig. 2. Fox kegend see facing page.
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Herd intesrity

To date;, no change in the social hierarchy among the cows of the various breeding herds
has been noted. Daily observations have indicaed thit the matriarchs have remained in rank
position and the other cows that received anti-fertility reatment have not changed social rank.

Since the vaccination programme in 2000, seven calves have been bom ta cows thal
moeived anti-fertility treatrnent. (These cows were all pregnant before vaccination.) Monitor-
ing of these youngsters has shown normal cow—calf relationships in all cases and there is no
mvidenoe of aggressive ar indifferent behaviour by the mother with regard to nursing fime and
.|'|I|r“:§.||'||£ Behaviour,

Bl Inferactiorm

After the vaocimations were completed, there appeared 10 be no differences in the inter-
actions of bualls among themselves or with the cows, and bulks remained in close oroximity to
the family groups.

Discussion

Lsing the Dan-Inject darting system and provided that the tarpet females can be identified
aasify so that the additinnal hooster injections can be administered to the comect females, 1he
PP vaccine can be delivered successfully to free-roaming elephants in a small game park.
With technobogy moving forward towards a single-injection immunization procedure (Tumer
and Kirkpatrick, 1996), the time required for delivery of the vaccine and the impact on the
animals will be reduced further. The use of a belicopter would further increase the efficacy of
mmuneconiraception by eliminating the time spent tracking animals on foot and allowing a
farger nesnber of animals o be vaccinated ina shorter period.

As some of e vaccinated females are prepnant and are only due b receie their first
annualbooster injection in jurs 2001, i is too early to determine whether the wse of Freund's
madified adjuvant will increase the efficacy of the PZP vaccine bevarsd that achieved in
Kruger Mational Park.

The third aim of the present study was lo determine whether the PZP treatment protocol
would alter selected social behaviour patberns. Given the fact that elephanis lead extremely
complex social lives and that this network ol relationships is the fibre thal makes up elephant
wiciety (Moss, 1988), the answer will be diflicult to obtain. Despite the numerous accounts of
fertilily parameters associated with contracepdive studies in captive and free-raaming mam-
mals, there are few data on the social and behavioural effects of the treatments (Asa, 1996),
However, an the basis of the immunocontraceptive trials conducied on 21 elephants in Knoper
National Park during 1996, the use of GPS-collar lncation indicated that there was no separa-
tivn of vaccinated females from Barmily groups. This tinding, tegether with field observarions
matk: on the vaccinated females, indicates that the immunnconiraceptive prodocol causes no
behavioural ahnormalities. As the vaccime is non-homonal and non-steroidal, fertilization is
prevented without the side effects normally associated with hormonal contraceptives (Fayrer
Hesken etal., 20061 ).

The anly change noted was the increasing wariness of the aninals toward the vehichs vwed
for amling, Howewver, soon after completion of the initial vaccination prograrmme, the animals
ance again becarne relaxed enough to allow the open vehicles to approach them without

=

Fig. L. Kerned home range pattern of Mekalali elephants (20 before, (b during and () afier wiccicstion with
pentine gona pedlocichy (PP vaccine b 2000,
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runming away, As a resull, all subsequent baosier vaccinations were carried out on foot o
avoid any furthes association of game viewing, wehicles with the daning procedure.
Teen cows in varous skiges of pregnancy were vaccinabed in May 2000 and subseguent 1o

alive and three mare calves are expected within te

et Teww manthys based an the ages of their calves at foot, Six of the mew calves remain healtiy
and display no abnormalities and the seventh calf was killed by an unexplained attack by a
yaung bull elephant. A healthy call was born from a cow vaccinated in the last trimester of

rk, indicating clearly that the vaccination of a pregnant alephanl with

PEP in late gestation has no effect on gestalion, fetal development or parturition (Fayver-

[Fioshen et al., 2001 1.

As the Makalali immunocontracepfion programme lvas only been underway for 1 year and
the: tarpet animals will only receve thair first annual booster injection in June 2007, it is fou

Lation to stabilization of the rate of population growth. Some

Largel Cows were prognant before contraception and same shotdd cabve within the nest few
ronths. As a result, full reproductive eantral will pnly be achieved in the third year of 1he

yarcination programime.

in conclusion, na significant changes in the Liget animals’ general behaviour were oo
and feeding remained thueir foremost activity. Owing to the high impact of the imitial darting
phase that involved threw vaccinations at tervals of 2—3 weeks, the animals became wary of
vehicles and remained skitish for approximately 3 wreeks thereafter. Their spatial use ncreasal
during the & week darting period and thisir movemsznts were more sporadic and wicdesprrzad, A
further complication after the darting period was the removal of adjoining jences to add a
further 2000 hectares to the reserve. Once the darting had been completed and the (e
were remsoved fully, the elephants used this area extensivedy.
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