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Dicercs Bicornis is emdangesred throughout

w

Jo-

bieck rhinocaro

m

Africe (Brocks 1980), This highlights the need to use current
population concentrsiions of rhino to set up new breecing herds

ir other nstionsl perks in africs,

Tne Cenirel Somplex, comprising ithe Tuhluwe and Tmfolorzi

Hiichins and Ardersan (1980} are of the opinion that ro furthes
increese in the populetior can be expected, except for fluctustions

caused by.climatic conditions., 1If anything, & gr=dusl lopg-term

decline can be expecied. They suzgest thet the decline can

«

pre~cmpied by reducing ths population to = level which can

g %

sustained by the anviranment., These animels ere not lost

to conservatiorn but can be ussd in other bresding herds,

The model developed takes into account the chenges in carrving
cepacity czused by climetic conditions, By studying various
removel strziegles using the model, recommerds=tions car be meds
for the echievement of ithe long-term all ifrica black rhino.-

popuistion goals.
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DBJECTIVES OF THE MODEL

Most esuthors appsar to be of the opinion that the black rhino
popuwletion in fthe Centrel Complex is staple., This fact, couzled

with the wish to investizaie ithe setting up of newv bresding herds .
in ereas such as the Piiansberg Game Perk, has 1isd to the need

w

s froc the Central

[ Sad

to understand the effecis of rsmovals of arime

3
ot

2) Wnat 1level cf removels can be meintainsd withou

w

8]

‘?-'
i

ig 'too much damage! to the =.ino popuiziion o

the envircnment, -

tisck rhinc poplztion was set up. This was rup untd
a2 zéro growil situsiticr ves rssched. The resulisnt population
‘Perameters wsre ithen used in the finzl versiocn of thz modsel,
Thiz led to & model that has the populatiion structure and
dynemics of the black rhino with the carrying cepecity of the
arez concernel &5 & varieble, For the mms of this model the

city was varied to simnlate ihe weather drive:n effscts
i1 be eikpected to occur in the Cepirzl Compl

That is about 350 znimels in pood years and 200 enimalds in bed years,




mmmmmmnmmmm-—mmm,a&l

mil, WS A e

>
7 ize of female
Pig, 1: Fumcrion controllins birmths, -
/
A
Morwaliity . ‘
»15
3
. j .
e
- o
”
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The moac= to be described was mm under the cort: of the
intersctive modelling 2id DRIVER (P R, Purmiss *9'77), on
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The idesl valus of ,46 calves/yr;lemaleis besed on ithe fact ithat
& normel heelihy fezmle could be expecied to produce & celf svery

2¢ monihs (Goddard 1968). R

The mortellty figures used zre derived {rom those reported oy Geddard (2 69).

To imtroduce the density dependence these valuss are rz=ised znd lowered

in prcourt 1o ths diffsrence Lelvweer the current populstian
- - . ) ’._‘ . e e .
Jevel and *he carTving ospscity of the zrsa studieqd,

famning the model for different carryinz cepacities mntil the model

stabelized, the following steady state velues were derived,

1) Birth rets of ,277 calves/yr;Temle. .

2) (=2 yrs morielity of ,13

3) 325 yrs mormtelity of ,07.
L) 26-£0 yrs morality of ,05.
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spective of the carrring cepacity
of the aree considered. They are simply adjusted in proportion
&

to how far the currant pooulation is from b
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Froz this stage anwards ths model carries out the Toilowing

et

seguence of celculstions _ ~

For each year ' -

NZ/ BORN = NMCER OF MiTURE FEMALES x NOMBER OF C.;EL}'ES/!}};FM_ALE

Por each ege class

.

, MALES = WALES of prev, age si=ss T sxpl-MATT MIETLLITY)
{ - " AT TN - . .
; FEMAIES=FEMATES of prev, cless x =xp(-~-rIM2LE MORT,)

If necessery romove animels according to memoval routine.

L]

Rote that for the purpose of this nodel the i-m=tvre 2ge class
is defined 8s 0= Fear clds, 4lso, the zbove mortalities zre both
- b} "

age and time dependent.

Removels eare zciievsd by setiing up & setic of values, These

-

- o . 3= ) - & L
malzss fror yhick mezovels sre 4o be made,
h

)

The aze classes ¢

n

)

The yzers in whicl

\

) by
) T™he zze classss of femalss from vhich removals zre-to be mede,
) b '

The years ir whizh females are o b renoved.
v ~

S o

} The rumber of mlies o bs remcved,

O
~—

3 T . h] F " =
The mumper of fzmalzs to be r=moved.

All the znimds in the removel classes are woialed and the removels

ure mede from szchk rzmovel aze cl=ss iz propncriiar to the number

=3 2 = -

in Zhet cluss.  In other words, if m=las of clzss i are being removed
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rumber removed=HIN{{males class i/total of 221 mle removal classes

|2
o
B
;
b
‘ !
g
sf
i
ct
13
(o)
P
¥
B
m
+
v
li}
[
o
3
Y
i
H
v
[ )

x munmber of males Lo

Pote
L

be removed),males in class

cl=zs

tn

The model described resulis in z mathnematica®’ model thet displays
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rhinc bemlation thal reguires as

2)

- & mejor charscieristic of the popula

»

her epproaches were considered.

Y

These are

rix zpproach, This was discarded as
into aceomumt the overcrowdinz that i

tion of tne fentrs

While deelding zt a highly independent

sach ardmal, it is subject to 211 the protlems

of statistiica® enalysis and ezperimenial error.

This results

in & large =mount of computing with t

LS
H

(=]
in the interpretaiion of the resut

Lthe suosecue"t difficulty

ts.

Fercenlage removels, In gz spel: population removels are

usuely plsamned ir absclute pumbe

and not as & percentage
p £

... oecause of the diificu *y
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certain intersstiing runs have bsen selecie
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ta fop me the ooz bos o o oo e = - 2 e .
45 fer as the stsady siate mrexmsiers zre concermed the tirth rats

+3 - L TIe a2 P 3 =i
rith those rencrisd in Hitching and inderson

- K o -
the Corrider, ©,23 for T
rEles also comnmere well with those in the literziure {Goddard 1969).

and the destinstion, more femeles than meiss would be desired.
So-to compromise, eousl! pumbsrs of meles an‘ females vere removed.
Also, the repocrisd svidence suggests that ihe popunistiion 3in the Centrel

B o - e == — 4 » [, NP P e
\JG!IL“"' ﬂﬁﬁﬂg": = DErLLY SZE =110 I0r 2 ZuEmbEr of y=ars.,

¢

The wsather cycle used in the removal rurs was 10 good years foliowed
by 10 bad ysers.

A

is r==sonably siow moving nser its

&
In fact, in the model the difiers
thzet st ithe and of Lhe i0 bad yeers is oply zbout 70 animels; while the

difference betweer the Two carrying csmecities is 150 znimels

N - - — . L
Carries go intressine, L3S 13 une

+

= -~ L - -, 3
the liiersture &nd is caussd by the .

. N
7 w=ars the eelves take to miure.
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shows the effsct o
expected the lsiar
immetures in thg pqpuiation.
z1s and hence causes the

true in the cz=se

- - S -
In figure 7 the efrecis of a

Since the po

s S IS st Al ANmam I H
is ne siznifizani chenge in ihe

In figure 9 the difference teiween removais of -9 year olds and

~
lensth of

varying the year oi Iirst conesptiorn,
the yeer of first copcepifian ithe Zess
This hes en e€ffect an the rimder of meture
totel numbers ito show ihs same effsct, The
T

of an earlier w=ar of first concertion.

- -

pulation chenges so
“ne popuwleticn cyclzs changes, Tnsre

size of the Dopuli=iion,

7-30 veer olds is cleariy visible. In this cese 2 aximels zre removed
in ihe gooC years {ithat is years 1-10, 21-30, £2-50). Notice that
vhon only &3uis are removel oo ihe fooG ys&Iz the popuiation of meturs

animels setuzlly iIncreases during the succseging

adverse tr

for most of the grazing pressure.

,
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Removing enimals ir the 2ed years (11-20, 22

It is hoped that this policy
gn incrsese in the number of
& good y=ar remoyel of =dults
the removal of 7-30 yesr olas
removels, bdad yea!

total of € arim=ls 21 a8 times

ervironment beczuss the ==ture class is

the populaiior of ihe meture class nesrl

0d and the first 5 years of a bad period,

—

However, removing 3-G yeer ol

B

in 50 years,

veer removals, being remcvals during the iast 5 yedrs of a

is zn atieEpt o

a
io
to teke into accounti the fact ithat the rhino take 7 yeers to meture.

vill greveni ine overshoot that csused
ELUre animels in the bwa yegrs during
as we saw in fig. 9.

£ +he ~o= $ae 2 =nns z
for the 3 remocval polici=s of zoold year,

"
q
g
it
B
2.
3,
:
q
&
1
:
«1
3

in ez2ch c=se a

are removed. lezrly the best policy of

the 3 is the mixed yvesr r=moval stirziegy. : -
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The black rhino populzstion ssems rzther robust as is ds treted in

figure 12, Here we sec what could probuhly be corsidered the vorst time

for.e singie one—off removel. That is 3100 or 2130 2nimalis in the middle
of 5 bad cvcie. In both cases the popa=tiar recovers guite r=pidly.
£ 3 Do%

Notice that in the czse of 100 remcvels, durinz the next bad period
the popuiziion had rsached & lsvel zbove the bed period carrying
capcity and hence dsciines in those yeers. n the otker hand, with

150 removals the pooulziion had just reached just reechsd Lhet carrying -
b

whilst izz met

‘

Pigure 14 shows the effect of changing ihe level of the remowvels

. of
3-S year olds an & mived ysar remcval stretegy. It eppears inat the
popadatiss Iy sble ic stazilize wilk a removen ol J4p to zbout 12

arimels bt declines with removels of 20 or 30 apimmls,

RECO! MEHNDATICHS

{4

When meiinz e decision on which removel policy to use z number of

factors reed to be kept ir ming.

These ere _ .

1) The effsct on the populsatiorn in the curens site.
2) The effsct on ithe population in the mevw site.

st on: srewld Be ol loest imsoriance, the 1Y ane may

ruanse o It shouwid, winld: woe finst 3 ere of caranount




1 Tp vizhle new
brseding herds without putting Loo much pressure the popaletion T
fron whizk these anime’s are to be taken., Tutiins toc Jow 2nimels in

g pew site might 1limit their chences of survival.

Perheps the best policy tc fcllow is an initjel rercvzl of 150 animals

wvhen the population peais ai some velue and thern a ca.ii-uous harvesting

—_ -
of €& arimals per year frorm =z {ew sars after the first removel, This »
ensures = vieble breeling hierd in the pew arez after ihe Tirst rezoval,
e effsct is to zetl 2 pepilations from which resuwzr harvesting can
- Y e

Finally, the pclicy of removing £ animels from ike 7-30 yeer olds

B
7]
ct

in the mixed zood ani bad 7 rategy is & ressangt’le ons for the

e

repoval of animals on & mors regular besis, Fizoe 13

0y

In general, we see thzt the entire populatiaon of blzck rhino cem only

benefit fron some form of harvesting policy of the rhino of ihe .

Central Corplex. 7Trhis will allow the creetiom of nsw treeding herds

which in time will =150 be able Lo be hervested givins rise to an ever
Increasing yeild of hlack chino. ;
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The population trend irn the Zlack Rhinoceros in the Cenitral Comzlex

(June 1977)

F,R, Furniss

DEIVEIR~ &n irterzctive modelling

South Africar Netional Sciemiific Programres Repart no. 17 {September 1577

g

J, Goddard . _ ~
Rome renge behaviour and recruiimeni ratss of two Hieck Rhinocsros
Populetions, T

Fast £frican Wildlifs Jourmal Vol.
J. Goddard

e ——— ——— * - -

(fugust 1967) -
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tzs sletistics of a Zmack Rridocsros popuia
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East African wildiife Jourmel Vol 8. {1970) :
tehins & Anderson {

Reproduction, populstian «h&:‘&:t:ristics,' and mmnazement of the

Black Rhinoceros pepulation in the Elutlwwe/Corridar/Imfolozi
camrlex, ) o N
Urpublished. Netal Perks Board report 27 (1980)
R, J, Mudson & A K. 2, Hil'mern .
- ‘ 4 siochastic model of survivel of remserni Slzck Phirosceros populations

in Eerya, ’

N, Owen-Smith ' -
The White Rhinocercs overpopulzticr problem and a p..-opose'd sclution,
{1980) -
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This appendix canteins the computer print-a:is of 26 rms of the model,

The types of mms are detziled ir the tabkle below.
Sirce = perity sex raiic ha2s beer ussd lhroughout this study the
grechs showing meture and Immeture femmles need anly bavs their y-axis

relsbled to O=R00 to represent totsl metwres apnd total immstures,

The foils in the bsck pockst corieir opne std, M and 2 hlapks so T
. . A
the reader is etle coxpere and conirest dIZferent mums,

- -

The coding of the tetle below 1s zs follows.

4 i 7-30 yeer olids,
¥ : 39 7vear aids,
4 : food yesrs, ¥rs, 1-10 2-30 41-50
E : hal ysers., Yrs. 12-20 Zi~40 -

M : Vixec years. Yrs, £-15 2535 46-55

These represert the last 5 yeers _of 2 good cycle followed by the

|
(N
by
v
o+
N

yaers of & ed cycle, -
~ £ : Every year. o
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RUN | NO. REMOVED | REMOVED IN ‘IB,/S.T BERMDVED FROM | AGE st CONCEP. |CYCLE LENGTH

K

100 g 2s before.
15 100 6 is gbove for £33 Dwiher rums, -
. -
16 100 hn Y
17 | 100 16 ‘ B
18 150 16 * N
19 150 13 ' . i
20 150 6 - B
24 150 1 )
= —
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