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Black Rhinoceros (Diceros bicomls)

Introduction

The black rhinoceros Diceros bicornis was historically
widely distributed in southern Africa (du Plessis 1969;
Skead 1987; Rookmaaker 1989). They were found in
almost all habitats except the central highveld and
grasslands of the Free State, Gauteng and Lesotho, the
southern Kwa-Zulu Natal and Transkei coastal plain,
the arid Kalahari and Namib desert. However, by 1500
the black rhinoceros was almost exterminated through-
out most of its range in southern Africa through hunt-
ing activities, surviving only in relatively small num-
bers in a few isolated areas in the region. Elsewhere in
Africa the black rhinoceros fared better and through
strict protectionist policies by conservation organisa-
tions throughout the continent the population recov-
ered to around 70 000 animals by the 1960s
{(Cumming, du Toit & Stuart 1990). However, this
deteriorated rapidly through an increase in poaching
activities and the population declined to less than 2600
by late 1995 with the vast majority of these animals
being restricted to southern Africa.

As a result of this crash and the consequent increased
importance of the southern African populations, the
conservation of black rhinoceros is a priority for most
conservation organisations in the subregion. This cul-
minated in the acceptance of a regional black rhinocer-
os conservation plan (Brooks 1989; Brooks & Adcock
1997). The South African National Parks (SANP) with
its large number of parks of varying sizes in diverse
habitats, and populations of three of the four recog-
nised black rhinoceros ecotypes is in a unique situation
with respect to implementing this conservation strate-
gy. It is therefore essential that the SANP has its own
conservation plan. This must cater for the diversity of
management requirements associated with each of the
three ecotypes, the diversity of parks harbouring the
rhinoceros and the expansion plans for a number of the
parks.

Black rhinoceros systematics

Systematics, with all its problems, is central to the con-
servation and management of any species. The impor-
tance of this issue increases as the species comes under
threat through declining population sizes and fragmen-
tation. The black rhinoceros is in this position and it is
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thus listed as endangered (Appendix | of CITES).
Moreover, its systematics are in a quandary.

Although the black rhinoceros had a virtually continu-
ous distribution from southem Africa, through East
Africa into West Africa, taxonomic studies based upon
rather insufficient morphometric samples have tended
to taxonomically split the species. Zukowsky (1964)
initially split the species into a multitnde of “sub-
species” or “races”, which Groves (1967) later partial-
ly lumped into seven subspecies, with three suggested
to occur in southern Africa. Diceros bicornis cf bicor-
nis, also known as the Cape rhinoceras, was thought (o
have ranged throughout the former Cape Province and
southern Namibia and was the only subspecies consid-
ered to be extinct in the subregion (Rookmaaker &
Groves 1978). Diceros b. ¢f minor which was suggest-
ed to range from Natal, through Mogambique and
Zimbabwe and possibly into northern Namibia sur-
vived in relatively small isolated populations in these
areas. The D. b. cf chobiensis population was suggest-
ed to be very localised to southern Angola, the Caprivi
in Namibia, and northern Botswana. It is now thought
to be extinct.

Owing to the inadequate sample sizes these “sub-
species” classifications were later discounted by du
Toit (1987). Although further research using molecular
and mitochondrial DNA analyses revealed that the
“subspecies” were minimally distinct, with differences
being trivial and in fact less than that expected within
any single large species population (Ashley, Melnick
& Western 1990 ; O'Ryan, Flamand & Harley 1994), a
‘minimum regret strategy’ was advocated until further
support for lumping/splitting ecotypes emerges
(Amato & Ryder 1992). Thus the African Rhino
Workshop (Cincinnati, October 1986) decision to
recognise, for practical management purposes, four
“subspecies™ or ecotypes within Africa still holds.
These include:

a  South-western ecotype (D. b. cf bicornis) from
Namibia

b. South-central ecotype (D. b. cf minor) from Natal,
Zimbabwe through to southern Tanzania

c. Eastern ecotype (D. b. cf michaeli) from Kenya and
northern Tanzania.

d. North-western ecotype (D. b. cf longipes) of
Cameroon and CAR.

Diceros bicornss
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.’I‘he two southern African ecotypes were principally

separated on their body size and aridity of their envi-
ronments. With the surviving Namibian animals being
generally larger in body size (Joubert 1970) and with-
in the same biogeographic region as the dry Northern
and Westein Cape provinces of South Africa, Hall-
Martin (1986) suggested that the Namibian population
would have shown closer affinities with the supposed-
ly ‘extinct’ Cape thinoceros (D. b. cf bicornis) than the
south-central ecotype D. b. cf minor) from the moister
eastern seaboard. These suggestions led to the recogni-
tion of the arid-adapted south-western ecotype and
hence re-emergence of the D. b. cf bicornis subspecies
description, which is still currently debated
(Rookimaaker 1995). Furthermore, Knight and Hall-
Martin (1993) proposed a policy that was accepted by
the Rhino Management Group (RMG) to maintain the
geographical separation of these two local ecotypes in
southen Africa using the 500 mm rainfall isohyet as a
rough separating line (Fig. 1).

This reasoning fornned the cornerstone of the motiva-
tion to repatriate the ecologically appropriate ecotype
into national parks in South Africa The arid-adapted
south-western black rhinoceros ecotype was repatriat-
ed initially into Augrabies and Vaalbos National Parks
and later into Karoo National Park and the Buffelskuil
section of Addo Elephant National Park, while the
south-central ecotype (D. b. cf minor) has been repa-

-

triated into Kruger and Marakele National Parks. The
population of the extralimital eastern ecotype (D. b. cf
michaeli) in the elephant camp of the Addo Elephant
Natiopal Park was established when no surplus D. b. cf
minor could be obtained from Zululand, well before
the debate on genetic sub-populations came to the fore.

Conservation principles

Management and research collectively entails two
activities namely maintaining the existing populations
and establishing new populations. Both of these activ-
ities have certain conservation principies and recom-
mendations associated with them (Brooks & Adcock
1997) as briefly discussed below:

1. Maintenance of exIsting populations

The survival of animals within their natura] habitat is
central to the conservation of the species. This requires:

a. Their protection through active anti-poaching oper-
ations, legal status, intelligence (Knight 1995).
Security staff levels should ideally be increased to
about one man per 10-20 km?.

blegdg ~howo

b. Maximizing ﬁgx productivity by maintaining the

population size at their estimated potential maxi-

Atlantic
Ocean

D. b. minor
D. b. bicomis
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National Parks
Kruger NP
Addo/Zuurberg NP
Augrables NP
Vaalbos NP
Karoo NP
West Coast NP
Mountain Zebra NP
Marakele NP
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Fig. 1. Historlcal distribution of D. b. bicomis and D. b. minor in southem Africa In relation to some naticnal parks
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It
mum productive carrying capacity (EMPCC)
(roughly 75% of the cstimated ecological carrying
capacity (ECC)) (Emslie 1993). This can be main-
tained through the removal of animals from the
population.

c. The maintenance of genetic diversity through the
establishment of populations with an effective pop-
ulation size (Ne) >50. In the event that the size of
an area is not conducive to this single population
approach, the metapopulation strategy of managing
a number of populations as a single unit is advo-
cated in which animals are rotated between popula-
tions (Gilpin & Hanski 1991; Foose 1992).

d. Manipulation of the habitat to suit black rhinos.
This includes monitoring other competitors such as
elephant, eland and kudu, as well as altering the
habitat directly (through fire, provision of water) to
enhance feeding opportunities for the rhinoceros
(Emslie & Adcock 1994).

e. Monitoring the popitlation size, and age and sex
composition is essential to the entire management
process.

2. Establishment of new populations

This activity forms a crucial element of the conserva-
tion strategy as it not only extends the species range
and available habitat but it also has the advantage of
spreading the population in the event of catastrophic
events such as disease, poaching or floods. However,
the cost-benefit of the population sizes, biological
importance and viability need to be measured against
the management costs. Salient points needing attention
before establishing new populations include:

a. Potential areas need to be assessed for their suit-
ability based upon the quality and abundance of
vegetation suitable for rhinoceros, the carrying
capacity and the security of the population.

b. Ideally the new.area should be large enough to have
an ECC of over 200 animals but should not be less
than 20 animals.

c. In order to maximize genetic heterozygosity the
founder population should be a minimum of 10 ani-
mals and should not exceed 50% of the ECC.

d. The provision of animals for the captive breeding
programmes should conform with the recornmen-
dations of the regional management plan (Brooks
& Adcock 1997).

3. Metapopulation management

The idea of a metapopulation was first advocated by
Levins (1969) who described a metapopulation as “a
population of populations”. A metapopulation is linked
with. the processes of population turnover, extinction
and colonization. Although of a similar vane to island-
biogeographic theory there is no ‘mainland’ from
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which islands are colonized but all the populations are
considered as islands interacting with each other, all
with a probability of extinction and recolonization
(Gilpin & Hanski 1991). The idea of a metapopulation
approach to managing biological resources is viewed
as a means of tackling the conservation of fragmented
populations such as the black rhino. By transferring
individuals between populations (at some predeter-
mined rate) it may be possible to maintain the effective
population size of the metapopuladoq@?ﬁﬂhat of a
single panmitic population. It would also have the
advantage of preserving (or limiting the loss of) the
genetic heterozygosity of the population, as well as
reducing the chances of stochastic catastrophic events
eliminating the entire population.

Many isolated black rhinoceros populations are of
such a size that they theoretically offer little long-term
sustainability. But by transferring individuals between
such populations the smaller populations maintain an
active role in the single larger metapaopulation. This is
being advocated for the conservation of the D. b. cf
bicornis populations under the 'SANP's control.
Although no hard and fast rules exist it is recommend-
ed that the transfer of a breeding individual once a gen-
eration (7-10 years) between populations should suf-
fice in maintaining the genetic heterozygosity of indi-
vidual populations and the metapopuladon (Foose,
Lacy, Brett & Seal 1992). However, managing black
rhinoceros in such a way has associated risks as about
20-30% of translocated animals die during the capnure
and post release phase (Adcock 1995). It is therefore
imperative that these risks should be eliminated as far
as possible.

The following recommendations are
proposed:

a That sub-adults (age class C-E: 2-6 years of age)
should be removed from populations at EEC
(Knight 1993a) for supplementing other ula-
tions or for the establishment of new populations
(although they should preferably be introduced
with adults for social reasons).

b. The introduction of animals into established popu-
lations should be via separate fenced-off introduc-
tion areas (termed ‘vacuum' areas), which after a
certain period (few months to a year) are incorpo-
rated into the main rhinoceros area by the dropping
of fences.

c. The adult sex ratio should ideally be 1 male:2
females, but adapted for each park’s circumstances
{see below).

d. Breeding bulls should be transferred between parks
once every six or seven years and should also be
via the above introduction protocol in the event that

Diceros bicornis
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gmother bull/s already exist in the established pog-
ulation.

Objectlves of rhinoceros conserva-
tion In the South African Natlonal
Parks

As the SANP (Anon 1994) endorses the basic conser-
vation objectives of the [UCN (Eidsvik 1990), the
conservation of rhinoceros theoretically becomes a
sub-goal within this framework. However, the demise
threatening the biack rhinoceros has raised its overall
importance, where specific goals of establishing
‘viable' populations of rhinoceros as quickly as possi-
ble in national parks within the former ranges of the
ecotypes have been set. The SANP has thus committed
itself to:

I. The conservation of the three black rhinoceros eco-
types (D. b. cf minor, D. b. cf bicornis and D. b. cf
michaeli) as separate entities until such time that
it is scientifically proven that the ecotype distinc-
tion is not valid or that the integration of their sep-
arate gene pools would not be detrimental to the
greater population.

Attempt to breed up as quickly as possible and con-
serve gepetically viable popuiations of at le
3500 D. b. cf minor, 200 D. b. cf bicornis &n@
D. b. cf michaeli. |

L

3. Maintain rhinoceros security as a priority in each
park.

4. Support captive breeding programmes, provided
they play a positve contribution towards the con-
servation of in siru rhinoceros populations.

5. Conform to the South African black rhinoceros
conservation plan,

Current and future proposed manage-
ment of each ecotype

1. South-central (D. b. cf minor)

This ecotype is typically found in the mesic savannas
of southern and eastern Africa Within South Africa it
was historically restricted to the former northern and
eastern Transvaal and Natal areas.

Populations were decimated by the 1900s with a rem-
nant population left in Natal and the lowveld, with the

; Table 1
Sex and age composilion of black rhinoceros introduced to the Kruger National Park 1971-1998
Date Region Origin Adult Immature Mortalitles Total
in KNP Male  Female Male Female
1971 South A 9 g 1 1 20
1972/10 South B 4 8 (2) - 2 Imm males 10
1977/09 Scuth A - 2 - - 2
1979/10 South C - 1 - - 1
1980/10 South A 5 3 - - 8
' 1981/05 Central D 1(2) - - - 1 adult male {
| 1981/07 Central A 8 5 2 1 16
: 1981/08 South A 2 4 - - 6
1982/07 Central A 3 - - 3
‘ 1989/05 Central (o4 1 - - - 1
1989/09 Central E 3 2 2 i 8
" 1989/04 South E - 1 - 1 2
QJJ 1997/12 Central A 2 3 - 1 6
‘ =
N / Total South 20 25 1 2 49
k\@ Total Central 18 10 4 3 35
7 Total KNP a8 35 5 5 84

A futher three males and lwo females died soon after release In the KNP

Origin
A = Hluhluwe/Umlolozi Complex, KwaZulu-Natal
B « Zambez! Valley, Zimbabwe

C = Strays from Gona-re-Zhou (ex Zambezl Valley) or Mozambique

D = Addo Efephant National Park (KwaZuly-Natal 1977)
E -~ Ndumo Game Reserve, KwaZulu-Natal

Species Conscrvation Plan:
South African National Pasks
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fatter disappearing in the Kruger National Park (KNP)
in the 1930s.

Three national parks (Kruger, Marakele &
thmbc/Dopgola) occur in the former range of this
ecotype, yet only Kruger and Marakele are presently
stocked with rhinoceros and will be covered by this
report. Vhembe/Dongola is presently too small and in
loo early a stage of development to offer any immedi-
ate prospects for rhinoceros conservation aithough in
conjunction with the Tuli Block Game Reserve in
Botswana there is great potential for the introduction
of black rhinoceroses in the future (Knight,
Bezuidenhout, Castley & Pienaar 1997).

A. Present populations
a. The Kruger N.P. - Current status

‘The last of the lowveld's indigenous stock of rhinas
was seen in 1936 in the Nwatimhiri bush in the KNP.

-

Although plans had been made since the early 19503 to
reintroduce black rhinoceros to the KNP, logistic and
financial problems prevented it until between 1971
and 1989 when a total of 81 animals were repatriated
to the Southern and Central Districts of the KNP from
Hluhluwe-Umfolozi, Mkuzi and Ndumu Game
Reserves in Natal, the Zambezi Valley in Zimbabwe,
and from the Zimbabwe border area of northern KNP
(Table 1) (Hall-Martin 1990). A further six animals,
originally from Hluhluwe/Umfolozi, were obtained
from Thaba Tholo ranch in an exchange for six D. b.
cf. michaeli from Addo in December 1997 (Table !).
Three of the introduced animals (2 males, | female)
died in captivity and a further three males and two
females died shortly after release. The population has
increased to in excess of 250 animals, making it the
second largest population after Hluhluwe-Umfolozi
Complex (Pienaar 1995). The original founder popu-
lation is large enough to offer both genetic and demo-
graphic viability and stability for the long-term (>200
years) (Foose er al. 1992). Moreover, with the

Table 2
Presenl (as of 1998) and short-term (10 years) land acquisitlon prospects and their expected black rhino carry-
ing capacity (ECC) in South African national parks

Ecotype Parkd Ahino stocking Prasent parks Short-4enn park Managerment
dansity (ECC){an?) expansions strategy
Ly Rhino Rhino 23 ! Rhino
density #s
(Y
0. b.minee KNP 0.18-0.21 19485 0.01 220 19485 2500- Stand alone
3200
MNP 9 0.10-0.13 (high) 380 0.02 8 600 80-75 Meta - KNP
0.13-0.18 (low) 55 02 12 110 14-20
D. b. bicomis VNP 0.05-0.07 180 0.04 7 881 3348 Meta
AFNP 0.04-0.08 89 0.07 8 108 4-7 Meta
KRHNP 0.05-0.07 330 0.01 4 519 26-38 Mata
AENP 0.51-0.70 121 0.08 7 188 8e-117 Meta/stand alone
MZNP 0.05-0.07 85 - Q 232 12-18 Meta
WCNP 0.05-0.07 2n - 0 270 14-19 Meta
D. b. michaefi  AENP 0.510.70 a7 0.32 34 17 80-82 Meta - T008/E.
Alrica
Totals
0. b.mnex 18420 245 19420 3552-
4159
D. b. bicomis 1058 24 1988 177-243
0. b. michaefl 107 M "7 80-82

+ 7 Nagional paris: KNP = Kruger, MNP - Marskele: VNP - Vaalbos: AFNP - Angrabics Fally, KRNP - Karoa: AENP - Addo Elephant; MZNP -

Mountain Zebra; WCNP - West Coast

»  Managemen strategy will be either a metapopulstion or stand-alone spprosch.
€ ‘This ls subject to » considerable increase if the ransfrontier puk with Mazambique comes into exhitence.

4 *High' -~ mountain sourveld wess; *Low’ ~ low lying bushveld arcas.

Species Conservation Plan:
South African Natioaal Parks
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founders originating from four separate original popu-
lations, the KNP D. b. cf minor population is geneti-
cally the most diverse in South Africa.

The sex ratio of the released black rhinoceros was 43
males and 41 females (Table 1). Of these 22 males and
13 females were released in the Central district of the
KNP and 21 males and 28 females were released in the
Southern district. The sex ratio of the animals released
in the Central district is skewed towards males and this
situation will have to be addressed in future. The sex
ratio of adult black rhinos recorded in the study area in
the Southern KNP is at parity and the age structure of
this sub-population is 60 % adults, 23 % sub-aduits
and {7 % juveniles (Pienaar 1995).

- Future expansion options

Besides the possible doubling in size of the protected
area available ta rhino through a proposed transfrontier
agreement with Mozambique, there are no plans to
increase the size of the KNP. By virtue of its size and
low density of rhinoceros (0.09 rhino/km?) the park
offers ideal prospects for rhinoceros conservation (Fig.
2). A rough estimate of the ECC density for the south-
em KNP is 0.2 rhino/km? which amounts to an esti-
mated ECC of 1 440 black rhinoceros in the area south
of the Sabie River. The overall ECC for black rhinoc-
eros in the whole KNP would probably range from 2
500 - 3 200 animals (Table 2). More introductions of
black rhinoceros into unoccupied areas of the KNP
need’to take place. These areas contribute greatly to
the ﬁotcntia] black rhinoceros carrying capacity of
South Africa and must receive more black rhinoceros
if the conservation goal for the ecotype is to be
reached.

- Proposed population management

Since their introduction the policy of non-intervention
has been advocated, with the objective of allowing the
population to increase as rapidly as possible. Because
of Kruger’s large size and the wide range of suitable
black rhinoceros habitats, it has the potential to
become the largest population in South Africa with
more than 3000 animals (Table 2), hence its impor-
tance in the regional comservation plan (Brooks &
Adcock 1997). The overall population has only been
monitored through the annual aerial survey of the park.
This unfortunately, like similar aerial surveys of other
savanna systems, has proved unsuccessful in effective-
ly estimating rhinoceros population sizes (Goddard
1967). However, more precise estimates of population
increase, intercalving intervals and dispersion patterns
not obtainable from the wider survey were estimated
throligh monitoring a specific subpopulation (of which
some of the animals were fitted with radio transmit-
ters) in the Skukuza area on a more regular basis aver
a number of years. Although the sample was restrict-

Specics Conscrvation Plan:
South African National Parks
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ed to a single sub-populaton it reflected a locally
healthy population simation which is probably not
found in the Central District of the Kruger National
Park owing to a distorted sex rato in favour of males
among the re-introduced black rhino.

- Monitoring

Given the KNP's large size and relatively small rhi-
noceros population a combination of three monitoring
methods are to be used as follows:

1. Plans are afoot to implement the individual ID pro-
grammes that are currently being used successfully

in a number of smaller game reserves. However,

the KNP is a very large national park and game
guard density is comparatively low at about 1 game
guard/100 km?. The black rhinoceros population in
the KNP is stll relatively small with only a few
ranger sections holding more than 30 black rhino.
The bigger the black rhinoceros population grows
the more difficult it will be to implement such an
individual indentification programme. Staff mem-
bers need to be trained and provided with binocu-
lars before they will be able to make accurate
observations on black rhinos.

2. A photographic method, as successfully used in
Ethosha National Park could be similarly imple-
mented in the KNP. Animals are photographed at
night at waterholes during the dry season (Cilliers
1989). This method yields excellent results but
specialized camera and flash equipment is neces-
sary. Although the KNP has much more water than
Etosha, this method could still be useful in the
KNP. Individual water-points need to be investi-
gated beforehand to determine where black rhinoc-
eros drink.

3. Another source of information is the annual buffa-
lo and elephant aerial surveys in the KNP, Black
rhinoceros are often encountered and it is possible
to photograph these animals from the air. These
observations provide valuable inforiation on black
rhinos outside the study area

To monitor the black rhinoceros population in the KNP
effectively a combination of the above three methods
is proposed. There is an urgent need to launch an
effective black rhinoceros monitoring programme in
the KNP as soon as possible, given the desperate posi-
tion of the black rhinoceros elsewhere in Africa.

- Security

Poaching in the KNP is a problem that will probably
always exist. There are few areas in the KNP where
poachers would not encounter rhinoceros within 10 to
20 km from the boundary. To date, rhinoceros poach-
ers in the KNP have not concentrated their activities in
areas with high rhinoceros densities. Since 1990 a
total of 34 white rhinoceros and one black rhinoceros
are known to have been poached, which probably
underestimates the true situation. During 1995 only

Diceros bicornis
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History of the D. b. minor poputation in Marakele National Park

Table

3

-

Abbreviations: f=female; m=male; Dd=dead; Mv=moved: Bn=bom

Section No/Name

Sex

Dame/ bom

i:.;-,;-‘ i

BN

lrtra. Years Notes
(+age yrs; or date* 93 94 g5 96
. age ciass)
Waterval Theresz { ? (20) 10/93 (KNP) In
Assi { ? (15 10/93 (KNP) In Mv To Duikers Pan
mwi2 f Theresa 6/94 Bn Dd Injuries from fighting
Vulindieia m ? @®) 10/33 (Umf) In
mwit m Ass| 394 Bn/Dd Died from ? Carcass
not found
Den. (ian?) 023 038 023 0.15
Duikerspan Vega f 7?3 1/94 (KNP) In
Assi { ? (15) 9/94 (Waterv) In
Pumbi m ? (15-20) 1/84 (KNP) In
mdp1 ' m Vega 68/94 Bn
Den. (an?) 021 02t 028
Kwaggas- Mokgaiabe -m ? (oid F) 6/96 (Umf) In Mv Swarthoek 30/10
viakte Zootie m 22-3) 8/96 (Umf) In Mv Hugo plan 30/10
Catherina { 2(15) B/96(KNP) In
Nyani H Catherina/36 Bn  Nyanito ARC
Nicota t Catherina/93  8/96(KNP) In Dd. 17/1Q/90
Den. (krm¥) 0.53
Zwarthoek Canssa ! 20 2/96(KNP) In
Kate { 2°F) IS(KNPY In
Punyana { Kate(C} WIG(KNP) ‘in
Sesana { HE) ?/96(KNP) in
irene f 2/34(D) 7/36(KNP) In
Hugo m nE) I6(KNP) n
Hlanguieni m 2(E) U96({KNP) In
Anton m 2/91(E) 2/986(UmM) In
Den. (km?) 0.02
Hugos Ria f ?91(E) 7/36(KNP) in
Rams m I7-8)(F) 2/96{Um) In
Den. (kam) 0.80
Total 3 0.01 7 0.02
Den. (km™) 5 0.01 20 0.05

* Uml - Umiolozi Game Reserve; Waterv = Waterval secion

one white rhinoceros was poached in the KNP but spe-
radic poaching incidents are expected in furure.

1t has been sugg'csted that black rhinoceros should be
moved out of areas where poaching is prevalent. This
suggsstion is not supported for the following reasons:

i. It would be a temporary measure as other rhinoc-
eros would quickly recoloniz= such vacant an:as.

Species Conservation Pian:

South Africun Natioual Parks

il.

iii.

Such an operation would be very expeasive and

these funds could be utilized more effectively eise-

where.

Poachers ars highly mobile, abie to shift their

arcas of operations before conservation authorities

are normally able to detect such aiterations.

Diceros bicornis



It is therefore suggested that anti-poaching operations
should be concentrated in areas where rhinoceros
poaching is prevalent ratber than moving rhinoceros
out of problem areas. Anti-poaching personnel and
equipment could temporarily be recruited from other
quieter sections to alleviate problems in high density
rhinoceros areas. The fast growing white rhinoceros
population in the KNP shields the smaller black rhi-
noceros population from poaching. Rhinoceros poach-
ers do not discern between the two rhinoceros species
and shoot the first suitable animal. In 1993 a total of
1 876 white rhinoceros were counted in the KNP and
the population rate of increase is estimated to be about
9 % per annum (Viljoen er al 1994). Thus the 12
white rhinoceros that were poached in 1994 represents
only 0.6 % of the population. If the number of white
rhinoceros poached annually can be contained to less
than 1 % of the population, the white rhinoceros popu-
lation in the KNP will continue to expand at a healthy
rate and screen the smaller black rhinoceros popula-
tono.

A big problem in some African countries where rhi-
noceros populatdons were decimated was massive cor-
ruptdon in conservation organizations. Poaching by
staff is the biggest threat to any park’s rhinoceros pop-
ulation. It has happened twice in the KNP that staff
members were involved in rhinoceros poaching. If
large scale corruption ever sets into the South African
conservadon organizations, it will be impossible to
protect rhinoceros populations in nature reserves., [t
would then be better to move the animais onto private
land where the people have the ability to protect them.
Corruption within staff can be limited by keeping
morale high, creating a pleasant working environment
and by paying staff decent saiaries. Corruption is at
present not a problem within the South African
Nadonal Parks.

b. Maraksie NP.

- Current status

The park is presently 440 km? in siz= and is situated at
the western extreme of the Waterberg Mountain range
of the Nortbern Province. Since its beginnings in the
mid 1980s, the acquisition of further pieces of land (in
some cases apart from the main segment of the park),
in line with the park's development plan (Hall-Martin,
Noveliie & Knight 1995), has led to the need to man-
age separare units. With the intenhion of getting the
park operational with a full quota of species as quick-
ly as possibie, there has been a concerted drive to stock
the park and its isolated sections with the hope that
most of the separated areas would be incorporated into
the greater park in the near future. Black rhinoceros
have formed part of this introduction programme, The
mountain sourveld vegetation with its low nutrient soil

Speciss Conservation Pizn;
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stams and moderate incidence of frost that covers the
greater portion of the park (ca 384 km?) is expected to
have a relatively low ECC of between 0.10 — 0.125
rhino/km?, while the much smaller (ca 55 km?) low-
land bushveld areas with their rare frost and medium
rich soils are expected to have a slightly higher ECC of
between 0.13 - 0.18 rhino/km? (Table 2).

The intial inooductdon of three animals into the
bushveld Waterval section soon revealed that the ECC
had been over estimated, which resulted in a shift of
one adult to boister the Duikerspan section (Table 3).
Animals have aiso been established in other lowland
areas such as Kwaggasviakte and Hugo's place at
slightly higher than recommended stocking rates with
the plan of consolidating the separate sections through
land purchases as a way of alleviating the high stock-
ing rate in the founder areas. However, as this process
has been delayed further shifts in the animals have
been made to address the unsatisfactorially high stock-
ing rate. Animals have aiso been introduced to the larg-
er Zwarthoek highland areas at a density of 0.02
rhina/km?.

- Future expansion options

Hall-Marun et al. (1995) proposed a further expansion
of the park into the low lying bushveld areas to offer
the large herbivores the altimdinal and habitat variety
necessary for seasonal namral movements (Fig. 2).
Thus, the acquisition of farms separating the Waterval,
Geelhoutbos, Duikerspan and Hugos place need be
undertaken as quickly as possible. This would effec-
tively doubie the size of this habitat to about 110 km?,
which could theoretically carry between 14 10 19 ani-
mals.

- Proposed population management

The proposed ECC for the different habitats should not
be exceeded. Thus, the stocking of the small, fenced
lowland arcas (Kwaggasviakte, Waterval & Hugo's
areas) needs to be given immediate attention. In order
to maximize breeding it is preferabie to stock the park
at recommended EMPCCs of 0.08 — 0.10 and 0.10 —
0.14 rhino/kan? for the higher lying and lowland areas
respectively. Thus for the lowiand and mountain areas
& minimum of 700 and 1000 ha should be aliocated to
each animal, respectively.

Al least three animais (preferably all except the old
bull) from Kwaggasviakte and the adult femaie from
Hugo's place should be removed, preferabiy to anoth-
er section of the larger mountain section.

The vacant busbveld sections of Geelhoutbos (3 km?)

and Zandfontzin (ca 4 km?) should not be used for
these animals owing to their small size. However,

Diceros bicornts

&



L 2o ]

SIRY [PUOORN TRV RNOS
TWJ CORRAIFUOD) sA2dS

o]

sweg sang

-

Uejg UONBAIISUOD DUILY OBIE JNVS 2014y UINOS

{yeig parepinQ)

B | ¥ D | = | ~ Y 1 1 ™ D | YTy i | B I B |
oo Teaay feaaiiant s ISR FREREN Koot [seS v kil g SX0RE R e} RN il PO | Lond tensd
Table 4.
-’ History of the D. b. bicornis population in Augrabies Palls National Park.
Abbreviatlons: f~female; m~male; Dd—denad; Mv-moved; Bn-bom,
No/Name Sex Dame/ Intro. Years Notes
born dale .
8S 86 87 88 89 90 91 9 93 94 95 96
AUI f ? /83 (ENPY 1d Dead: cliff fall
Al2 Blompot { 7 8/85 (ENDP) AU (* AUR( AUlLT AU ( AUl4r
AU3 Flootfies f ? 8/85 (ENP) AUI0 € Dd Dead: unknown causes Dec 92,
AU9 Shibula f 7 8/90 (ENP) In AULIF
AU4e f Blompot Bn Dd Dead: capture Nov93.
Blommetjie Oct8?
AUB Cathsina f Blompot Bn My Moved to KRNP Oct93.
Oct89
AU10 Saskia f Plootjics Bo Dd Dead: capture Aug94.
Ap9i
AUI! Spook f Blompot Bo Mv Moved to KRNP then
Oct91 AENP on Dec94,
AU12 Nadap f Blompot Bo
0ci9) ‘
AUL3 Tande { Shabuta Bn
* -« Btosha Mational Park
Sep94
AU14 Khoto f Blompot Bn
Dec9s
AUS Arie m 7 8/85 (ENP) Mv Moved to AENF Oct94
AU6 Wildeman mn 7 8/85 (FNDP) Mv
AUT Stompie m 1 8/85 (ENP) My Moved to VNP Mar90,
Total 6 5 6 6 7 7 9 9 9re 8 6 6
Density (km") 0.11 0.09 0.11 0.1 0.12 0.12 0.16 0.16 0.10 009 0.07 0.07

* Animal ear merked with this number.
** Rhino camp increased from 55 1o 89 km’, and lotals as of March of each year,

! = Biasha Natiooal Park
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Fig. 3. Marakeie Nadonal Park and proposed cxpansion arcas

these two sections could be used as temporary holding
areas for surplus bulls. Although, Waterval is over-
stocked with two animals, the calves produced from
the pair will need to be removed at weaning to reduce
the pressure on the area, or alternatively, expand the
area as planned.

- Monitoring & security

The confinement of animals w fenced off sections in
the begining facilitates monitoring, however once the
park is consolidated, this task will become more diffi-
cult given the hilly terrain, small population size, and
small ranger corps. The ranger density will aiso drop
from the ideal | man/13km?, well within the bounds of
that recommended by Leader-Williams & Albon
(1993). It may be therefore advisable to fit cach animal
with a radio-transmitter which would faciliate their
monitoring from the ground, partcularly in the early
introduction phases. Failing that helicopter monitoring
of the population should be prefarabiy undertaken
twice a year in conjunction with regular ground moni-
toring (through tracking) where the following informa-
don is recorded: date, time, positon, number and
age/sex composition, conditon and general behaviour.
A veld computer that is in the process of being devei-
oped may prove an ideal tool for this type of data
recording particularly by jlliterate rangers and could be
used in most parks.

Specics Conservation Plan;
South African National Parks

The above monitoring programme will form an inte-
gral part of the overall secunty operation around the
rhinoceros population. Paramilitary training must form
an important basis of the training of the ranger corps
designated with this operaton. In conjunction with this
aspect there aiso has to be a concerted effort at estab-
lishing an informaton network in the surrounding
communities so as to preempt any potential poacher

activity (Knight 1995).

2. South-westemn (D. b. cf bicornis)

The repatriaton of D. b. cf bicornis populagons into
two arid South African national parks (Augrabies &
Vaalbas) in 1985 and 1987 respectively, was the initial
phase of a plan by the SANP to repatriate this ecorype
to its former range in South Africa (Hali-Martin 1986).
The urgency of this was boosted by the possibility of
an increased poaching pressure on the Namibian pop-
ulations at the tme as a result of the crash of
Zimbabwean rhinocsros populations. Furthermore,
with the bulk (95 %) of the over 500 D. b. cf bicornis
in Namibia being reswicted to two areas, it was argued
that other secure populations, preferabiy in sancniares
or small manageable areas, needed to be established
outside Namibia yet in the ecotype's former distribu-
don. Further justification for this comes from the fact
that no D. b. cf bicornis were held in captivity and

Diceros bicornus
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Thable 5.
History of the D. b, bicornis population in Vaalbos Netional Park.
e Abbreviations: [-female; m-male; Dd—dcad; Mv-moved; Ban~bom.
No/Name Sex Dame/ bom Intro. Years Notes
date 87 88 89 %0 91 92 93 94 95 96

Paru f ? w87 In Benji Hstec \Hel
Ubeghan f 7 w87 In Ngarall Banga Vernon Dulu
Tshukudu { ? 87 In Borka Kenge * Mbalcka 7"
Nkhombe f 7 8/87 In Kora Mozib
Mgara | { Farn +Jun 86 887 I Dead: lightning
Borka { Tshukudu Oct 88 Ba My To KRNP 10793
Kenge { Txhukudo Jun 91 Bn Mv To ABNP 10r94
Kora § Nihombe Jul 91 Bn Dd Died 11/93
‘Pstee’ { Fam Oct 93 Bn Mv To AENP /96
\Hei ? Faruy Oct 95 Bn
Mozid ? Nxhombe Jan 96 Bo
m ? Tshukudu Apr 96 Bn
Chipenbere m ? w87 In My To KRNP 1(¥93
Recombe m 7 489 /D Dicd: broken Jaw
Stompe m 1 %0 n/Dd Died: Vehicle accident
Stark m ? 990 IvDd Dled: Anaemis?
Karos m ? w0 In
Hgara 1l m Ubeghan May 88 Bn My To AENP 496
Benji m Faru Jan 91 Ho Mv/Dd Moved AEND, dled:babesia
Banga m Ubeghan Jun 91 An Dd Died: Fighting 3/93.
Vermon m Ubeghan Apr 93 Bo Dd Died: Fighting 3/95.
hinleka m Tshukudu Jan 94 Bo Mv To AENP 796
Dulu m Ubeghan Jan 95 Bn
Total No. 6 b 7 10 9 12 13 1 i 9
Density (k") 0.03 0.0 0.04 0.06 0.05 0.07 0.07 0.06 0.06 . 0.05
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(nere were no ptans 1o mcorporate them into the cap-
tive breeding programme (Foose 1992).

Given the relatively small parks into which the rhinos
were to be repatriated it was decided from the outset
that a metapopulation approach (Gilpin & Hanski
1991) to managing the D. b. bicornis population would
be implemented. This would reduce the chance of the
entire population succumbing to some stochastic event
such as drought, the probability of which was consid-
ered rather high given that most of the parks were in
arid areas prone to such events (Tyson 1986). Thus, the
inidal founding population of 12 animals (plus a fur-
ther three later added) brought in from Etosha was sub-
divided between two satellite parks, Augrabies and
Vaalbos, with a plan to interchange individuals, partic-
ularly breeding males, once the first generation
reached breeding age. The breeding history of each of
these populations is disqussed below.

A. Present populations

a. The Augrables Falls N.P. population

- Current status

Six (3.3) animals were introduced into the 55 km?
Bokvasmaak section of the park on the northern bank
(Tabie 4). At that stage negodations were well
advanced towards incorporating a further 600 km? of

the adjacent military training ground into the park,
increasing the section with rhinos to about 655 km?. It
was thought that such an area could carry about 30 ani-
mals (Brooks 1989) at a conservative ecological carry-
ing capacity (ECC) of about 0.03 rhino/kmn?, that was
later increased to about 0.075 rhino/km? based upon
densities noted in other arid areas (Kaight 1993b).

Although one of the adult females died shortly after
release as a result of a fall from a cliff, the population
has bred exceptionally well, increasing at a high 11.5%
per annum (one of the highest in the subregion
(Adcock 1995)). This was principally due to the phe-
nomenal breeding performance of the female Blompot
who had a very short inter-calving interval of 2 years.
With the addition of another adult female (Shibula)
from Lisbon Zoo in 1990 and birth of a further two
calves, the population increased to 9 animals by 1992
and an unacceptably high density of 0.16 rhinos/kmm?.

It was in this period that the adult female Plootjies died
which may bave resulted from the high density.
Owing to delays in fencing and changes in the poliu-
cal status of Riemvasmaak, the military ground was
never incorporated into the rhinoceros camp, which led
to a potential crisis for the rhinoceros population. As
a resuit, the 58.03 km*® Waterval farm was purchased.
The southern section was added to the rhinoceros camp
in 1991, increasing its size to 89 km? and lowering the
density to 0.1 rhinos/km?, still above the recommend-
ed stocking rate. ’

D Rhino camp

E Out of rhino camp

Fig. 4. Augrabics Fails Naticnal Park and possibic cxpansion arcas.

Species Conservation Plan:
South African Nadooal Farks
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Tabie 6
History of the D. b. bicornis popuiation in Karoo Naticoal Park
Abbreviations: f-female; m=—male; Dd—~dead: Mv—moved: Bo=bom.

105

No/Name Sex Dame/ born Intro. Years Notes
date 93 94 95 96
Ngara2 f Tshukndo 1794 (VNP) in Gamka
Katrina f Blompot 1 2/93 (AWNP) In
Tswaros f Blompot /94 (AWNP) In/Mv Injured tiroagh fighting.
To AENP
Chipeabere m ? 8/87 (VNP) In
Gamka m Ngara2 &95 Bo
Towl no. i S 4 4
Deasity (km™) 0.01 0.06 0.06 0.06

To reduce the stocking rate five animais were removed
in late 1993 and 1994, of which two unfortunately died
from capture related problems (Table 4). This reduced
the density to 0.06 rhinos/kam?. The capwred animais
formed the nucleus for two new populatons in Karoo
and Addo Elephant Nadonal Parks. The introduction
of Shibula was unique in that it was the first re-intro-
ducton of a2 zoo animal back into the ir situ free-rang-
ing situation. She was introduced into 2 separate (ca
1000 ha) fenced-off section located on the easterm
extreme of the park. As part of her introduction phase,
the oid bull Arie was inciuded in her camp in the hope
that he would cover her. After about a year the sepa-

rating fence was dropped and she was allowed 10 inte-

grate with the remainder of the popuiaton
- Future expansion options

From an analysis of black rhinoceros stocking rates
throughout the subregion, Adcock (1995) recommend-
ed that the AFNP ECC should be between 0.04 - 0.06
rhinos/km?’, below the 1993 recommendation. At the
parks present size it couid not carry more than 6 ani-
mals which in itself does not meet the minimum EEC
of 20 animals per population. But the SANP’s
metapopulation approach to managing these popula-
tons does in itself pot make this a critical matter
although the very sizs of the population opens it to
greater chances of catastrophe. Therz should therefore
remain the commitment to furtber expand the park's
size to accommodate a larger population of rhinos.

The park was further expanded by the purchase of the
30.01 km? and 91.2 kin! Omdraai and Kakamas Noord
properties in 1996, of which 17 km? and 2935 km?
respectively are to be directly included in the present
thinoceros camp by 1998 (Fig 4). Both sections lic ©

Species Conservaticn Plar:
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the south of the public road to Riemvasmaak. This
would expand the rhinoceros camp to around 136 km?
which has a potendal ECC of between 6 and 9 animals.
These expansions as have been incorporated into the
10 year scenario (Table 2) would account for most of
the land berwezn the Riemvasmaak road and the farm
land along the northem bank of the Orange River.
Unless an alteradve to the Riemvasmaak road could be
negotated, or some contractual agreement for addi-
tional land can be agreed upon with the Riemvasmaak
community the size of the rhinoceros camp will be
very much at its maximum size. Alternagve approach-
es could be to purchase further land (Keichenoep and
Zwaar Draai) to the north of the Riemvasmaak road to
add to the Waterval and Omdraai sections already
owned by the SANP, and run it as a separatz unit from
the rest of the park or consolidate it with the southern
secdon and manage the traffic along the road. The
Waterval, Omdraai and Kakamas Noord sections to the
north of the Riemvasmaak road already amount to
98.7 kmm® and with their mor: open, sparse vegetation
and lower ECC of ca 0.04 rbino/kan?® could potentially
carry a further 4 rhino, increasing the area for rhinoc-
cros to 234.7 km?. [deally, to accommodate 8 minimum
of 20 rhinoceros the park will need to be expanded to
about 330 kan?®, ie. another 95 km?® would need to be
purchased.

As an alternative to cxpanding the park north of the
present Ricmvasmaak road, the SANP should possibly
consider expanding the park along the southern bank
of the Orange River to the west in the hope of linking
to the proposed Gariep Transfrontier Park (Jardine &
Owen 1998). Expansion along the southern bank
would be ighland of the sxtensive vidculre along the
Blouputs area and would be bissected by 2 number of
pubiic roads which wouid call for progressive mange-
ment options.

Diceros bicornis



- Proposed population management

Assuming the area of the park will not exceed the 10
year scenario and that the EMPCC for the area is no
more than 7 animals, its recommended that the age and
sex composition shouid be maintained as one breeding
bull (two armost), two-aduit females and their proge-
ny up to about three to four years of age. Thus each
female could have two calves (of different ages) simul-
taneously in the park for a year or two. Removal of the
3 - 4 year olds would be in preference to the just
weaned two year olds owing to their larger size and
greater social awareness.

Any expansions of the parks arca beyond present
expectations would require a reassessment of the rhi-
noceros population management strategy.

- Monitoring & Security

Monitoring should consist of at least weekly sighrngs
of all rhinoceros by ranger staff, with data on date,
time, positon, number and age/sex composition, con-
didon and general behaviour being noted for each
sightng. In addition every oppormmnity that a heli-
copter is available should be made use of 10 keep pho-
tographic records of each animal.

Although the park has not yet had its security tested,
the fact that people known to be antagonistc to con-
servation and with previous exposure to illegal rhinoc-
ercs acovities in Namibia, have been repatriated to
Riemvasmaak, it may be advisable to not expand north

of the Riemvasmaak road but rather wait until the
political situation has settied. In the mean time high
security awareness of the rhinoceros camp should be
maintained through the establishment of 2 permanent
ranger station on the northern bank, up-graded para-
military training for these rangers and regular overt
and clandestine patrolling (Knight 1995). The need for
an efficient early warning system in the form of an
information network is a necessity in this small park.
At the slightest indication of the rhinoceros being
exposed to any danger they should be moved forthwith
to the following possible sites (in order of preference):
the Zuurberg section of AENP, KRNP, MZNP and .
WCNP.

b. The Vaalbos N.P. population
- Current status
The six rhinoceros (1.5) introduced into the Sydney
section of Vaalbos National Park in 1987 grew to a
maximum of 13 animals by 1993 but has been reduced

to 9 in 1996 through removals and deaths (Table 5).
The growth over this period has averaged 6.4% with an

.above average inter-calving ioterval of 2.9 years. In

spite of this there have unfortunately been a number of
deaths, many beyond management control. Over the
10 years, a total of eight animals have died (one to
lighming, one to vehicle injuries, two to disease
(anacmia & babesia), one to a broken jaw, and three to
fighting).

Tabie 7.
History of the D b.bicorrus population in the Addo Elcphant Natonal Park
Abbreviatons: f-iemale; m-male; Dd~dcad: Mv—moved: Bo—born.

No'Name Sex Dame/ bomn intro. dae Years Notes
(from) 93 94 95 96
Kenge f Tshukudu &91 1795 (VNP) My From Kicinviak to Buffelskuil
Tswarcs f Blompot 10/91 1795 (AFNP) in Mv From Kliemviak to Buffelskuil
Duiu f Faru 10793 5/%6 in To Buffelskuil
(VNP/KRNP)
Anc m ? 10v94 {AFNP) In Mv/  From Kicinviak to Buffeiskuil, died
Dd old ags
Ngan[l @© Ubeghan 5/88 5/96 (VNP) In To Buffelsikuil
(Borka)
Maicka m Tshukudu /94 5796 (YNP) in To Buffelskuil
(Tony)
Totwal ne. i 3 6
Deansity 0.17 052 145
(k)

Species Conservation Pian:
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Since imtroduction the rhinoceros density has varied
from 0.03 to 0.072 rhina/km?, with the latter density
approaching that which was initially recommended by
Knight (1993c) based upon rnatural densities from
other areas. With only about 42% of the park consid-
ered to offer favourable black rhinoceros habitat it was
estimated that the park couid not carry more than about

14 animals which led to the translocation of two ani-

mals (Chipembere (the breeding bull) and Ngara I

¢_ male) 1o Karoo Natiopal Park. However, the loss of
= Three calves (all class C-D — 2-3-year olds) through

fighting and the injuries inflicted upon another sub-
aduit bull (Benji) raised concerns about the parks rhi-
noceros carrying capacity, During this period of
injuries the population density ranged between 0.06 -
0.07 rhino/km?. At first it was reasoned that the

join a greater Vaalbos park complex would raise the
conservation area to in exeess of 660 km? which at the
proposed stocking rate of 0.04 — 0.06 rhino/km? could
carry a total of 30 to 50 animals (Table 2).

In the event that these options do not materialise a
number of options remain open such as expanding the
park across the Vaal River towards the Ghaap plateau
which offers some ideal biack rhinoceros country.
About 147 km?, enough to carry a further nine rhino,
lies directly opposite the park. Besides offering addi-
tional land for rhinos it would also provide very much
needed river frontage.

However, the fact the park has not met its initial goals
of including the Rooipoort and Pniel properties in
some form of greater pational park (even under some

3 injuries may have been inflicted by the mothers of the  form of ‘contractual .agreement) has brought the very
é calves during the weaning stage as all the injured ani-  existence of the park into question. Recent By o mavecw
, mals were in the 2-3 year age class. However, the fact  th<smaitminizpeeommuaity has.called for a reevatua® o/, redoim.

- that Benji (a S-year old bull) also sustained injuries tion of the simiation (Hall-Martin 1998). A -
& raised suspicions that the bull Karos may have been the . il
3 culprit as he was just coming into breeding age at the Prop population managemgm o Y <

time and the previous breeding buil had been removed  Assuming the status quo remains as is and in the light ,,j» ole
e from the park shortly before. of past fighting, it is recommended that the ECC © )
Z , , should be maintained between 0.04 - 0.06 rhino/kan® Prso e ¢

- Future expansion options (Kaight & Novellie 1995), and with the desire to max- g0/ [ .
% The future potental for biack rhinoceros conservation  imize breeding, the EMPCC should zot cxceed 9 ani- .
; in the VNP area is good given the presence of mainly  mals. The number of breeding bulls should be restrict- ~e ol ks

game farming and to a limited degree catle farming ed to one (and possibiy two), with thres or four breed- - -
» enterprises in surrounding propertdes (Fig. 5). ing females and their immediate progeny. Calves in
,, Agreements with the owners of Rooipoort and Pniel to  age classes C to D should be translocated to other pop-
@
§

Vs P - Vastos NP [ 10 T T e
- E Otrw msTourciry tartrw ' X
— — = Roacs

i Fig. 5.Vaalbos National Park and surrounding land.
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Tabie 8.
E.xpectadfmqucncymdpmbabﬂityof:ﬂeacnﬂtmpmdncﬁmmdsurvivnlofﬂacﬂ.b.cfbiwmixpopnhﬂonsby
three types of catasophies (poaching, discase and drought)

Park Poaching Discase Drought

. % freq.  Repr.  Surv. % freq.  Repr.  Sarv. % freq. Repr.  Sarv.
* AFNP 5.0 1.0 0.80 1.0 1.0 0.95 100 - 05 0.9
VNP 25 1.0 0.80 1.0 1.0 0.95 5.0 05 0.9
KRNP 25 1.0 0.80 1.0 1.0 0.95 5.0 05 0.9
AENP 1.0 1.0 0.80 1.0 1.0 0.95 20 1.0 0.9

ulations as a matter of policy to remove any chance of
further conflict.

- Monitoring & Security

Owing to the density of the bush in which the animals
normally occur, monitoring should consist of a number
of approaches:

a. All sightings by ranger staff should be noted for
the date, time, position, number and age/sex com-
position, condition and general behaviour. Ranger
staff should regularly track animals down to record
their presence. This could be facilitated by the use
of a number of well trained trackers.

b. Waterhole watches over full moon noting same as
above.

c. Aerial surveys from the helicopter on an annual
basis (plus whenever available) which is also used
to maintain a photographic record of each animal
and calving records.

d. Regular (at least every two months) fixed wing sur-
vey noting same as the above.

‘The security system of the park has not been tested and
with its isolation away from any major roads, the
threat was considered to be moderate to poor (Knight
1995). This grants no room for complacency as the
park does border on a communal land area in the north,
albiet on the other side of the Vaal River. Security
alertmess should be improved with greater patrolling
by .armed, well trained scouts in the rhinoceros con-
centration areas and the -stationing of personal within
the park. All efforts should be made to increase the
ranger component of the park as the | man/36 kan? is
not particularly ideal (Knight 1995). Paramilitary
refresher coursers should be a part of the annual pro-
gramme. An information network need aiso be estab-
lished as a matter of urgency to pre-empt any attack on
the population.

C. Karoo NP population

- Present status
Karoo National Park formed the first satellite popuia-
tion to be established from the Augrabies and Vaalbos

Specizs Conservation Plan:
-South African Naticnal Parks

founder populations. Knight & Novellie (1993a) sug--

gested that the -animals should be introduced into the
Doringhoek section rather than the initially proposed
Sandrivier section owing to greater altitudinal varia-
tion and diversity of vegetation communities (Fig. 6).

Since the introduction of the three animais (1.2) to the
7148 ha Dooringhoek section in late 1993 and early
1994, the population has settled i well concentrating
predominantly in the river valley and vegetation on
the lower scree slopes. An attempt to introducz anoth-
er female (Tswaros ~ 4 yr old) from AWNP was
undertaken in October 1994. Using the same intro-
duction protocol implemented in AWNP, the female
was introduced into a ca 1900 ha fenced camp, located
in the south western comer of the Doringhoek camp.
However, the female broke through the unelectrified
fence separating the two rhinoceros areas and was sub-
sequently injured by one of the other rhino. Field staff
were of the opinion that the adult Ngara II female was
the aggressor and not Chipembere the adult male.
‘Tswaros was then captured and safely moved to
AENP. ~

By the end of 1996 one calf (Gamka) bad been born
into the population, making it the first second genera-
tion calf born into the D. b. bicornis population in
South Africa (Table 6). The birth of this calf bas raised
‘the stocking rate to 0.056 rhino/kam? which approaches
the recommended carrying capacity for this sections of
the KRNP (Table 2)._{,...whereby the SANP has opted
to transfer the majority of the D. b, cf michgeli 10 8
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Fig. 6. Karoo National Park and surrounding land proposed for inclusion in the park
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D. Addo Elephant NP population -
Zuurberg section

- Present status

The reintroduction of this ecotype to the AENP formed
part of the SANPs overall policy to re-establish only
indigenous species/subspecies/ecotypes in national
parks. Notwithstanding the fact that black rhino, conti-
nent wide, are endangered, and that the valley
bushveld vegetadon offers some of the best biack rhi-
noceros habitat in Africa, the SANP felt the conserva-
ton of the regionally important D. b. ¢f bicornis eco-
type should take precedence over the East African D.
b. cf michaeli population already estabiished in the
park (Hall-Martin & Knight 1994). However, the
removal of the D. b. cf michaeli animals has proved to
be a protracted affair, owing to the lack of in sim sites

Species Conservaton Plan:
South African Natonal Parks

and the costs (to the recipient) associated with the cap-
rure and transfer of the animals. For this reason, there
has been a shift in policy whereby the SANP has opted
to transfer almost half of the D. b. ¢f michaeli popula-
ton to z local private landowner (under contract),
while keeping a smaller breeding nucleus of animals in
the KRNP (Knight & Hall-Martin 1998a). The trans-
fer of rhinoceros to the Thaba Tholo Private Game
Reserve in the Northern Province was partially a sale
and swop for six D. b. ¢f minor from KwaZulu-Natal
that were free-released in the KNP. The retention of 2
breeding nucieus of D. . cf michaeli in the KRNP
requires the transfer of the rasident D. &. <f bicornis to
AENP. This whole operation is aimed at making the
important AENP valley bushveld available to the his-
torically indigenous D. b. cf bicornis sooner than if the
SANP had followed the preferable but dragging trans-
fer of animais to East Africa. This option remains pari
of the contracmal agreement drawn up with Thaba
Tholo in which no D. b. cf michaeii are to be sold /
loaned / swopped to any other organisation or private
individual in South Africa, but that the animais will be
preferably made available to East African concerns
and reputable zoological gardens. Moreover, the small
breeding nucleus of D. b. cf michaeli destined for the
KRNP is part of SANP obiigations to hold a segment
of the population, particularly the newly introduced
animals from Pori Lympe and Tanzania to guarantes
their breeding.

Diceros bicornis
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The introducdon of the D. b. cf bicornis ecotype to the
AENP has gone through two stages (Table 7). The first
inciuded the introduction of Arie (the old bull from
AFNP) and two young females into the 5.82 km?
Kleinviak camp situated outside the main elephant
camp which holds the D. b. cf michaeli popuiation.
Oniy about 50% of this camp provided ideal rhinocer-
os habitat which meant the stocking rate was at 1.03
rhina/km? (Fig. 7), and besides this high density their
Dody condition was considered excellent and there
were no overt signs of agression. The three animals
remained in Kieinviak until the 14/6/96 when they

Species Conservation Plan:
South Africar National Parks

were all wansferred to the 4.83 km? large (density -
0.62 rhino/km?) northern camp in Buffelskuil (Fig. 7).
Owing to injuries sustained from fighting in VNP, the
subadult bull Benji was transferred from VNP bomas
in June 1995 and held in the Addo bomas untl he
unfortunately died of a Babesic infection in August
1995. The strain of Babesia was thought to have besn
introduced with the D. b. michaeli from Kenyz As a
result of this the bomas are now thoroughly disinfected
prior to the introduction of any further animals. This
proved successful with the introduction of thres more
riinoceros (2.1) from VNP in March 1996, who were

Diceros bicornis
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Fig. 9. expected population survival and heterozygosity of the D. b. bicornis populations under a metapopulagon scenario in which

supplementation and harvesting of animais are altered.

1. The frequency of occurrence and effect (on the prob-
ability of reproducton and survival) of three types
of catasrophies (poaching, disease and drought)
were estimated for each population depending upon
their expected susceptability (Kaight 1995) to these
factors as listed in Table 8.

2

Females and males breed at 7 and 10 years of age,
respectively.

3. Age of senescence - 35 years.

4. Female reproductve rate ~ 0.286 births/adul:
femaie/year.

5. 30% of adult males breed.

6. Calf (< 4yrs) mortality - +5%/year.

7. Aduit mortality - 2.86%/ycar.

8. Although four metapopulations were coasidered,

two (VNP and AFNP) were used as the founder
populations from which the other populations were
stocked. The probability of migraton between pop-
ulations was assummed to be 0.056 and
0.065/adult/ye=ar from AFNP and VNP, respective-
ly. These are based upon the rates to dat=. From
AFNP, 10% were 10 go to VNP, 20% to KRNP and
70% 10 AENP. From VNP, 10% werec to go to
AFNP, 20% to KRNP and 70% to AENP. Three
scenarios were used as foliows:

- No supplementation, nor harvestng.

- Supplement each of the four populations with
- an adult male once every 10 yzars, and no har-
vesting.

Supplement and harvest an adult male from
ezch population once every 10 years.

Spec<ies Conservation Plan:

10. A wotal of 100 simulations over a 100 year period
was measured.

i1. Inbreeding depression was taken at the default rata.

From the simulation models it soon became obvious
that without any supplementadon nor harvesting, the
probability of a proportion of the populations going
extinct increased with dme (Fig. 9). However, with the
suppiementanion of breeding males on a 10 yeariy basis
the proportion of extant populations increased from
60% to 86%, and with harvesting also included it
increased further to 90%. The overall heterozygosity of
the population showed a similar response with an
increase from 0.72 to around 0.93 for the supplemen-
taon and barvesing opuons. Thus the larger the
founder population the greater the chances of survival
and preservation of genetic heterozygosity.

The SANP policy of replacing the extralimital D. &. cf
michaeli populaion in AENP with the indigenous D.
b. cf bicornis ecotype (Hall-Martin & Knight 1994)
was hoped to be compieted within a few years with
most of the animals being repatriated to East African
conservation areas. The SANP had planned to generate
sufficient revenue from the wansfer of the D. &. cf
michaeli to support its own 2xpansion plans to AENP
and purchase of further animals from Namibia if
required to do so. However, as the process became
rather protracted owing to few foreign donors prepared
to take the risk of taking the whoie population, the
SANP resorted to transferring a number of animals to
zoological gardens in exchange for donations to the
rhino comservaton budget. By November 1997 a total
of 12 D. b. cf michaeli had been removed from the
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park with six going to zoological gardens and the
remainder to Mkomazi Game Reserve (2.2) and
Ngorongoro Conservation Area (0.2) in Tanzania. This
unfavourable piecemeal approach distorted the sex
ratios in favour of males and was considered unhealthy
for the remaining population in the event the SANP
was to be left with a remnant population. This resulted
in the SANP reconsidering its pians and options. The
policy accepted was one of selling]2 of the animais to
a private land owner (Thaba Tholo Game Reserve) in
South Africa, yet retaining a beeding nucleus of D. b.
cf michaeli (Knight & Hall-Martin 1998a). This nucie-
us which will be beld to guarentee the breeding of two
males reintroduced into the population. It is planned to
transfer these animails to the KRNP so as to make the
entire AENP available for the introduced D. b. cf
bicornis population (Knight & Hall-Martin 1998b).

3. Eastern (D. b. cf michaell)

- Current status

With no excess rhinoceros at that time available from
the Natal reserves, seven D. b. cf michaeli were intro-
duced into AENP from Kenya between 1961 and 1962

(Hall-Martin & Penzhom 1977), almost a decade

before the introduction began into the KNP. Inital
poor management of the founders resulted in the death
of three animais from fighting. The animals were ini-
tally confined at very high densites of up to 5.2
rhino/km® in a2 small camp apart from the elephants
but in 1977 the rhinoceros were released into the larg-
er (39.5 km?) elepnant camp which dropped the densi-
ty to 0.28 rhino/km?. It bad been found that densites

above +3.3 rhino/km® appeared to have led to intense
aggressive encounters and should therefore not be
exceeded. Subsequently, the AENP was expanded in
1982-84 to 79.2 kin? and again in 1992 to 95.5 km?,
which resulted in a stocking rate of 034 rhino/km®
(Table 8).

From the small founder population size and early loss-
es, the rhinoceros population had increased to 35
(inciusive of a bull imported from England on breed-
ing loan) individuais by 1996 at a high rate of increase
of 9.1% per annum, well above that noted for most
other rhinoceros populations in southern Africa
{Adcock 1995). This phenomenal population increase
is more than likely atmributable to the availability of -
nutritious succulent vegetation year round, rain
throughout the year and lack of frost

The SANP policy of replacing the extralimital D. b. cf
michaeli population in AENP with the indigenous D.
b..cf bicornis ecotype (Hall-Mardn & Knight 1994)
was hoped to be completed within a few years with
most of the animals being repatriated to East African
conservation areas. The SANP had planned to generate
sufficient revenue from the transfer of the D. b. cf
michaeli to support its own expansion plans to AENP
and purchase of further animals from Namibia if
required to do so. However, as the process became
rather protracted owing to few foreign donors prepared
to take the risk of taking the whole population, the
SANP resorted to selling a number of animais to zoo-
logical gardens. By November 1997 a total of 12 D. b.
cf michaeli had been removed from the park with six
going to zoological gardens and the remainder to
Mkomazi (2.2) and Ngorongoro Conservation Arez
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Fig. 10. Expected population survival and heterozygesity of the D.b. michaeli population under different suppiementation and har

vesting rates,
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Fig. 9. expected population survival and heterozygosity of the D. b. bicornis populations under a metapopulation scenario in which

supplementztion and harvesting of animals are altered.

1. The frequency of occurrence and effect (on the prob-
ability of reproduction and survival) of three types
of cataswophies (poaching, disease and drought)
were estimated for each population depending upon
their expected susceptability (Knight 1995) to these
factors as listed in Table 8.

2. Females and males breed at 7 and 10 years of age,
respectively.
3. Age of senescence - 35 years.

Female reproductive rate = 0286 births/adult
female/year.

30% of adult males breed.
Calf (< 4yrs) mortality ~ 5%/ year.
Aduit mortality - 2.86%/year.

&

® N oo

Although four metapopulations were considered,
two (VNP and AFNP) wers used as the founder
populations from which the other populations were
stocked. The probability of migration between pop-
ulations was assummed to be 0.056 and
0.065/adult/year from AFNP and VNP, respective-
ly. These are based upon the rates to date. From
AFNP, 10% were to go to VNP, 20% to KRNP and
70% o AENP. From VNP, 10% wers to go tc
AFNP, 20% to KRNP and 70% to AENP. Three
scenarios were used as follows:

- No supplementaton, nor harvestng.

Supplement each of the four populations with
an adult male once every 10 years, and no har-
vesting.

- Supplement and harvest an adult male from
cach population once every 10 years,

Species Conscrvation Plan:

10. A total of 100 simulations over 2 100 year period
was measured.

11. Inbreeding depression was taken at the defanlt rate.

From the simulation models it soor became obvious
that without any supplementation nor harvesting, the
probability of a proportion of the populations going
extinct increased with time (Fig. 9). However, with the
supplementation of breeding males on a 10 yearily basis
the proportion of extant populations increased from
60% to 86%, and with harvestng also included it
increased further to 90%. The overall heterozygosity of
the populaton showed a similar response with an
increase from 0.72 to around 0.93 for the suppiemen-
taton and harvesting optons. Thus the larger the
founder population the greater the chances of survival
and preservation of genetic heterozygosity.

The SANP policy of replacing the sxtralimital D. b. cf
michaeli populatdon in AENP with the indigenous D.
b. cf bicornis ecotype (Hall-Marin & Knight 1994)
was hoped to be compieted within a few years with
most of the animals being repatriated to East African
conservation areas. The SANP had planned to generate
sufficient revenue from the transfer of the D. b. cf
michaeli 1o support its own expansion plans to AENP
and purchase of further animals from Namibia if
required to do so. However, as the process became
rather protracted owing to few foreign donors prepared
to take the risk of taking the whole population, the
SANP resorted to transferring a number of animals to
zoological gardens in exchange for donations toc the
rhino conservation budget By November 1997 a total
of 12 D. b. cf michaeii had been removed from the
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park with six going to zoological gardens and the
remainder to Mkomazi Game Reserve (2.2) and
Ngorongoro Conservation Area (0.2) in Tanzania. This
unfavourable piecemeal approach distorted the sex
ratios in favour of maies and was considered unhealthy
for the remaining population in the event the SANP
was to be left with a remnant population. This resulted
in the SANP reconsidering its plans and options. The
poiicy accepted was one of selling12 of the animais to
a private land owner (Thaba Tholo Game Reserve) in
South Africa, yet retaining a beeding nucleus of D. b.
cf michaeli (Knight & Hall-Martin 1998a). This nucle-
us which will be beld to guarentee the breeding of two
males reintroduced into the population. It is planned to
transfer these animals to the KRNP s0 as to make the
entire AENP available for the introduced D. b. cf
bicornis population (Knight & Hall-Martin 1998b).

3. Eastern {D. b. c¢f michaelli)

- Current status

With no excess rhinoceros at that time available from
the Natal reserves, seven D. b. cf michaeli were ino-
duced into AENP from Kenya between 1961 and 1962
(Hall-Martin & Penzhom 1977), almost a3 decade
before the introduction began into the KNP. Inigal
poor management of the founders resulted in the death
of three animals from fighting. The animals were ini-
dally confined at very high demsides of up to 5.2
rhino/kre® in a small camp apart from the elephants
but in 1977 the rhinoceros were released into the larg-
er (39.5 km?) elephant camp which dropped the densi-
ty to 0.28 rnino/km?. It had been found that densites

above +3.3 rhino/kim® appeared to have led to intense
aggressive encounters and should therefore not be
exceeded. Subsequently, the AENP was expanded in
1982-84 to 79.2 kiy* and again in 1992 to 95.5 km?,
which resulted in a stocking rate of 034 rhino/km?
(Table 8).

From the small founder population size and early loss-
es, the rhinoceros population had increased to 35
(inclusive of a bull imported from England on breed-
ing loan) individuals by 1996 at a high rate of increase
of 9.1% per annum, well above that noted for most
other rhinoceros populations in southern Africa
(Adcock 1995). This phenomenal population increase
is mare than likely attributable to the availability of -
nutriious succulent vegetation year round, rain
throughout the year and lack of frost

The SANP policy of replacing the extralimital D. b. cf
michaeli population in AENP with the indigenous D.
b. cf bicornis ecotype (Hall-Martin & Knight 1994)
was hoped to be completed within a few years with
most of the animals being repatriated to East African
conservation areas. The SANP had planned to generate
sufficient revenue from the transfer of the D. b. cf
michaeli to support its own expansion plans to AENP
and purchase of further animais from Namibia if
required to do so. However, as the process became
rather protracted owing to few foreign donors prepared
to take the risk of taking the whole populatiorn, the
SANP resorted to selling 2 number of animals to zoo-
logical gardens. By November 1997 a total of 12 D. b.
cf michaeli had been removed from the park with six
going to zoological gardens and the remainder to
Mkomazi (2.2) and Ngorongoro Conservation Area
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Fig. 12. Mounmin Zebra National Park and propesed cxpansion arcas.

respectively. Droughts were considered to have a
higher (2%) probability of occurring with a 0% and
10% negative affect on reproduction and survival,
respectively.

Females and males breed at 7 and 10 years of age,
respecgvely.

Age of senescence - 35 years.

Female reproductive rate - 0314 births/adult
female/year. -

30% of adult males breed.
Calf (< 4yrs) monality = +5%/yesar.
Adult mortality = 3.75%/year.

Species Conservation Plan:
South African National Parks

8.

With the D.b cf michaeli population being split in
two and no further popularions to be 2stabiished, it
was modelled as such.

Four different combinations of supplementation
and harvesting were measured:

- No supplementation and harvesting (a situation
when the population is left entirely alone).

- The supplementation of 2 adult males in 30
years, with the first being introduced 35 years
after introduction and the second 15 years later),
somcthing similar to the present D. &. ¢l
rnichasli situation.

Diceros bicornis
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years begimning only after 35 years after intro-
duction.

- The supplementation of 1 adult male every 10
years beginning only after 35 years after intro-
duction and the harvesting of adults of either sex
ifter 35 years at the same frequency as the sup-
plementation.

10. A total of 100 simulations over a 100 year period
was measured.

11. Inbreeding depression was taken at the default rate.

From Figure 10 very little difference in the probability
of the populations surviving under the above four dif-
ferent supplementation and harvesting scenarios were
noted. Between 0.99 and 1.0 of the simulations sur-
vived. This probably arises from the very high calf and
adult survival rates which more than likely arises from
the ideal habitat and environmental conditions on offer
in Addo. However, the expected genetic heterozygos-
ity betwesn between the scenario of no suppiementa-
tion and harvesting and the introduction of two males
produced similariy low beterozygosity values of
betwesn 0.75-0.77 after 100 years. Only with an
increase in the supplementation and harvesting rate did
the heterozygosity increase to 0.83. But this stll falls
short of the minimum desired heterozygosity value of
0.90. This could only be increased by effectively
increasing the founder popuiation size through greater
supplementation. One point that emerges from these
simulations is the importance of harvestng on increas-
ing the genetic heteozygosity as it allows a greater
number of males to reproduce in this small population.

Other parks capable of
carrying black rhino

1. West Coast National Park

An assessment of the WOCNP ability to carry black
rhinoceros  exposed a number of poteatial problems
(Knight & Novellie 1993b). Although the park is rela-
tvely large (270 km?) offering substantial browse it
was felt that the food quality on offer (with the excep-
tion of the guano-rich deposits on the Posberg penin-
sula) may be rather wanting given the poor putrient
status of the soils, characteristic of the western Cape
coastal piains. In addidon the unresolved legal stamus
of the provincial road through the central section of
the park was felt to create a problem with respect to
management. in the light of these problems it was rec-
ommended that the WCNP could be intally tested for
its suitability to carry rhinoceros through the introduc-
tion of surpius bulls from the other subpopuiations. A
situation has ariser in the managemenmt of smaller
populations that there is definitely a bull carrying

Species Conssrvation Plan:
South Afmcsn National Parks
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the sex ratio heavily skewed in favour of females.

With this raticnale accepted the recommended ECC
for the park should be between 0.05-0.07 rhino/km?.
The entire park could theoretically carry between 14 -
19 animals. As the park is not entirely fenced it was
recommended that the rhinoceros should be introducad
into separate fenced camps (Knight & Bezuidenhout in
prep.). This would be considered a temporary measure
until such time as the park is entirely fenced and an
agresment has been made with respect to the provin-
cial road.

The availability of fresh drinking water and the need .
for security makes Abrahamskraal the best site for
such an introduction/holding camps (Fig.11). It was
recommended that the camps shouid be about 400 ha
each and span across the dunes to provide the greatest
amount of habitat heterogeneity as possible. Food
would need to be supplemented during this introduc-
tion phase and their feeding behaviour and condition
closely monitored.

In the event the provincial road can not be controlled it
may be advisable to fence-off the southern half of the
park for the rhino. This area on its own could carry
about eight animals. Little is known of the behaviour-
al consequences of stocking bulls on their own and will
need to be closely monitored.

2. Mountain Zebra National Park

Although this park with its karoid vegetation offers
suitable habitat for black rhino, it is considered too
small (65 km?) at this stage for any introductions.
There are however plans to expand the park to around
246.5 kam? through the purchase of the additional land
(Fig.12). To date, the farms de Rust and Bossieskicof
have been acquired and the municipal ground
(Sondagshoek) has been donated bringing the extra
land to 143.1 km?.

At the recommended ECC of 0.05-0.07 rhino/\an? the
proposed park would be able to carry a maximum of 12
to 17 animals, with an EMPCC of berween 9 to 12 ani-
mals. This like the Vaalbos and Augrabies populations
would not represent a viable population on its own but
would have to fit into the metapopulation management
strategy with the other parks. If a total of about 8-10
animals (one adult male, three adult females and their
immediate progeny) were considered an appropriate
size t0 work with, rhinoceros should theoretically not
be introduced into the park until it approaches 190 km?*.
However, in the mean time the park could possibly be
used as a bull sancmary for any surplus bulls unabie to
be accommeodated in WCNP or the Zuurberg section of

Diceros bicorniz
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Fig. 12 Mounmin Zebra National Park and proposed expansion arcas.

respectvely. Droughts were considered to have a

higher (2%) probability of occurring with a 0% and
10% negative affect on reproduction and survival,

respecuvely.

’\)

respectively.

3. Age of senescence - 35 years.

Females and males breed at 7 and 10 years of age,

9.

4. Pemale reproductive rate = 0314 births/adult

femaie/year. -
+ 30% of adult males breed.
6. Calf (< 4yts) monality = +5%/year.
7. #dult mortality = 3.75%/year.

Specics Conservation Plan:
Souti. African National Parks

8. With the D.b cf michaeli populadon being split in

two and no further populations to be established, it
was modelled as such.

Four different combinations of supplementation
and harvesting were measured:

No supplementation and harvesting (a situation
when the population is left entirely alone).

The supplementation of 2 adult males in 30
years, with the first being inoroduced 35 years
after introduction and the second 15 years later),
something similar to the present D. b. cf
michaeli situation.

Diceros picornis
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- LU SUPPICINENEMUON Ul | aawl maie every v
years beginning only after 35 years after intro-
duction.

. The supplementation of | adult male every 10
years beginning only after 35 years after intro-
duction and the harvesting of adults of either sex
after 35 years at the same frequency as the sup-
plementation.

10. A total of 100 simulations over a 100 year period
was measured.

11. Inbreeding depression was taken at the default rate.

From Figure 10 very little difference in the probability
of the populations surviving under the above four dif-
ferent supplementation and barvesting scenarios were
noted. Between 0.99 and 1.0 of the simulations sur-
vived. This probably arises from the very high calf and
aduit survival rates which more than likely arises from
the ideal habitat and environmental conditions on offer
in Addo. However, the expected genetic heterozygos-
ity between between the scenario of no supplementa-
tion and harvesting and the introduction of two males
produced similarly low beterozygosity values of
between 0.75-0.77 after 100 years. Only with an
increase in the supplementation and harvesting rate did
the heterozygosity increase to 0.83. But this stll falls
short of the minimum desired heterozygosity value of
0.90. This could only be increased by effectively
increasing the founder population size through greater
suppiementation. One point that emerges from these
simulations is the importance of harvesting on increas-
ing the genetic heteozygosity as it allows a greater
aumber of males to reproduce in this small population.

Other parks capable of
carrying black rhino

1. West Coast National Park

An assessment of the WCNP ability to carry black
rhinoceros exposed a number of potental problems
(Knight & Novellie 1993b). Although the park is rela-
tively large (270 km?) offering substantial browse it
was felt that the food quality on offer (with the excep-
tion of the guano-rich deposits on the Posberg penin-
sula) may be rather wanting given the poor nutrient
status of the soils, characteristic of the western Cape
coastal plains. In addidon the unresoived icgal status
of the provincial road through the central section of
the park was felt to create a probiem with respect to
manag=ment. In the light of these problems it was rec-
ommended that the WCNP could be intially tested for
its suiability to carry rhinoceros through the inmoduc-
tion of surpius bulls from the other subpopulatons. A
situation bas arisen in the managemenmt of smaller
populations that there is definitely a2 bull carrying

Species Conservador Plan;
South African National Parks

capacity wWRiCD n UM 0as resulteq m e nesa to keep
the sex ratio heavily skewed in favour of females.

With this rationale accepted the recommended ECC
for the park should be between 0.05-0.07 rhino/km?.
The entire park could theoretically carry between 14 -
19 animals. As the park is not entirely fenced it was
recommended that the rhinoceros should be introduced
into separate fenced camps (Knight & Bezuidenhout in
prep.). This would be considered a temporary measure
until such time as the park is entirely fenced and an
agresment has been made with respect to the provin-
cial road.

The availability of fresh drinking water and the peed .

for security makes Abrahamskraal the best site for
such an introduction/holding camps (Fig.ll). It was
recommended that the camps should be about 400 ha
each and span across the dunes to provide the greatest
amount of habitat heterogeneity as possible. Food
would need to be supplemented during this introduc-
tion phase and their feeding behaviour and condition
closely monitored.

In the event the provincial road can not be controlied it
may be advisable to fence-off the southern half of the
park for the rhinc. This arca on its own could carry
about eight animals. Little is known of the behaviour-
al consequences of stocking bulls on their own and will
peed o be closely monitored.

2. Mountain Zebra National Park

Although this park with its karoid vegetation offers
suitable habitat for black rhino, it is considered too
small (65 km?) at this stage for any introductions.
There are however plans to expand the park to around
246.5 km? through the purchase of the additional land
(Fig.12). To date, the farms de Rust and Bossieskloof
have been acquired and the municipal ground
(Sondagshoek) has besn donated bringing the exira
land to 143.1 km?.

At the recommended ECC of 0.05-0.07 rhino/km? the
proposed park would be able to carry a maximum of 12
to 17 animals, with an EMPCC of between 9 to 12 ani-
mals. This like the Vaalbos and Angrabies populations
would not represent a2 viable population oa its own but
wauld have to fit into the metapopuiaton management
strategy with the otber parks. If a total of about 8-10
animals (ope adult male, three aduit females and their
immediats progeny) were considered an appropriate
size to work with, rhinoceros should theoretically not
be introduced into the park untl it approaches 190 km?.
However, in the mean dme the park could possibly be
used as a bull sanctuary for any surplus bulls unable o
be accommodated in WCNP or the Zuurberg section of
AENP. :

Dicerns bicornis
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